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Summary of peer-reviewed publications and white papers

Financial outcomes

Published Study
Page 8 - 13

Published Study
Page 14 - 25

Impact of AbleTo on Per Capita Resource Utilization and Health
Spending among Beneficiaries from a Large National Health Plan
(performed by Veracity Health Analytics)

AbleTo completed a propensity-matched analysis of resource use and total health care
spending in a large group of AbleTo program graduates (N=1864) from a national health
plan. The study demonstrated a 45% reduction in inpatient hospitalization and >$4000
per patient reduction in medical expenses at 12 months (with significant reductions as
early as 8 weeks) resulting in an ROI of >1.5 for program graduates. The analysis was
conducted by an experienced third party analytics company, Veracity Health Analytics,
in collaboration with a large national health plan.

Leveraging Remote Behavioral Health Interventions to Improve Medical
Outcomes and Reduce Costs. Pande RL, Morris M, Peters A, Spettell CM,
Feifer R, Gillis W, American Journal of Managed Care. 2015;21:e141-e151.

This study documented a statistically significant 31% lower inpatient hospitalization
rate and a significant 48% fewer inpatient days at 6 months among AbleTo cardiac
program participants versus a well-matched comparison group.

Medical and behavioral health outcomes

Published Study
Page 26 - 35
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Clinical and Workplace Outcomes From a Virtually Delivered
Cognitive Behavioral Therapy Program for Pain. Mochari-Greenberger,
H., Andreopoulos, E., Peters, A. and Pande, R.L. (2020), Pain Pract.
doi:10.1111/papr.12867

This study evaluated clinical and workplace outcomes from 1086 AbleTo graduates with
pain and behavioral health issues. Pain severity and pain interference improved by 17%
and 27% respectively over 8 weeks (p<.0001). Reductions in depression, anxiety, and
stress symptoms were significant and associated with reductions in pain interference
(p<.0001). Absenteeism, presenteeism, and activity impairment each improved by more
than 25% (p<.0001).
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Using Telehealth to Implement Cognitive-Behavioral Therapy. Dent L,
Peters, A, Kerr PL, Mochari-Greenberger H, Pande RL. Using Telehealth
to Implement Cognitive-Behavioral Therapy. Psychiatric Services. 2018.
69(4):370-373.https://doi.org/10.1176/appi.ps.201700477

This study looked at the use of telehealth to implement cognitive-behavioral therapy.
Evaluation of the AbleTo program demonstrated high participant satisfaction, and
significant reductions in depression, anxiety, and stress symptoms during the program
period.

A Nationally Scaled Telebehavioral Health Program for Chronic
Pain: Characteristics, Goals, and Psychological Outcomes. Mochari-
Greenberger H, Peters A, Vue L, Pande RL. Telemed J E Health.
2017;23:640-648.

This study described the common characteristics (back pain, arthritis, fibromyalgia)
and mood triggers (severe pain, health concerns, interpersonal relationship challenges)
reported among consecutive AbleTo chronic pain program prescription use (53%).
Clinically meaningful improvements in behavioral health symptoms were observed in
the cohort at 8 weeks including a 52% response rate for depression symptoms.

A Tele-Behavioral Health Intervention to Reduce Depression, Anxiety,
and Stress and Improve Diabetes Self-Management. Mochari-
Greenberger H, Vue L, Luka A, Peters A, Pande RL. Telemed J E Health.
2016;22:624-630.

This study demonstrated clinically meaningful and statistically significant
improvements in depression (-51%), anxiety (-45%) and stress (-45%) symptoms; blood
glucose levels (-12mg/dL); and blood glucose self-testing behaviors (15% increase

in frequency of self-testing) among a cohort of consecutive participants in AbleTo's
diabetes program.

Prevalence of and Change in Loneliness among Older Adults Engaged
in Telebehavioral Healthcare. Kashine N, Pande RL, Mochari-Greenberger
H. Ann Behav Med. 2021; 55:S1-S618.

Loneliness and social isolation have increasingly been recognized as significant
public health issues that can impact mental and physical health. AbleTo evaluated the
prevalence of loneliness and social isolation among >1000 AbleTo participants from
a national Medicare Advantage plan and found among participantslonely at baseline,
mean within-person loneliness score was 35% lower at 8 weeksn (p< .0001).
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Published Improved Medication Adherence among Diverse Participants in a
Scientific Virtual Behavioral Therapy Program for Adults with Diabetes. Mochari-
Abstract Greenberger H, Andreopoulos E, Bell SA, Pande RL. Improved Medication
Page 60 Adherence among Diverse Participants in a Virtual Behavioral Therapy

Program for Adults with Diabetes. Diabetes. 2019; 68 (Supplement 1)

In this retrospective study of AbleTo participants with diabetes, medication non-
adherence significantly improved by 42% over 8 weeks. Improvement was observed
overall and also within sub-groups, including among those with polypharmacy (> 5
prescription medications).

Published Improved Heart Failure Self-Care In A Medicare Population Receiving
Scientific Virtual Behavioral Therapy: A Health Plan-Provider Collaboration.
Abstract Mochari Greenberger H, Dennis C, Andreopoulos E, Pollock A, Peters A,
Page 61 Pande RL. American Heart Association Scientific Sessions 2019.

In collaboration with Humana, AbleTo demonstrated that participants with heart failure
experienced improved adherence to physician instructions and heart failure self-care.
A retrospective review of data from over 175 consecutive cardiac program participants
with heart failure showed validated Self-Care of Heart Failure Index maintenance
behavior and confidence scales were both significantly improved; awareness of
physician instructions increased by 25% at 8 weeks.

Research Report  Self-Rated Health Improves over 8 Weeks among AbleTo Participants
Page 62

General self-rated health is a predictor of future health care costs. AbleTo conducted

a retrospective evaluation of >3,500 consecutive AbleTo participants and observed
statistically significant within-person improvements in self-rated health among
participants during the program period: fewer participants rated their health as poor or
fair, and more rated their health as good, very good or excellent at week 8 versus week 0
(SF-36 Question 1; p<.0001).

© 2022 AbleTo, Inc.
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Digital behavioral health and impact
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Evaluation of a Commercial Mobile Health App for Depression and
Anxiety (AbleTo Digital+): Retrospective Cohort Study. JMIR Form Res
2021;5(9):e27570. Doi: 10.2196/27570. Anton MT, Greenberger HM,
Andreopoulos E, Pande RL.

A retrospective cohort study evaluating Digital+, AbleTo's digital self-paced well-
being program with cognitive behavioral therapy activities and one-on-one
motivational coaching, documented significant reductions in depression, generalized
anxiety, and social anxiety symptoms throughout the program.

Evaluation of an Open-Access CBT-Based Internet Program for Social
Anxiety: Patterns of Use, Retention and Outcomes. Dryman MT,
McTeague LM, Olino TM, Heimberg RG. Journal of Consulting and Clinical
Psychology. 2017. 85 (10): 988-999

This study looked at the impact of the digital CBT program Joyable on participants
with social anxiety. The Social Phobia Inventory was used to evaluate outcomes for
participants over a two year period. Participants engaged in the program experienced
a significant reduction in social anxiety symptoms across a wide range of symptom

severity.

Prevalence and Change in Work Productivity and Activity Impairment
among Employed U.S. Adults Completing a Cognitive Behavioral
Telehealth Treatment for Depression and Anxiety. Anxiety and
Depression Association of America, Denver, CO. Anton, M.T.,
Andreopoulos, E., Mochari-Greenberger, H., & Pande, R.L. (2022).

This study observed association between change in depression and anxiety
symptoms and work and activity impairment at the final session among employed
U.S. adults who completed an 8-week protocolized cognitive behavioral telehealth
treatment for depression and anxiety.

Prevalence and Change in Work-Related Impairment Among Users of
a Guided Digital Intervention for Depression and Anxiety: A
Retrospective Cohort Analysis. Anton, M. T., Pande, R. L., & Mochari-
Greenberger, H. (2021). Retrieved from https://tmb.apaopen.org/pub/
r4d8qqtx

Examination of the impact of AbleTo's Digital+ program on work-related impairment
by measuring impairment in addition to mental health symptom severity.
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Workplace productivity
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An Innovative Technology-Enabled Behavioral Health Solution to
Improve Employee Productivity: Outcomes from a National Real-
World Population. Behavioral Therapy for U.S. Workers with Comorbid
Medical and Mental Health Conditions. AbleTo, Inc. (2017). New York, NY.

This paper describes the significant improvements in work productivity (including
reductions in absenteeism (-55%), presenteeism (-43%) and activity impairment (-47%)
observed over the 8-week program period among a diverse cohort of consecutively

enrolled, employed, AbleTo participants with work productivity impairment at week O.

Work-related burnout among Digital+ users during COVID-19.

Burnout can result from unsuccessfully managed chronic workplace stress, driving
adverse health and workplace outcomes. This study evaluated the distribution of
work-related burnout among healthcare system employees using Digital+ pre
COVID-19 cohort versus COVID-19 cohort as measured by the Copenhagen Burnout
Inventory. Study results indicated that 2 in 3 users reported work related burnout
during the pandemic. Users presenting with burnout at baseline experienced an
average of 30% reduction in burnout score by the end of their Digital+ program
participation.
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Access to care

Whiite Paper Barriers to Behavioral Health Care: Consumer Insights Reveal Low
Page 109-116 Engagement and Unmet Needs Persist. AbleTo, Inc. (2018). Mochari-
Greenberger H, Pande RL. New York, NY.

This paper describes research AbleTo conducted in a nationally drawn sample of U.S.
adults with employer-sponsored health insurance and elevated levels of depression,
anxiety and/or stress. The study found that well established barriers to behavioral
health care, including financial and stigma-related concerns, still persist today; virtually
provided behavioral health care is a solution to overcome these barriers.

Value of telebehavioral health care

White Paper Telebehavioral Health Care: A Solution to Improve Cost, Access, and

Page 117-139 Quality of Care. AbleTo, Inc. and The Association for Behavioral Health and
Wellness (2018). Greenberger H, Greenberg P, Huth T, Klein RM, Pande RL.
New York, NY.

This comprehensive literature review, written in collaboration with the Association for
Behavioral Health and Wellness, summarizes the value of virtually provided behavioral
health care to improve costs, access and quality of care.

Measurement

Published Study Comparison of the DASS-21, the PHQ-8, and the GAD-7 in the Virtual
Behavioral Health Care Setting. Peters L, Mochari Greenberger H,
Page 140-147 .
Andreopoulos E, Pollock A, Peters A, Pande RL. Heliyon; 2021:7(3).

AbleTo compared the performance of commonly used depression and anxiety
symptom assessment tools, DASS-21 (Depression Anxiety Stress Scales 21), PHQ-8
(Patient Health Questionnaire-8), and GAD-7 (Generalized Anxiety Disorder-7) in an
adult population with medical and behavioral health issues being treated in a virtual
behavioral health care setting. The DASS-Depression and PHQ-8 and the DASS-
Anxiety and GAD-7 similarly ranked symptom severity. The PHQ-8 and GAD-7 were
more likely than the DASS-21 Depression or Anxiety scales to classify individuals as
having above-threshold symptom severity.

© 2022 AbleTo, Inc.
Proprietary and Confidential April 2022
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Impacts of COVID-19 on mental health

Published Study ~ Behavioral Health in America During the COVID-19 Pandemic: Meeting
Increased Needs Through Access to High Quality Virtual Care. Mochari-
Page 148-153
Greenberger H, Pande RL. Am J Health Promot. 2021 Feb;35(2):312-317.
doi: 10.1177/0890117120983982d. PMID: 33554622.

The COVID-19 pandemic resulted in significant demand for mental health services,
especially teletherapy. AbleTo analyzed data from initial patient clinical assessments
completed during the pandemic to understand the prevalence and distribution of
COVID-19 related primary concerns, and the association with depression, anxiety
and stress symptom severity and found of 2,356 adults with depression symptoms
consecutively enrolled in AbleTo programs between April 1 and June 30 2020, mean
reduction in symptom severity was greater than 50% overall and within demographic

Published Study Prevalence of COVID-19 Related Concerns and the Association with
Psychological Symptom Severity Among U.S. Adults Engaged in
Page 154-169 . . . . .
Telebehavioral Therapy During the Pandemic. Kashine NL, Mochari-
Greenberger H, Andreopoulos E, Pande RL. Soc Work Ment Health. Epub
Ahead of Print July 30 2021.

“This study looked at the links between pandemic-related sterssors and mental health
observing symptom severity among a cohort of adults consecutively enrolled in a
telebehavioral therapy program during the COVID-19 pandemic (N = 2,588). Anxious
feelings (14.5%), work-related stressors (10.2%), and isolation (10.1%) were the most
prevalent concerns, while COVID-19 concern was associated with significantly higher
stress symptom scores.”

© 2022 AbleTo, Inc.
Proprietary and Confidential April 2022
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Summary of Prior AbleTo Financial Outcomes Study

Study Overview Significantly Reduced Inpatient Utilization

Study Design and Participants: -48%
o Retrospective, observational cohort study
o ntervention group = 201 AbleTo cardiac program
narticipants with cardiac disease
o Comparison group = 180 patients who were minimally
exposed (engaged with AbleTo but received no more than 2

weeks of care)
e All patients with continuous coverage 6 months pre- and

post- intake

Study Limitations:

Participation bias

Cardiac patients only

6 months follow up only

Small sample size

No examination of total medical expenses

Pande, RL, Morris, M, Peters, A, Spettell, C, Feifer R, and Gillis W. Am J Manag Care. 2015;21(2)

Copyright © 2020 AbleTo, Inc. All rights reserved.  Proprietary & Confidential



Expert analysis on program savings and ROI

Niteesh Choudhry, MD, PhD

e Professor, Harvard Medical School, School of Public Health

e MD (University of Toronto); PhD Health Policy [Evaluate

Sciences and

Statistics] (Harvard University)

e Director, Center for

Healthcare Delivery Sciences, Brigham

and Women's Hospital

e 200+ publications

focused on patient engagement and

predictive analytics

Veracity's Clients and Study Partners:

Copyright © 2020 AbleTo, Inc. All rights reserved.

Proprietary & Confidential



Rigorous analysis methodology to ensure
validity of results

Commercially-insured, propensity-matched members from a national health plan
with at least 6 months of pre-treatment and post treatment data

VS.
1,864 1,864
Members Not Offered AbleTo AbleTo Graduates
Propensity matched on targeting characteristics Completed 7+ weeks of the intervention,
that might impact spending/resource use excluding those who received a second

program

Copyright © 2020 AbleTo, Inc. All rights reserved.  Proprietary & Confidential



The analysis reveals substantial resource and
cost outcomes

Significant reduction in IP utilization, appropriate increase in BH utilization/cost.
Early significant savings sustained at month 12.

2 Months 6 Months 12 Months
Inpatient Reduction 1 78% 1 97% 1 45%
Difference in Medical Spend (Non BH) -S3,658 -$4,100 -S4,798
ROI on Average Program Cost 1.46 1.64 1.92

p-value <.01 <.05 0.10

Copyright © 2020 AbleTo, Inc. All rights reserved.  Proprietary & Confidential



Statistically Significant Reduction in IP utilization at 12
Months Balanced with Increase in BH Encounters

p<0.01 p<0.01

Inpatient ER Office visits Other ambulatory facility
(includes outpatient
behavioral health)

Copyright © 2020 AbleTo, Inc. All rights reserved.  Proprietary & Confidentia



NAbleTo
Leveraging Remote Behavioral Health Interventions

to Improve Medical Outcomes and Reduce Costs

American Journal of Managed Care

Summary

Adult members of a large U.S. commercial health plan who experienced a recent
cardiovascular event were referred to participate in AbleTo’s 8-week virtual behavioral
health program. At 6-months post-enrollment, participants had significantly fewer
all-cause hospital admissions, and significantly fewer total hospital days versus a
comparison group. These research results suggest that bridging the gaps between
behavioral health and medical health serves as an effective and achievable population
health strategy to improve quality and lower cost of care.

Demographics

« 381Adults Successful patient engagement

e Average age 56.3 years . . .

. 70% male) 30% fermale in a national, remotely delivered
behavioral health intervention

Key Outcomes can reduce medical utilization in

e 31% reduction in all-cause hospital a targeted cardiac population.
e admissions in 6 months

e 48% fewer hospital stays at 6 months

e Clinically meaningful reductions in

e depression, anxiety and stress symptoms.

Full Study: Pande RL, Morris M, Peters A, Spettell CM, Feifer R, Gillis W. Leveraging Remote
Behavioral Health Interventions to Improve Medical Outcomes and Reduce Costs. Am J
Manag Care. 2015;21: e141-e151. https://www.ajmc.com/journals/issue/2015/2015-
vol21-n2/leveraging-remote-behavioral-health-interventions-to-improve-medical-
outcomes-and-reduce-costs/

© 2021 AbleTo, Inc. Proprietary and Confidential



COMMENTARY

Précis: Successful patient engagement in a nationally
available, remotely delivered behavioral health intervention
can significantly improve medical outcomes and lower
healthcare costs.

Leveraging Remote Behavioral Health
Interventions to Improve Medical Outcomes

and Reduce Costs

Reena L. Pande, MD, MSc; Michael Morris; Aimee Peters, LCSW; Claire M. Spettell, PhD; Richard Feifer, MD,

MPH; William Gillis, PsyD

espite tremendous progress in improving morbid-

ity and mortality in patients with high-risk medi-

cal conditions, such as cardiovascular disease,
healthcare expenditures continue to rise at a dramatic
pace.'” Innovative population health strategies that focus
not only on disease but also on sustainable improvements
in health and well-being are sorely needed. The anticipat-
ed benefits include happier, healthier patients, ultimately
leading to lower healthcare costs. Existing strategies to im-
prove health have unfortunately not adequately focused
on addressing the behavioral determinants of health,
which when adequately treated may lead to tangible
optimization of medical health and reductions in medical
utilization.

For many individuals with medical conditions such as
cardiovascular disease, concomitant behavioral health is-
sues—such as depression, stress, and anxiety—are common
and pose substantial challenges to recovery from medical
illness.’ Even in those individuals who do not meet the
clinical criteria for behavioral health concerns, inadequate
resiliency to cope with the challenges posed in the face of
a medical or life event can significantly impact health. In
patients with a recent cardiovascular event, such as myo-
cardial infarction (MI), coronary artery bypass surgery,
or congestive heart failure, major depression is known to
affect as many as 1 in 4 individuals and can lead to adverse
cardiac outcomes, greater all-cause mortality, and signifi-
cantly greater healthcare utilization.*!! Addressing these
behavioral health issues and helping patients develop
the life skills needed to overcome barriers to self-care and
self-management are necessary prerequisites to improving
medical health and lowering healthcare costs.

Aetna, a national health benefits company, enhanced
its care management programs in 2011 by collaborating
with AbilTo, a network of behavioral health providers, to
provide structured, condition-specific behavioral health
programs to its members identified with specific medical

ABSTRACT

Objective:

The dramatic rise in healthcare expenditures calls for innovative
and scalable strategies to achieve measurable, near-term im-
provements in health. Our objective was to determine whether a
remotely delivered behavioral health intervention could improve
medical health, reduce hospital admissions, and lower cost of
care for individuals with a recent cardiovascular event.

Study Design:

This retrospective observational cohort study included members
of a commercial health plan referred to participate in AbilTo’s Car-
diac Health Program. AbilTo is a national provider of tele-health,
behavioral change programs for high risk medical populations.

Methods:

The program is an 8-week behavioral health intervention deliv-
ered by a licensed clinical social worker and a behavioral coach
via phone or secure video.

Results:

Among the 201 intervention and 180 comparison subjects, the
study found that program participants had significantly fewer
all-cause hospital admissions in 6 months (293 per 1000 persons/
year vs 493 per 1000 persons/year in the comparison group)
resulting in an adjusted percent reduction of 31% (P =.03), and
significantly fewer total hospital days (1455 days per 1000 per-
sons/year vs 3933 per 1000 persons/year with an adjusted percent
decline of 48% [P = .01]). This resulted in an overall savings in the
cost of care even after accounting for total program costs.

Conclusions:

Successful patient engagement in a national, remotely delivered
behavioral health intervention can reduce medical utilization in a
targeted cardiac population. A restored focus on tackling barriers
to behavior change to improve medical health is an effective,
achievable population health strategy for reducing health costs in
the United States.

Am J Manag Care. 2015;21(2):e000-e000

e80
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conditions. We hypothesized that an intervention that
successfully engages patients to address the behavioral
health issues that commonly accompany high-risk medi-
cal conditions, such as cardiovascular disease, would
lead to improved health resource utilization and lower
healthcare costs. Accordingly, we conducted a retro-
spective study to assess the impact of AbilTo’s Cardiac
Health program, a remotely delivered behavioral health
intervention, on all-cause hospital readmissions and
total hospital days during the 6-month follow-up period
in a commercially insured population of individuals with
cardiovascular disease.

Study Design

A retrospective, observational study design was used
to compare individuals who had completed at least 7
weeks out of the 8-week AbilTo program with those who
had completed the initial assessment and 2 weeks or
fewer of the program. Individuals with partial program
completion (ending anytime between week 3 and week 6)

were not included in this analysis.

Study Groups

Commercially insured patients were included in the
study if they met the following inclusion criteria: 1) refer-
ral from Aetna to AbilTo’s Cardiac Health Program based
on evidence of a recent cardiovascular event; 2) comple-
tion of an initial consultation with an AbilTo therapist;
and 3) availability of continuous enrollment with Aetna
6 months prior to and 6 months post AbilTo program
intake. This approach was selected so that baseline
behavioral health symptom scores were available for all
individuals, as these symptoms can independently affect
the utilization and cost outcome measures. All partici-
pants had Aetna as primary healthcare benefits provider.
Cardiovascular events were defined on the basis of hos-
pitalization or outpatient claims submitted with a princi-
pal diagnosis code from the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
for myocardial infarction (410.xx), intermediate coronary
syndrome (411.xx), or cardiac dysrhythmia (427.xx), or
with a principal procedural code from Current Procedural
Terminology-10 (CPT-10) for coronary artery bypass sur-
gery, valve surgery, coronary stenting, or angioplasty.

Participants
Between September 2011 and May 2013, 552 partici-
pants were referred to AbilTo’s Cardiac Health program

Behavioral Health, Medical Outcomes, Lower Costs

and completed an initial consultation. Of these, 251
individuals completed 7 weeks or more, 241 completed 2
weeks or fewer of the program, and 60 participants were
excluded on the basis of partial program completion
(completing between 3 and 6 weeks). After applying the
requirement for 6 months pre-intake and 6 months post
intake eligibility for Aetna medical benefits, there were
201 individuals remaining in the intervention group and
180 individuals in the comparison group.

Intervention

AbilTo’s programs are based on widely accepted
behavior change tools, including cognitive behavioral
therapy (CBT), acceptance and commitment therapy
(ACT), mindfulness, motivational interviewing, and
other related, evidence-based, best-practice approaches.
All protocols are crafted by AbilTo’s clinical team in col-
laboration with an advisory group consisting of psychia-
trists, psychologists, and other medical professionals. All
programs are delivered remotely by telephone or secure
video, and the care is administered by a specially trained
provider team consisting of a behavioral health provider
(a licensed clinical social worker [LCSW] or equivalent)
and a behavioral coach. All providers receive American
Social Work Board-certified training administered specifi-
cally by AbilTo in order to ensure delivery of AbilTo’s
best-practices treatment protocols. The programs are all
8 weeks in duration and consist of 16 sessions in total.
Program participants undergo a one-time clinical intake
session (“initial consultation”) with a LCSW followed by
separate weekly one-on-one sessions with both a LCSW
and a behavioral coach for a total of 8 weeks. Providers
participate in case conferences under the guidance of
a LCSW clinical supervisor during the course of each
program to review the participant’s progress. The clinical
supervisor also reviews all case notes on a weekly basis
to ensure high quality and adherence to the treatment
protocols. A proprietary content management system
ensures consistent delivery of program content and pro-
vides a secure platform in compliance with the Health
Insurance Portability and Accountability Act, to allow
sharing of clinical notes among the LCSW, behavioral
coach, and clinical supervisor.

Primary Outcome Measures

The primary outcome measures were all-cause hos-
pital admissions and total hospital days in the 6-month
period from the date of initial consultation. Additional
outcome measures included: total emergency department

(ED) visits; outpatient visits, including behavioral health

VOL. 21,NO. 2
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CLINICAL

(BH) visits; and cardiac-specific hospital readmissions
and hospital days. Outcome measures were derived from
Aetna medical claims data that included facility and
professional services. Claims for AbilTo sessions were
adjudicated as behavioral health visits by the partici-
pants’ health plan, and were included in the overall BH
outcome metric.

Secondary Outcome Measures

Severity of depression, anxiety, and stress were
evaluated using the Depression Anxiety Stress Scale 21
(DASS-21), a scale to measure these behavioral health
dimensions that has been widely validated in multiple
clinical populations.’*!* The DASS-21 was adminis-
tered by an LCSW at baseline (for both groups) and at
program completion (intervention group only). Baseline
demographics and presence of clinical conditions were
collected from Aetna’s administrative databases. Scores
representing each participant’s risk of future healthcare
usage was calculated using Ingenix Episode Risk Group
software.!

Statistical Methods

The descriptive analyses of baseline differences used
t tests for continuous variables and y2 tests for categori-
cal variables. Multivariable logistic regression was used
to test the odds of binary outcomes, such as likelihood
of an inpatient admission or ED visit, controlling for de-
mographic and baseline differences between the groups.
Poisson or negative binomial multivariable regression
was used to test the differences in count data such as
inpatient admissions, ED visits, and office visits between
the groups. All analyses were conducted using SAS 9.2
software (SAS Institute Inc, Cary, North Carolina).

Patient Population and Engagement

Participant identification for the AbilTo program in-
tervention was made on the basis of a triggering cardiac
event. Individuals included in this study were primarily
referred by nurses evaluating individuals as part of care
management programs led by the health plan. Partici-
pants were additionally identified by targeted outreach
to at-risk eligible individuals known to have a recent
cardiovascular event identified on the basis of relevant
ICD-9-CM or CPT-10 codes as described above. Of
these, 552 individuals were referred for participation,
completed an initial consultation, and were eligible for

this analysis. As shown in Figure 1, of the 552 individu-

als referred who completed an initial consultation, 394
individuals (71%) enrolled (ie, completed week 1), and of
these 394 individuals, 242 (61%) completed the program.
To ensure completeness of data for analysis, individuals
were required to have been enrolled in the health plan
for the 6-month pre and post periods. Therefore, we were
left with 201 individuals in the intervention group and
180 individuals in the comparison group for the final
study population.

Baseline characteristics

The baseline characteristics were very well balanced
between the 2 study groups (Table 1). The average age
was 56 years in both groups, and a similar proportion of
both groups were male (70% in the intervention group
and 67% in the comparison group). Although there were
slightly more individuals in the intervention group from
the Northeast region and fewer from Midwest (P = .04),
the groups were well balanced with respect to the propor-
tion of participants residing in rural, suburban, and
urban community settings. The prevalence of baseline
comorbid clinical conditions was similar in the 2 groups,
including rates of diabetes, hypertension, and hyperlip-
idemia (Table 1). There were no significant differences
in average baseline maximal DASS-21 scores for depres-
sion, anxiety, and stress (Table 1), and more than 60% of
participants in both groups fell into the normal subclini-
cal depression range on the DASS-21 scale (Figure 2). In
addition, there was a nonsignificant trend towards more
individuals in the comparison group (43.3%) falling in the
normal range on all 3 dimensions of the DASS-21 scale
compared with the intervention group (32.2%). There
was no significant difference in the prospective risk
scores between the 2 groups (6.39 + 5.2 in the interven-
tion group vs 6.85 * 6.2 in the control group; P = .43), and
baseline medical utilization (in the 6-month period prior
to clinical intake) showed no significant differences be-
tween the 2 groups with similar rates of pre-period total
medical expenditures, total inpatient expenditures, inpa-
tient admissions, cardiac-specific inpatient admissions,
ED visits, and total outpatient services (Table 2). The
only difference noted was higher utilization of outpatient
behavioral health services in the comparison group at
baseline (1544 per 1000 persons per year vs 842 per 1000
persons per year in the intervention group; P <.0001).

Outcomes

Individuals in the AbilTo intervention group had
significant reductions in severity of all components of
the DASS-21 score, including depression, anxiety, and

e82 = www.ajmc.com m
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stress (Figure 3). During the 6-month follow-up period,
the intervention group had 38% fewer total hospital
admissions (386 admissions per 1000 persons per year vs
622 per 1000 persons per year in the comparison group)
(Table 3). After multivariable adjustment for demograph-
ic variables, baseline risk score, and baseline depression
score, as well as pre-period medical utilization, the inter-
vention group had a statistically significantly 31% fewer
hospital admissions (P =.03) during the 6-month follow-
up period (Figure 4). Interestingly, a similar proportion
of individuals in each group were hospitalized during the
6-month period (15% in the intervention group vs 21%
in the comparison group, P = .19). However, there was a
trend (P = .16) towards more individuals in the compari-
son group with multiple (2 or more) admissions (7.2%)
compared with fewer multiple admissions in the inter-
vention group (3.5%).

Individuals in the AbilTo intervention group had
63% fewer total inpatient hospital days in the 6-month
follow-up period (1455 days per 1000 persons per year
in the intervention group compared with 3933 days per
1000 persons per year in the comparison group). These
data were statistically significant with an adjusted per-
cent reduction of 48% (P = .01) even after accounting for
demographics, baseline risk, baseline depression scores,
and pre-period medical utilization.

There was no significant difference in utilization of
ED services in the 2 groups, although there was a trend
towards fewer ED visits in the intervention group (505
per 1000 persons per year vs 689 per 1000 persons per
year in the comparison group; adjusted P = .40). The
intervention group had significantly more behavioral
health visits, almost entirely accounted for by participa-
tion in the AbilTo program itself (19,713 visits per 1000
persons per year vs 2822 per 1000 persons per year in the
comparison group; adjusted P <.0001). Excluding behav-
ioral health visits, there were no differences in utilization
of all outpatient services (34,634 visits per 1000 persons
per year vs 31,167 per 1000 persons per year; adjusted P
=.19), nor were there any differences in cardiac-specific
outpatient visits (P =.33).

Healthcare Expenditures

To determine the potential cost savings derived from
program participation, we calculated the potential cost
savings attributable to the significant reduction in total
days in the hospital. To estimate the potential savings,
we first determined the average total cost of an inpatient
hospital day (including facility, professional, and ancil-
lary charges) for the comparison group in the 6-month
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follow-up period using claims data for this population.
Individuals in the comparison group averaged 1.88
inpatient hospital days in the 6-month follow-up period,
and the average cost was $4500 per hospital day. Using
the adjusted percent difference in total inpatient hospital
days of 48% between the comparison group and the Abil-
To intervention group, each individual completing the
AbilTo program would be expected to avoid an average
of 0.95 inpatient hospital days. Thus, the 202 individuals
in the intervention group were estimated to have saved
191.9 hospital days. Applying the average cost per hospi-
tal day of $4500, we estimated the individuals who fully
participated in the AbilTo program saved $864,000 in the
6-month follow-up period. Comparing this cost saving
with the estimated total program cost demonstrated an

overall total cost savings as early as 6 months.

We demonstrated that an 8-week remotely delivered
behavioral change intervention was associated with a
cost savings, driven by an adjusted 48% reduction in
total inpatient days and 31% reduction in all-cause hos-
pital admissions in the 6-month follow-up period. These
substantial reductions in healthcare utilization and asso-
ciated cost savings were attributable to the delivery of a
high-quality behavioral health program for this high-risk
group of patients with cardiovascular disease. This study
shows that focused targeting of patients with high-risk
clinical conditions coupled with highly successful engage-
ment strategies can lead not only to meaningful behav-
ioral health improvements but also to improved medical
outcomes and lower healthcare expenditures.

It has been long recognized that behavioral health
issues can be both a cause and a consequence of medi-
cal disease.'® In individuals with cardiovascular disease,
comorbid behavioral health concerns are common,
affecting up to 25% of patients,'"'7 and result in poorer
adherence to medications and lifestyle recommendations
and worse overall clinical outcomes, including increased
hospital readmissions and higher mortality.*3182 Taken
together, inadequate management of behavioral health
issues can lead to unnecessarily greater medical utiliza-
tion and as much as a doubling in the cost of care.”!

It stands to reason that a program that successfully
influences behavioral health could have a profound
impact on overall health, medical utilization, and total
health expenditures. However, prior studies to assess the
effect of behavioral health interventions in cardiovas-
cular disease have met with mixed results. For example,

VOL. 21,NO. 2

s THE AMERICAN JOURNAL OF MANAGED CARE = e83



CLINICAL

the Enhancing Recovery in Coronary Heart Disease
(ENRICHD) trial investigated the effects of CBT, with

or without pharmacologic intervention, on post-MI
patients with depression, and found no difference in the
primary end point of event-free survival at an average
follow-up of 29 months.?” On the other hand, a follow-up
evaluation of the ENRICHD study data showed that the
intervention led to reduced late-term mortality with the
benefits corresponding to the degree of improvement in
depression.?® Other studies using purely a pharmacologic
intervention for depression have not shown an impact
on cardiovascular outcomes or mortality.?*?° A few
recent studies have employed a remote or Internet-based
approach to reach patients with cardiovascular disease
and have demonstrated improvements in depression,
adherence, and quality of life.?*

Qur study and our intervention differ from the exist-
ing literature in several important ways. First, we did not
design our intervention to focus only on improvements
in behavioral health or cardiac outcomes. Instead, our
goal was to demonstrate that successful targeting and
engagement of high-risk cardiac patients in a behavioral
health intervention would impact 2 specific outcomes:

1) medical utilization and 2) healthcare expenditures.
The impact of treating behavioral health on these criti-
cal components of the healthcare continuum has not
previously been well studied in cardiovascular disease.
Second, our intervention differs from usual behavioral
healthcare or pharmacotherapy in several unique ways
that promote greater engagement and ultimately more
successful outcomes. The studied intervention features
a collaborative care model utilizing the expertise of a
licensed clinical social worker and a behavioral coach.
These providers work in partnership with one another
in the care of each individual patient and also receive
clinical oversight by a LCSW supervisor. Moreover,
the protocoled nature of the intervention using “best
practices” ensures high quality and consistent program
content delivery across the United States.

Finally, acknowledging that engagement itself may
be a barrier to care for patients with comorbid medi-
cal and behavioral health conditions, the program uses
remote care delivery by phone or video to simplify
engagement and maximize participation. The success of
this approach is highlighted by a high 61% completion
rate among those who enroll in the program after initial
clinical intake. The importance of ease of engagement
is highlighted by recent studies demonstrating the value
of home-based or phone-based support in improving
quality of life in patients with cardiac disease.?” It has

become increasingly clear that outcomes can be best
optimized when utilizing a strategy that combines both
successful engagement and high-quality care programs
that focus on meaningful behavior change skills.

While prior studies have solely focused on individuals
with depression and cardiovascular disease, our study is
unique in that more than 60% of individuals in both the
intervention and comparison groups had scores on the
depression dimension of the DASS-21 scale below the
clinical threshold for depression, and between 30% to
40% had normal scores in all 3 dimensions of the scale.
This underscores the fact that even individuals who do
not meet the formal criteria for clinical depression may
benefit from a behavioral health intervention focused
on addressing and overcoming barriers to change. As
described above, this intervention utilizes a combina-
tion of evidence-based, rigorously evaluated approaches,
including CBT, ACT, motivational interviewing, and
mindfulness, among others. As demonstrated here,
these approaches have significant benefit not only for
individuals with clinical depression but also for indi-
viduals with stress, anxiety /panic, and medical health
conditions, as is the case in this cardiac population, or a
variety of other situations where therapy and coaching
can help build the life skills needed for better self-care
and improved overall health.

By targeting individuals at a moment when they may
be particularly receptive to change (ie, after a recent
medical event), by focusing on achieving successful
patient engagement, and by ensuring high-quality and
consistent program delivery, our intervention was able to
reduce all-cause hospital admissions and total days spent
in the hospital, and produce a corresponding significant
cost savings. That actual healthcare savings that accrue
from our behavioral health intervention delivers on the
promise that by virtue of improved well-being, high-qual-
ity behavioral healthcare can indeed lead to measurable
improvements in medical health and lower healthcare
costs. These results serve as a reminder that helping pa-
tients to overcome their barriers to change can improve
overall health and well-being and reduce the cost of care
simultaneously.

Limitations

There are several limitations to this study that should
be considered. The study was designed as a retrospective
observational study, and as such we cannot exclude the
possibility of participation bias. However, the compari-
son population had completed the initial intake consul-
tation and was remarkably similar to the intervention
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group with respect to almost all baseline measurements:
demographics; comorbid clinical conditions; baseline
medical utilizations and medical expenditures; and
baseline depression, stress, and anxiety scores. One sig-
nificant difference noted in baseline characteristics was a
differential in utilization of outpatient behavioral health
services in the 6-month period prior to intervention. We
theorize that this difference might have been one of the
reasons why individuals in the comparison group chose
not to participate in the AbilTo intervention. However,
it is important to consider the impact that this difference
might have had on utilization in the follow-up period.
Given that baseline utilization of behavioral health ser-
vices in many medical conditions is recognized to result
in greater medical utilization, we accounted for these
differences in several ways in our analysis.

First, all regression analyses were adjusted for this
baseline utilization data. Second, analyses also adjusted
for a prospective risk score, a measure to predict current
and future healthcare usage,”® and this score was no differ-
ent at baseline between the 2 groups. Moreover, the abso-
lute rate of pre-period utilization (1544 per 1000 members
per year) was small in comparison to the utilization in the
post period (19,713 per 1000 members per year), which
was largely accounted for by AbilTo program participa-
tion. As such, while there were statistical differences, the
absolute rates may not have been large enough to have
a clinically meaningful impact on outcomes. Even after
adjusting for these differences, our analysis shows signifi-
cant reductions in hospital admissions and total days in
the hospital even after full multivariable adjustment for
many potentially confounding factors.

Second, though the sample size allowed adequate
power to see significant reductions in the primary end
point, the small sample size may have limited the ability
to detect differences in secondary end points. Finally, the
study included only individuals with primary commercial
insurance and did not include individuals with Medicaid
or Medicare, or the dual-eligible population. While we
anticipate that similar benefits would accrue in these
populations, the study does not allow us to generalize to
this wider population.

These data demonstrate that a high-quality, short-
duration, remotely delivered population health strategy
utilizing a behavioral health intervention can lead to de-
monstrable benefits in behavioral health, medical health
outcomes, and overall cost of care. A scalable interven-
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tion of this nature has the potential to reach a wide
population of individuals in need. Successful patient
engagement and the meaningful behavior change that
results are necessary prerequisites to improving medical
health and reducing the burgeoning costs of healthcare
in the United States.
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M Table 1. Baseline Characteristics of the Study Populations

Comparison Intervention P
Total population (n) 180 201
Demographic characteristics
Age in years, mean + SD 56.6 + 6.8 56.3 + 7.3 .68
Male gender (%) 67% 70% .45
Employee (vs spouse); %) 72% 67% .36
Region .048
Northeast (%) 38% 48%
Midwest (%) 18% 9%
Southeast (%) 23% 20%
West (%) 21% 23%
Community designation .88
Urban 31% 30%
Suburban 33% 35%
Rural 36% 35%
Baseline medical conditions
Ischemic heart disease 82.2% 84.7% .52
Heart failure 32.8% 31.2% 74
Diabetes mellitus 30.6% 35.6% .29
Hyperlipidemia 82.2% 87.6% 14
Hypertension 71.7% 77.7% A7
Obesity 13.3% 14.4% 77
Cerebrovascular disease 6.7% 13.4% .03
Peripheral artery disease 9.4% 12.4% .36
Atrial fibrillation 20.6% 14.9% 4
Ventricular arrhythmia 14.4% 9.4% 13
COPD 9.4% 7.9% .60
Chronic renal failure 8.3% 79% .88
Anxiety 8.3% 6.4% .48
Depression 16.7% 13.4% .37
Low back pain 18.9% 15.3% .36

COPD indicates chronic obstructive pulmonary disease.

H Table 2. Baseline Medical Resource Utilization (in the preceding 6-month period)

Comparison Intervention P

Total inpatient admissions, n (%) 156 (86.7 %) 178 (88.1%) .67
Emergency department visits, n (%) 62 (34.4%) 56 (27.7 %) .16
Inpatient utilization (n per 1000 persons/year)

All-cause hospital admissions 2444 2406 .81

All-cause hospital days 11,578 10,277 .30

Cardiac-specific admissions 1578 1634 .67

Cardiac-specific hospital days 7367 7198 .85
Emergency department utilization (n per 1000 persons/year) 922 762 0.29
Outpatient utilization (n per 1000 persons/year)

Total outpatient visits 21,956 20,851 .55

Behavioral health-specific outpatient visits 1544 842 <.0001
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H Table 3. Medical Resource Utilization in the 6-Month Follow-up Period

Unadjusted Adjusted?
% %
Comparison Intervention Difference Comparison Intervention Difference P>
Inpatient utilization (n
per 1000 persons/year)
All-cause hospital 622 386 -38% 434 293 -31% .03
admissions
All-cause hospital days 3933 1455 —63% 1528 802 -48% .01
Cardiac-specific 144 109 -24% 91 65 -28% 7
admissions
Emergency department
utilization (n per 1000 689 505 —26% 468 394 -15% 40
persons/year)
Outpatient utilization (n
per 1000 persons/year
Total outpatient visits
(excluding behavioral 31,167 34,634 +11% 29,918 33,959 +13.5% 19
health)
Cardiac-specific 4400 4347 -1.2% 3811 4207 +10% 33
outpatient visits
Behavioral health- 2822 19,515 +592% 2591 19,713 +660% <.0001

specific outpatient visits

aAfter multivariable adjustment for age, gender, prospective Episode Risk Group score at baseline, employee versus spouse, depression risk score at
baseline, HMO versus PPO, 6-month pre-period medical utilization, and geographic designation (rural, urban, suburban)

M Figure 1. Program Participation Waterfall Diagram

552
394
355
31 286
I I : | : 242
| T T T T T I T I T I T I—|

Initial Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Graduation
Consultation

e88 = www.ajmc.com m FEBUARY 2015



Behavioral Health, Medical Outcomes, Lower Costs

B Figure 2. Baseline Depression, Anxiety, and Stress Scores (DASS-21)
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B Figure 4. Regression-Adjusted Differences in Annualized Inpatient
Utilization in the 6-Month Follow-up Period
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Analyses are adjusted for age, gender, prospective Episode Risk Group score at baseline,
employee versus spouse, depression risk score at baseline, health maintenance organiza-
tion versus preferred provider organization, 6-month pre-period medical utilization, and
geographic designation (rural, urban, suburban).
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Virtually Delivered Cognitive Behavioral
Therapy Program for Pain
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Summary

AbleTo conducted a retrospective analysis of the experience more than 1,000
participants who completed our structured, evidence-based telebehavioral therapy
program. Results showed that individuals living with pain and behavioral health needs
who completed a high-quality behavioral health treatment program had improved pain,
emotional and functional symptoms. This new research provides compelling evidence
that by treating the behavioral health needs of individuals living with pain we can
effectively improve physical, mental and workplace function.

Demographics
o 1,086 participants High-quality, structured behavioral

* Average age 53 years health care delivers significant
e 61% male/ 29% female . .
positive results on the emotional

Key Outcomes and physical health and function of
e 17% reduction in pain severity people hVng with chronic pain.

e 27% mean reduction in pain interference,
representing clinically meaningful improvement
among 54.5% of participants

e Reductions in depression, anxiety, and/
or stress symptoms were significant and
associated with reductions in pain interference

e >25% improved absenteeism, presenteeism,
and activity impairment

Full Study: Mochari Greenberger, H., Andreopoulos, E., Peters, A. and Pande, R.L. (2020),
Clinical and Workplace Outcomes From a Virtually Delivered Cognitive Behavioral Therapy
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W Abstract

Objectives: To evaluate clinical and workplace outcomes
from an evidence-based virtual behavioral therapy program
for individuals with pain and behavioral health issues.
Methods: This was a retrospective de-identified data anal-
ysis among a cohort of 1,086 participants enrolled in a
standardized, evidence-based telebehavioral therapy pro-
gram between September 1, 2016, and August 31, 2017
(mean age 53 + 11.5 years; 29% male). The program was
delivered over approximately 8 weeks by licensed therapists
and behavior coaches by telephone or video, and tailored to
the pain management and behavioral health goals of each
participant. Structured measurements were documented in
the electronic clinical record, including demographics,
comorbidities, pain severity (Pain Intensity, Enjoyment of
Life, General Activity tool), behavioral health symptoms
(Depression, Anxiety and Stress Scale short form), and
productivity (Work Productivity and Activity Impairment
survey).

Results: At baseline, participants had high average pain
severity (5.8/10 points), high frequencies of behavioral health
symptoms (68%), and activity impairment (90%); absen-
teeism (34%) and presenteeism (75%) were observed among
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employed individuals. Pain severity and pain interference
improved by 17% and 27%, respectively, over 8 weeks
(P < 0.0001). Reductions in depression, anxiety, and stress
symptoms were significant and associated with reductions in
pain interference (P < 0.0001). Absenteeism, presenteeism,
and activity impairment ratings each improved by more than
25% (P < 0.0001).

Discussion: Participants in a virtually delivered behavioral
therapy program for pain experienced significant improve-
ments in pain intensity, pain interference, behavioral health
symptoms, and work productivity. ll

Key Words: behavioral medicine, pain, coping skills, psy-
chology, depression, anxiety

INTRODUCTION

More than 40% of the U.S. adult population reports
having 1 or more painful health conditions.' For 1 in §
adults (approximately 50 million), pain is chronic and
frequently associated with medical comorbidity and
disability.? Beyond the recognized clinical burden asso-
ciated with pain, the incremental fiscal burden is also
large and estimated to be as high as $635 billion
annually, composed of medical costs, disability days,
lost wages, and impaired productivity.’

Behavioral health conditions, which commonly co-
occur with pain, are a known contributor to adverse
clinical and workplace outcomes. For example, major
depression may be identified in more than 20% of
pain patients in primary care settings, and at even
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higher rates in pain clinics and orthopedic and
rheumatology settings.* Acknowledging and address-
ing the link between pain and behavioral health is a
growing national priority, especially with the high
rates of opioid use and the increased recognition of
the link between psychiatric disorders and opioid
misuse.>*°

Behavioral therapy is a well-accepted non-medica-
tion-based treatment strategy for both pain and com-
mon behavioral health conditions such as depression
and anxiety.” However, fewer than 50% of U.S. adults
diagnosed with a mental illness receive treatment at all.®
Common access barriers, including health limitations,
transportation issues, and lack of available high-quality
evidence-based care, prevent many from getting needed
treatment.”"'°

Solutions to established access barriers could lead
to improved clinical and workplace outcomes for the
millions living with chronic pain and/or behavioral
health conditions. Virtual behavioral therapy (ie,
evidence-based behavioral therapy provided by a
licensed therapist over secure telephone or video) has
gained recognition as an effective and noninferior
treatment delivery mechanism for depression and
chronic pain that can address these known chal-
lenges.!1~1*

Few data describe real-world outcomes from stan-
dardized virtual behavioral therapy programs for
chronic pain delivered at a national scale. The purpose
of this study was to describe clinical and workplace
outcomes from an evidence-based, virtual behavioral
therapy program for individuals with pain and behav-
ioral health issues in the United States.

METHODS

This retrospective program evaluation study was
approved by the Sterling Institutional Review Board of
Atlanta, Georgia. A waiver of informed consent was
approved for analysis of previously collected and de-
identified clinical data.

Data Source

This was a retrospective study of de-identified data from
a cohort of 1,086 adults who completed AbleTo, a
standardized and quality-assured telebehavioral therapy
program for pain, consecutively enrolled during the 1-
year period between September 1, 2016, and August 31,
2017. The program comprised a U.S.-based nationwide

network of trained and supervised licensed therapists
and health behavior coaches who provided evidence-
based, condition-specific, protocolized behavioral ther-
apy for adults with comorbid pain and behavioral health
issues. Care was delivered over the telephone or by
secure videoconference supported by a secure technol-
ogy platform.

Participants

Engagement methodology and criteria for program
participation have been previously described.!*'®
Briefly, participants entered the program either by
referral from a healthcare or health insurance plan
provider (including care management teams), or via
proactive outreach and engagement guided by clinical
algorithms to identify adults with pain conditions at risk
for behavioral health issues. Participants were >18 years
old and required to have access to a telephone. Individ-
uals were excluded from participation if determined to
be more clinically appropriate for in-person, commu-
nity-based care based on an initial clinical assessment
performed by a licensed therapist. Examples of condi-
tions with an indication for in-person care referral
included imminent risk for harm to self or others,
symptoms of psychosis, and significant neurocognitive
impairment. Emergency protocols were in place to
manage acute or imminent suicide risk and/or other
symptoms of severe mental illness.

Program Description

The program was designed to support adults to better
manage their pain and behavioral health symptoms
through cognitive behavioral therapy strategies and
improved adherence to medications, physician recom-
mendations, and prescribed lifestyle behaviors. Content
was developed using clinical treatment guidelines and
evidence-based approaches, including cognitive behav-
ioral therapy, acceptance and commitment therapy,
motivational interviewing, and mindfulness and distress
tolerance practice.

The program included an initial clinical consultation
and 8 subsequent weekly behavioral therapy sessions
with a licensed therapist. The initial consultation
included a baseline mental health and psychosocial
interview, including risk assessment, standardized psy-
chometric assessment, and pain assessment. Each ther-
apy session was paired with a weekly coaching session
with a behavior coach (master’s level clinician with 2 or
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more years of experience in behavioral health) to
support each participant to make progress towards
attaining goals established in therapy.

Therapy and coaching sessions were each approx-
imately 45 minutes long and delivered through a
Health Insurance Portability and Accountability Act—
compliant telephone and/or secure video platform
based on participant preference. Therapists and coa-
ches used a customized technology platform to access
manualized evidence-based protocols to guide each
session, write session notes, and communicate securely
with each other. Therapists tailored the structured and
protocolized treatment modules to each individual
participant’s goals and needs in order to promote skill
development, behavior change, and action steps
towards personal goal achievement.'® Participants
received homework assignments to complement and
reinforce each therapy session; examples of homework
included pain and mood monitoring, breathing and
meditation exercises, and journaling about pain and
daily experiences. The program was time-limited to
8 weeks; if a longer course of therapy or other clinical
needs were identified/indicated during the 8-week
treatment period, the therapist coordinated care with
community-based providers and resources. Treatment
fidelity was overseen through case conferences led by
clinical program advisors. The program advisors also
conducted clinical note review to quality assure the
care delivery process and to assess treatment protocol
adherence.

Measurements

Sociodemographics. Self-reported  sociodemographic
and clinical characteristics (age, sex, U.S. region, past
medical history, past psychiatric history, opioid pre-
scription) were systematically collected as part of the
standardized interview at the initial consultation. Self-
rated health was measured using a standardized ques-
tion adapted from the SF-36 Quality of Life survey: “In
general, would you say your health is: (1) excellent, (2)
very good, (3) good, (4) fair, (5) poor.”'”

Pain and Pain Symptoms. The presence of chronic
pain (vs. less frequent/shorter duration pain) was
assessed at the initial consultation using the following
standardized question: “In the past 6 months, how
often did you have pain?” As recommended in the U.S.
National Institutes of Health 2016 National Pain
Strategy, chronic pain was defined as pain for greater

than or equal to half the days over the preceding
6 months.’

Pain severity and pain interference were measured at
the initial consultation and again at the final therapy
session (8 weeks) among participants reporting chronic
pain (responses 3 to 5 to the chronic pain assessment
question above) using 2 pain items from the Pain
Intensity, Enjoyment of Life, General Activity (PEG)
assessment tool: (1) “In the past 7 days, how would you
rate your pain on average? 0 = No pain 10 = Worst
imaginable pain,” and (2) “In the past 7 days, how
much did pain interfere with your day-to-day activities?
0 = No interference 10 = Completely interferes.”%*!
Any score above 0 was defined as abnormal.

Behavioral Health Symptoms. Psychiatric symptoms
were measured at the initial consultation and again at
the final therapy session (8 weeks) using the Depression,
Anxiety and Stress Scale short form (DASS-21).>* The
DASS-21 is a 21-item self-report inventory across 3
domains: depression, anxiety, and stress. Reliability and
validity of the DASS-21 have been documented in
diverse clinical and nonclinical populations.>*>™*° Scores
range from 0 to 42 points in each domain; higher scores
indicate greater symptom severity. Above-normal symp-
tom severity was categorized using a depression score of
>9, an anxiety score of >7, and/or a stress score of >14.%>

Workplace Productivity and Daily Activity. Employ-
ment status (yes/no), absenteeism (work missed due to
health/behavioral health problem), presenteeism (re-
duced productivity at work due to health/behavioral
health problem), and activity impairment (degree to
which a health/behavioral health problem interfered
with daily activities) were assessed using the Work
Productivity and Activity Impairment (WPAI) question-
naire at baseline and again at 8 weeks.?® The 6-item
WPAI questionnaire assesses impairment during the
preceding 7 days and has been validated and used
broadly in medical and behavioral health populations,
including among adults living and working with chronic
pain.>*%* Above-normal scores were defined as absen-
teeism or presenteeism scores > 0% (among participants
employed during the program), and activity impairment
> 0%.

Statistical Methods

Baseline demographic, medical, psychiatric, pain, and

workplace characteristics of the sample were
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summarized using descriptive statistics. Changes in
clinical and workplace metrics (pain intensity, pain
interference, DASS-21, WPAI) during the program
period were calculated as absolute and mean percentage
change from the initial consultation to week 8 among
participants with above-normal scores at initial consul-
tation using paired t-tests. A clinically meaningful
change in pain intensity and/or pain interference was
defined as >30%.%? Stratified analyses were conducted
to evaluate changes in pain intensity and pain interfer-
ence by sociodemographic and clinical characteristics.
Logistic regression was utilized to assess independence
of observed differences adjusting for baseline pain
intensity and pain interference. The correlation between
changes in pain intensity and pain interference and
concurrent changes in DASS-21 and WPAI metrics from
initial consultation to the week 8 therapy visit was
assessed among participants with chronic pain who
presented with above-normal symptoms/impairment at
initial consultation using Spearman’s rank correlation.
SAS version 9.4 software (SAS Institute, Cary, NC,
U.S.A.) was used for the analyses; statistical tests were 2-
sided, with o = 0.05.

RESULTS
Baseline Characteristics

The distribution of pain frequency among participants
in the 6 months prior to their initial consultation is
presented in Figure 1. Greater than 90% of participants
were classified as having chronic pain. The balance
reported having pain less than half the days (7%) or no
pain (2%) in the preceding 6 months.

2%

7%

36%

Baseline demographic and clinical characteristics are
described in Table 1. Almost one third of the participant
cohort was male, median age was 55 years, and 9.5% of
participants were 65 years of age or older. More than 2
out of 3 participants (68.9%) reported a past psychiatric
history of depression, anxiety, or post-traumatic stress
disorder. Above-normal depression, anxiety, and/or
stress symptom scores were observed at baseline among
67.7% of participants. The majority of participants
(90%) reported daily activity impairment. Among those
who were employed, more than 3 out of 4 were
experiencing absenteeism or presenteeism at baseline.

No differences in sex or age distributions were
observed between participants with chronic pain vs.
nonchronic pain. Participants with chronic pain were
more likely than those with nonchronic pain to report
having been prescribed an opioid medication (31% vs.
9%; P < 0.01). They also more frequently rated them-
selves as having poor or fair health status (46 % vs. 25%)
and were more likely to have above-normal depression
and anxiety symptom scores vs. their counterparts with
nonchronic pain (P < 0.05). Participants with chronic
pain were less frequently employed (45% vs. 57%), had
greater levels of absenteeism, and were more likely to
experience daily activity impairment vs. their counter-
parts (see Table 1).

Pain Severity and Interference

Significant reductions in pain intensity and pain inter-
ference were observed over the 8-week treatment period
(Figure 2). The average reduction in pain intensity was
16.7%, and 40.1% of participants experienced a clin-
ically meaningful reduction of >30% at 8 weeks. There

Pain All Day, Every Day

- Pain Every Day, Not All Times
I r:in > Half The Days

Pain < Half The Days

- No Pain

Figure 1. Baseline distribution of pain frequency and duration among a 1-year consecutive sample of participants in a virtual
behavioral therapy program for pain and behavioral health. Figure represents data from 1,084 participants with complete data (n = 2

missing chronic pain assessment).
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Table 1. Baseline Characteristics Among a 1-year Consecutive Sample of Participants in a Virtual Behavioral Therapy

Program for Pain and Behavioral Health (N = 1,086)

Overall Pain Is Chronic* Pain Is Not Chronic*
N = 1,086 N = 985 N =99 P

Demographics

Age, mean (SD) 52.5(11.5) 52.7 (11.3) 50.5 (13.8) 0.12

Male, n (%) 315 (29.0) 286 (29.0) 29 (29.3) 0.96
U.S. region, n (%)

Middle America 120 (11.2) 112 (11.5) 8 (8.1) 0.02

Northeast 516 (48.0) 452 (45.9) 62 (62.6)

Southeast 162 (15.1) 153 (15.5) 9 (9.1)

West 288 (26.5) 268 (27.2) 20 (20.2)
Past medical history, n (%)

Heart condition 149 (13.7) 138 (14.0) 11(11.1) 0.42

Diabetes 201 (18.5) 184 (18.7) 17 (17.2) 0.71
Past psychiatric history, n (%)

Depression 600 (55.2) 551 (55.9) 48 (48.5) 0.16

Anxiety 537 (49.4) 488 (49.5) 48 (48.5) 0.84

Post-traumatic stress disorder 125 (11.5) 117 (11.9) 8 (8.1) 0.26
Opioid prescription, n (% yes) 314 (28.9) 304 (30.9) 9(9.1) <0.01
Self-rated health, n (%)

Fair or poor 479 (44.1) 453 (46.0) 25 (25.3) <0.01
DASS-21 symptom severity, n (%)"

Depression score > 9" 535 (49.4) 501 (51.0) 33 (33.3) <0.01

Anxiety score > 77 466 (43.0) 433 (44.0) 32 (32.3) 0.02

Stress score > 14 467 (43.0) 433 (44.0) 33 (33.3) 0.04
Work productivity impairment, n (%)*

Employed 498 (46.1) 442 (45.0) 56 (57.1) 0.02

Absenteeism 170 (34.1) 158 (35.7) 12 (21.4) 0.03

Presenteeism 374 (75.1) 336 (76.0) 38 (67.9) 0.18
Activity impairment, n (%)*

Daily activity is impaired 981 (90.4) 901 (91.6) 79 (79.8) <0.01

*n = 2 excluded from stratified analysis due to missing chronic pain assessment. 'n = 4 excluded due to missing DASS-21 scores. *n = 5 excluded due to missing WPAI data;
absenteeism and presenteeism distribution estimates were among participants with data who were employed at baseline (n = 498). n = 3 excluded due to missing activity

impairment data.

6.2

Mean Self-Rated Pain Scores

5.8
5 \
45 17%*

3.9

Week 0

Week 8

Pain Intensity
Pain Interference

Figure 2. Changes in pain intensity and pain interference over 8 weeks among virtual behavioral therapy with chronic pain.
Figure represents data from participants with chronic pain and a pain rating >0 at initial consultation; N = 976/985 (99%) for pain
intensity and N = 911/985 (92%) for pain interference. *P < 0.0001 for the mean within-person changes in pain intensity and pain

interference.

was no statistical difference in the proportion of
participants reporting >30% reduction in pain intensity
by age group (=55 years 39% vs. <55 years 41%;
P =0.55), sex (males 44% vs. females 39%; P = 0.12),
or among those prescribed vs. not prescribed an opioid
medication (36% vs. 42%, respectively; P = 0.09).

Employment status was associated with changes in pain
intensity, with individuals not employed at the time of
participation significantly less likely than those who
were employed to report clinically meaningful reduc-
tions in pain (34% vs. 47%, respectively; P < 0.0001);
this lower odds of clinically meaningful reduction
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Figure 3. Changes in depression, anxiety and stress symptoms over 8 weeks among participants in a virtual behavioral therapy program
for pain and behavioral health. DASS-21, Depression, Anxiety and Stress Scale short form. Figure represents data among participants
with above-normal symptom scores at initial consultation within each domain: depression n = 533, anxiety n = 465, stress n = 466.
*P < 0.0001 for the mean within-person changes in depression, anxiety and stress symptoms.

70% —

30%

Mean WPAI Scores

o
20% 20%

10%

\ = 62%
60% 59%
54%
50%
40% 38%

26%

B Week 0
Week 8

0%

Absenteeism

Presenteeism

Activity Impairment

WPAI Domain

Figure 4. Changes in Work Productivity and Activity Impairment (WPAI) scores over 8 weeks among participants in a virtual behavioral
therapy program for pain and behavioral health. Figure represents observed change in work productivity and activity impairment
among participants with absenteeism, presenteeism and/or activity impairment at baseline. *P < 0.0001 for the mean within-person

changes in absenteeism, presenteeism and activity impairment.

persisted after controlling for baseline pain intensity
(odds ratio [OR] = 0.55; 95% confidence interval
[CI] = 0.43 to 0.72).

A 26.5% mean reduction in pain interference was
observed during the program period, representing a
clinically meaningful improvement among more than
half (54.5%) of participants. No significant difference in
the odds of achieving clinically meaningful reduction in
pain interference was observed by age group (>55 years
55% vs. <55 years 54%; P = 0.97) or sex (males 58%
vs. females 53%; P = 0.20). Participants with an opioid
prescription were less likely than those without an
opioid prescription to experience >30% reduction in
pain interference during the program (48% vs. 57%,
respectively; P = 0.01); this association remained sig-
nificant after adjustment for baseline pain interference

(OR = 0.60; 95% CI = 0.45 to 0.81). Participants not
employed during program participation were less likely
than those employed to experience a >30% reduction in
pain interference (51% vs. 59%, respectively; P = 0.02);
this association persisted after adjustment for baseline
pain interference (OR = 0.60; 95% CI = 0.46 to 0.80).

Behavioral Health Symptoms

Depression, anxiety, and/or stress symptom scores
significantly improved during the program period (Fig-
ure 3). A direct correlation was observed between
reductions in depression and pain intensity scores
(Spearman r = 0.22; P < 0.0001) and pain interference
scores (Spearman 7 = 0.35; P < 0.0001). Similar corre-
lations were observed between changes in anxiety and
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stress scores and changes in pain interference and
intensity measures.

Workplace Productivity and Daily Activity

Among participants employed at the time of treatment
(46%), significant reductions in absenteeism and pre-
senteeism were observed over 8 weeks (Figure 4).
Ninety-one percent of participants reported activity
impairment at baseline (see Table 1); among those
individuals, activity impairment improved by more than
25% during the program period. Significant correlation
was observed between reductions in activity impairment
and reductions in pain intensity (Spearman r = 0.42;
P < 0.0001) and pain interference (Spearman r = 0.61;
P < 0.0001), respectively.

DISCUSSION

This article has described a retrospective observational
data analysis among participants in an 8-week virtual
behavioral therapy program for pain. The results doc-
umented significant, concurrent, and clinically mean-
ingful improvements in pain intensity and interference,
behavioral health symptoms, work productivity, and
activity impairment during the program period.

In this analysis, the pre- to post-treatment reductions
in pain intensity and pain interference observed were
consistent with those demonstrated in other behavioral
therapy interventions in chronic pain populations at or
around 8 weeks. In a 2018 randomized controlled
clinical trial, Rutledge et al. documented that cognitive
behavioral therapy for lower back pain delivered by
telephone was associated with significant improvement
in pain interference and an approximately 1.2-point
(24%) reduction in pain intensity, with more than 33%
of participants achieving a >30% reduction in pain
intensity on a numeric rating scale of 0 to 10 at
8 weeks.'* Similar reductions in pain intensity and pain
interference have also been shown in randomized trials
of behavioral therapy for pain in other settings and via
other delivery modalities (eg, nurses vs. therapists,
group vs. individual, face-to-face vs. virtual).>*=** The
improvements in behavioral health symptoms experi-
enced by this cohort were correlated with reductions in
pain; this co-occurrence is of clinical importance
because improvements in behavioral health symptoms
predict better pain outcomes.>*3?

Extending the reach of evidence-based, nonpharma-
cologic therapies for chronic pain is of particular

importance given the pervasiveness of chronic pain
and the concurrent and growing epidemic of opioid
misuse. Nonpharmacologic clinical therapies, as well as
non-opioid drug therapies, are favored approaches for
the management of chronic pain’®; nonetheless, there
has been an increase in opioid prescription as a first-line
treatment of chronic pain, which has contributed to
rising rates of opioid use disorder and overdose. In the
present study, a significant proportion (30.9%) of
participants with chronic pain reported use of a
prescription opioid medication at baseline. Though the
impact of this program on opioid use rates was not
assessed, other studies have demonstrated that behav-
ioral therapy may reduce or avoid opioid use altogether.
Moreover, participants in this study without prescribed
opioids were more likely to experience clinically mean-
ingful reductions in pain interference, even after adjust-
ment for baseline levels of interference. As such,
improved access to high-quality behavioral therapy
delivered via virtual approaches has the potential to
play an essential role in tackling the opioid epidemic and
helping more individuals living with chronic pain.

The interrelationship among pain, behavioral health,
functional impairment, and work productivity is well
recognized and has motivated employers to focus
attention on strategies to address the costs related to
medical spending and lost productivity. In this study,
patients with chronic pain were less likely to be
employed altogether, but among those who were
employed, we observed high baseline rates of absen-
teeism (36%) and presenteeism (76%). Effectiveness of
virtual behavioral therapy to improve work productivity
has been previously shown, but this evaluation may be
one of the first to specifically show improvements among
adults who received virtually delivered behavioral ther-
apy for chronic pain.?” Further, that improvements in
psychological symptoms, workplace productivity, and
activity impairment were observed in the same partic-
ipants supports the interplay of these variables and
suggests that behavioral therapy can have synergistic
effects on these interdependent outcomes metrics. These
results suggest that enabling access to a virtual behav-
ioral therapy program may be a valuable strategy for
employers seeking to address the high burden of pain
and related conditions among employees.

The limitations of these data should be acknowledged
when interpreting these study results. First, due to the
single-arm observational study design, we cannot make
causal inferences or attribute observed improvements
solely to the intervention vs. natural progression of the
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disease. However, the improvements in pain metrics
mirror the improvements previously demonstrated in
clinical trials of behavioral therapy for pain. Second, we
recognize the inherent limitations in self-reported clin-
ical data given that there may be response biases.
Validated questions commonly used in measurement-
based practice to assess clinical outcomes were utilized,
allowing comparison to similar data collected in other
patient populations. Third, standardized data on treat-
ment delivery mode (telephone vs. video) for each
session were not included in the research data set, which
prevented us from conducting a stratified analysis to
examine outcomes by delivery modality. Finally, we
acknowledge that there is heterogeneity in the location,
etiology, and clinical presentations of chronic pain that
could not be characterized with the data available for
this analysis; nonetheless, per protocol, the program was
tailored by each therapist to meet the individual pain-
related behavioral health needs of the participant.

Evidence-based behavioral therapy is a well-estab-
lished treatment strategy for chronic pain and behav-
joral health comorbidity in adults.”***° Virtual
delivery of this care by a licensed clinician can reach
more individuals in need. Consecutive participants in
this virtual behavioral therapy program experienced
significant improvements in pain, behavioral health
symptoms, as well as functional impairment and work
productivity. This study demonstrated successful imple-
mentation of evidence-based practice at scale and adds
to our knowledge about virtual behavioral therapy
outcomes among adults with chronic pain conditions.
Moreover, these data provide evidence that the magni-
tude of improvement in pain intensity and pain inter-
ference observed in the clinical trial setting may be
expected with real-world deployment, as measured by
validated tools utilized as standard clinical practice.
Cost-effectiveness evaluation will be an important next
step in longer-term program evaluation. Improving
access to such care is paramount, particularly in the
context of the high rates of chronic pain, the ongoing
and growing opioid epidemic, and the desire on the part
of payers and employers to find scalable solutions to
address the cost and comorbidity burden associated with
chronic pain.
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N AbleTo
Using Telehealth to Implement

Cognitive-Behavioral Therapy

Psychiatric Services

Summary

AbleTo's quality-assured evidence-based virtual behavioral therapy programs are designed
to overcome barriers to identification and enrollment into behavioral health care among
adults with medical comorbidities or major life events. The AbleTo model identifies
individuals at a time of increased risk for psychological comorbidity, and provides outreach
to coordinate enrollment into remotely delivered standardized behavioral therapy programs
tailored to meet individual's clinical needs. Evaluation of the program demonstrated high
participant satisfaction, and significant reductions in depression, anxiety, and stress
symptoms during the program period.

Demographics

e 1,482 adults
e Average age: 54 years

e 36% male/ 64% female proactive behavioral telehealth
programs that demonstrate
national reach, high patient

AbleTo provides targeted and

Key Outcomes

Clinically meaningful improvements in

psychological symptoms over 8-weeks:

e 64% of patients experienced a 250% reduction reductions in symptoms of
in depression symptoms score

e 45% of patients completed the program with
>70% depression symptom score reduction

e Similar improvements in anxiety and stress
scores

satisfaction, and significant

depression, anxiety, and stress.

High participant satisfaction scores
e 98% of participants rated their satisfaction as
6 or higher on a zero to eight point scale

Full Study: Dent L, Peters, A, Kerr PL, Mochari-Greenberger H, Pande RL. Using Telehealth
to Implement Cognitive-Behavioral Therapy. Psychiatric Services. 2018. 69(4):370-373.
https://doi.org/10.1176/appi.ps.201700477
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Using Telehealth to Implement Cognitive-Behavioral

Therapy

Loren Dent, Ph.D., Aimee Peters, L.C.S.W., Patrick L. Kerr, Ph.D., Heidi Mochari-Greenberger, Ph.D., M.P.H.,

Reena L. Pande, M.D., M.Sc.

Behavioral health issues are common among patients with
comorbid medical conditions but often go unrecognized or
untreated, resulting in worse clinical outcomes and avoid-
able medical expenditures. This column describes an in-
novative telehealth solution that includes proactive and
targeted patient identification and engagement and na-
tionwide delivery of a technology-enabled, standardized,

Depression and other behavioral health issues are prevalent
among patients with complex medical conditions and often go
unrecognized and untreated in primary or acute care settings
(D). Lack of treatment is associated with poorer outcomes and
increased health care costs (2). Even when patients are rec-
ognized to have behavioral health issues, there is a dearth of
high-quality, consistently delivered, and easily accessible be-
havioral health service options (3). Moreover, individuals with
coexisting behavioral and general medical challenges may have
difficulties with psychotherapy initiation and adherence (4).

As such, innovative solutions are needed to optimize pa-
tient identification and access to care, to deliver high-quality
behavioral health care with consistent application of evidence-
based best practices, and to sustain patient engagement. A
creative combination of data analytics, technology, and inter-
personal care delivery via telehealth may bridge these gaps.

Trials have demonstrated that telehealth interventions,
such as psychotherapy delivered by telephone or video, are
effective and comparable in efficacy to face-to-face treat-
ment of depression (5,6). Advantages of remotely delivered
therapy include reduced geographic, physical, or time-related
constraints for patients, potential cost savings to the health
care system, and enhanced opportunities for collaborative
care (7). In this column we describe a novel behavioral health
solution designed to identify, engage, and treat patients with
behavioral health comorbidities.

The Model

AbleTo is a national technology-enabled behavioral health
care provider that delivers proactive evidence-based and

PS in Advance

and evidence-based behavioral health program delivered via
phone or video. A retrospective before-after evaluation of the
program demonstrated national reach, high patient satisfac-
tion, and significant reductions in symptoms of depression,
anxiety, and stress.

Psychiatric Services in Advance (doi: 10.1176/appi.ps.201700477)

quality-assured behavioral therapy programs to individuals
living with comorbid general medical and behavioral health
conditions or experiencing life challenges. All care is deliv-
ered remotely by phone or secure video and supported by
digital tools. [A figure in the online supplement illustrates the
process.]

Participants. Potential participants are identified by out-
bound engagement via telephone or by direct inbound re-
ferral from community or health plan providers, including
care management teams. Targeted outreach is guided by
clinical algorithms applied to medical and pharmacy claims
and other data sources to identify individuals with higher
risk of behavioral health issues, high resource utilization,
and high-risk medical comorbidities. Trained engagement
specialists perform outreach. Clinically appropriate, inter-
ested individuals are registered after completing privacy and
safety procedures (including HIPAA practices). Participants are
required to be =18 years old and to have access to a telephone.

Providers. All care is delivered by AbleTo’s national network
of recruited, trained, and supervised therapists (licensed
clinical social workers [LCSWs] or state-recognized equiv-
alent positions) and behavior coaches. Therapists are required
to be experienced in cognitive-behavioral therapy, adept at
telehealth care delivery, and knowledgeable about the care of
high-risk populations with general medical conditions and
behavioral health issues or who are navigating life transitions.
Behavior coaches are master’s-level clinicians, with a degree
in psychology, nursing, or a related field, and have at least two
years of clinical behavioral health experience. All clinicians

ps.psychiatryonline.org 1


http://ps.psychiatryonline.org

PROMOTING HIGH-VALUE MENTAL HEALTH CARE

are formally trained to deliver AbleTo’s evidence-based pro-
grams and are supervised by senior clinicians (LCSWs with
prior experience supervising evidence-based psychotherapy)
who perform case note review, hold case conferences for
each patient, provide emergency consultation, and direct
care coordination.

Initial consultation. Initial consultation with a therapist
is completed via telephone and includes a full behavioral
health clinical evaluation and risk assessment, including
assignment of a provisional DSM-5 diagnosis. Individuals are
ineligible for the program if their clinical presentations are
deemed to be too risky and if in-person community-based
resources are determined to be more clinically appropriate.
To ensure the safety of the patient and others at risk, the
intervention uses strict emergency protocols to manage acute
or imminent suicide risk and symptoms of severe mental ill-
ness. Patients ineligible for the intervention are referred to a
community provider by following a standardized protocol.

Program overview. The program consists of the initial
consultation followed by 15 modular sessions delivered over
approximately eight weeks that alternate between psy-
chotherapy sessions and behavioral coaching. Each partici-
pant is assigned to a program protocol matched to his or her
specific health conditions, including behavioral health con-
ditions (such as postpartum depression, anxiety with or
without panic attacks, depression, and substance misuse),
self-reported life challenges (such as bereavement and
caregiving), and acute and chronic medical conditions with
which comorbid behavioral health issues are highly prev-
alent (including diabetes, cardiovascular disease, chronic pain,
cancer, gastrointestinal conditions, and respiratory condi-
tions). The assigned program protocol is selected on the basis
of the participant’s chief complaints and primary concerns,
general medical and psychiatric diagnoses, symptom pre-
sentation, and the therapist’s assessment and recommen-
dation at initial consultation. Treatment modules are based
on empirical research integrating standard and third-wave
cognitive-behavioral therapy models. Session content is stan-
dardized and focused on identified areas for behavior change,
but each participant’s experience is personalized to identify
and address barriers and specific goals. Coordination of care
with the participant’s providers occurs throughout the engage-
ment and treatment and is a standard component of discharge.

Cost. AbleTo partners with health plans, self-insured em-
ployers, and provider organizations to provide behavioral
health services as an in-network benefit. Participants have
modest to no out-of-pocket cost depending on their health
plan benefits and associated copayments or deductibles.

Quality Assurance

Consistent delivery of high-quality care is facilitated
in multiple ways. First, providers are required to have
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extensive didactic and practical training, demonstrated
experience, and additional training specific to the AbleTo
program, HIPAA, privacy and data security, and best
practices for telehealth care delivery [see online supple-
ment]. Providers are evaluated regularly by a clinical su-
pervisor. Second, the program is delivered via a customized
technology platform that provides clinicians access to
standardized session protocols. The platform serves as a
protected electronic record for session notes and supports
secure electronic communication among the clinical team
and with participants. Third, the intervention includes
standardized collection of patient-reported outcomes
and progress completing behavioral goals. Therapists
participate in case conferences with a clinical supervisor
to discuss case conceptualization, treatment planning
and progress, safety, discharge planning, and protocol
adherence.

Evaluation

We conducted a retrospective evaluation of AbleTo’s pro-
gram reach and experience by using a deidentified clinical
data set from a sample of 1,482 consecutive program grad-
uates with elevated pretreatment DASS-21 scores and who
completed the program between January 1, 2014, and June
30, 2015 (8) [see flow diagram in online supplement]. Par-
ticipant demographic characteristics, general medical and
psychiatric history, and medication use were systematically
collected. Program satisfaction was assessed posttreatment
on a scale (scores range from 0 to 8) adapted from the Net
Promoter Score (9). This research was approved by the Ster-
ling Institutional Review Board.

The program had national reach in the United States,
spanning the Northeast, Southeast, Midwest, and West
nondifferentially [see table in online supplement]. Partici-
pants were predominantly female (64%, N=952) with an
average age of 53.7%9.5 years. Common comorbid medical
conditions included hypertension and diabetes. Almost
one in three (29%, N=300 of 1,023) participants presenting
with elevated depressive symptoms did not report a history
of diagnosed depression, and close to half (43%, N=458 of
1,072) with elevated anxiety symptoms did not report a prior
diagnosis of anxiety.

Median DASS-21 depression scores decreased pre- to
posttreatment, from 18 (interquartile range [IQR] 12-24) to
6 points (IQR 2-12), among participants with elevated
baseline depression scale scores (69%, N=1,023). The me-
dian within-person decrease from pretreatment to posttreat-
ment of 10 points (IQR -6 to -16) was significant (Wilcoxon
signed-rank test; p<<.001), with a large effect size (r=-.53).
Overall, 64% (N=658) of patients exhibited symptom re-
duction (=50% score reduction), and 45% (N=459) com-
pleted the program with =70% score reduction. Similar
clinically meaningful, statistically significant changes were
observed in anxiety and stress scores [see graph in online
supplement].
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In a stratified analysis using Wilcoxon rank-sum two-
sample tests to determine whether changes in DASS-21 scores
differed among those who started an antidepressant during
the treatment period (N=100), no significant differences were
observed. Median changes in depression, anxiety, and stress
scores were similar among those who initiated antidepressant
therapy and those who did not.

At graduation, more than 95% (N=1,408) of participants
completed the program satisfaction assessment. Among them,
98% (N=1,379) rated their satisfaction as 6 or higher, with
84% (N=1,187) rating their satisfaction as 8 out of 8 (highest
rating).

Discussion

We have described an innovative telehealth model that ad-
dresses three nationally recognized barriers to behavioral
health care: patient identification and proactive engagement,
access to care, and quality-assured delivery of best-practice
care. The model was designed to identify individuals at a
time of increased risk for psychological comorbidity and to
provide outreach to coordinate enrollment into a remotely
delivered standardized therapy program tailored to meet
individual clinical needs. We demonstrated wide reach of
the program and identification of symptomatic participants
who did not report a history of diagnosed depression or
anxiety in their lifetime. Program satisfaction was high, and
participants experienced significant reduction in depression,
anxiety, and stress symptoms during the program period.
Symptom reductions were observed among participants ir-
respective of whether antidepressants were initiated during
treatment.

The approach we describe expands the current evidence
regarding behavioral telehealth programs in several ways,
including data-driven methodology applied in partnership
with health plans and providers to identify individuals who
may be in need of behavioral health care; proactive outreach to
identified individuals to screen for behavioral health condi-
tions, including high-risk symptoms, and facilitate access and
enrollment; national reach of the quality-assured evidence-
based program; and program standardization with modular
design to meet individual treatment and care coordination
needs of the participant.

The modular nature of the program allows for dynamic
adjustment to patient and clinician needs while retaining an
evidence-based protocol. The program also includes proto-
cols to meet the needs of diverse patient populations who
may benefit from behavioral therapy. This tailored and in-
clusive approach represents translation of telehealth research
into scaled clinical practice and diverges from published
telehealth evaluations that, by design, are limited to strict
inclusion of homogeneous samples.

The program evaluation documented scalability of a high-
quality technology-enabled program with the potential to
reach many patients otherwise unable to receive traditional
mental health care services. This model focuses on the
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treatment of behavioral health symptoms as a means to im-
prove adherence to general medical treatment and overall
physical health outcomes and reduce total cost of care
(10,11). Thus, if proven to be effective, an innovative behav-
ioral health care model of this nature stands to benefit a va-
riety of health care stakeholders, from patients to employers
and payers.

There are limitations to the inferences that can be drawn
from the evaluation data. First, the lack of a control group
precludes formal determination of causality. But data from
other telehealth intervention trials support the consistency
and feasibility of findings (5,6). Second, midtreatment and
longer-term follow-up data are not yet available to evaluate
treatment “dose” versus response and longevity of symptom
decreases. However, follow-up studies of this program
have demonstrated improvement in medical outcomes and
reduction in medical utilization (11). Third, the program
evaluation data presented herein are for commercially in-
sured adults; it is unknown whether these results generalize
to other populations. A strength of the data is the large pa-
tient sample, representative of “real world” telehealth care
seekers.

Conclusions

Behavioral health conditions are prevalent among patients
with medical comorbidities and often go unrecognized or
untreated because of barriers, including inadequate identi-
fication of patients in need and insufficient access to high-
quality behavioral health care. We have described a nationally
scaled telehealth model designed to overcome barriers to
identification and enrollment into therapy. Participants were
highly satisfied and experienced clinically meaningful im-
provements in behavioral health outcomes, further under-
scoring the potential impact that a telehealth solution could
have in optimizing treatment outcomes.
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N AbleTo
A Nationally Scaled Telebehavioral Health Program

for Chronic Pain: Characteristics, Goals, and

Psychological Outcomes

Telemedicine and e-Health

Summary

This study demonstrated the observed clinical impact of a scaled virtual behavioral
health program for chronic pain designed to address comorbidities and primary
concerns commonly encountered by the millions of U.S. adults living and working with
pain. Participants shared common sources of pain, behavioral health goals, and mood
triggers, with more than half having elevated depression, anxiety, and/or stress scores
at baseline. After completing the 8-week program, participants experienced clinically
meaningful reductions in depression, anxiety and stress symptom severity; more than

half experienced a greater than 50% reduction in depression severity.

Demographics

e 170 participants
e Average age: 53 years
e 24% male/76% female

Key Outcomes

Significant improvement in behavioral health
symptom scores:

e 48% fewer hospital stays at 6 months

e Clinically meaningful reductions in

e depression, anxiety and stress symptoms.

Common Mood Triggers: Shared Goals:

e Pain e Pain management

e Health concerns e Weight loss

e Relationship challenges e Increased physical activity
e Work-related Issues e Mood management

e Financial concerns e Improved diet

Full Study: Mochari-Greenberger H, Peters A, Vue L, Pande RL. A Behavioral Telehealth

Program for Chronic Pain: Participant Characteristics, Goals, and Psychosocial Outcomes.

Telemed J E Health. 2017;23:640-648. http://doi.org/10.1089/tm|.2016.0188
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Depression, anxiety, and stress
symptoms improved in the
majority of symptomatic
participants; these outcomes
did not vary by participant sex.
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Abstract

Background: Millions of U.S. adults suffer from chronic
pain with a high prevalence of comorbid mental health is-
sues. Telehealth-delivered behavioral therapy for chronic
pain has been evaluated in the research setting. The purpose
of this study was 1) to describe a nationally scaled, stan-
dardized, telebehavioral therapy program for patients with
chronic pain and behavioral comorbidities, and 2) evaluate
characteristics, goals, and psychosocial outcomes among pro-
gram participants.

Materials and Methods: This was mixed-methods retro-
spective cohort analysis among consecutive program gradu-
ates (mean age 53y; 24% male). The 8-week program was
delivered by a licensed therapist and a behavior coach through
telephone/secure video and tailored to each participant’s be-
havioral health needs and goals. Participant chief complaints,
behavioral goals, and mood triggers were abstracted by dei-
dentified clinical record review using structured qualitative
research methods. Depression, anxiety, and stress symptom
data were collected at baseline and program graduation using
the validated Depression Anxiety Stress Scales 21.

Results: Back pain (42%) and hip/leg/knee pain (28%)
comprised the most common chief complaints. Pain man-
agement (44%) and weight loss (43%) were the most
frequently cited goals. At baseline, approximately half of
participants had elevated depression (59%), anxiety (54%),
and/or stress (48%) scores. Triggers for depressed, anxious,
or stressed mood included severe pain (47%), health concerns
(46%), and interpersonal relationship challenges (45%). At
graduation, significant improvement in median depression
(~54%), anxiety (~50%), and stress (—33%) symptom scores
was observed among those with non-normal baseline values
(p<0.001); degree of improvement did not vary by partici-
pant age or sex.

Conclusions: Participants in a nationally scaled tele-
behavioral health program for chronic pain experienced

DOI: 10.1089/tmj.2016.0188

significant improvement in depression, anxiety, and stress
symptoms and shared several complaints, goals, and mood
triggers.

Keywords: telemedicine, telehealth, behavioral therapy,
evidence-based practice, depression, chronic pain

Introduction
ver 100 million American men and women live
with chronic pain, including one-third of adults
aged 45 years and older."” Chronic pain is asso-
ciated with more frequent physician visits and
medication prescription.? Depression co-occurs with chronic
pain in more than 20% of patients and is associated with
increased pain severity, higher healthcare utilization (in-
cluding greater frequency of hospitalizations, emergency
room visits, and hospital outpatient procedures), and poorer
outcomes after surgical intervention.'™®

Behavioral therapy is effective in treating both pain and
depression®'%"'? and has demonstrated cost-utility in the
chronic pain setting.'"'*> However, a myriad of barriers,
including challenges related to patient health and the
healthcare system, is known to limit initiation of and ad-
herence to behavioral therapy.'? Moreover, not all patients
who might benefit from behavioral therapy are identified,
and as many as two-thirds of patients referred to therapy do
not complete treatment.'*

Telebehavioral therapy (behavioral therapy delivered by
telephone or videoconference) has gained attention as a
mechanism through which these barriers to therapy can be
overcome.'>'>"'? Availability of telebehavioral health ser-
vices for chronic pain has increased in response to national
need and recognition that technology-enabled solutions
have potential to substantially increase access to quality
behavioral healthcare for pain, depression, and associated
substance use disorders.2%2! However, little is known about
the clinical outcomes of scaled and standardized evidence-
based telebehavioral therapy programs for chronic pain or
about the clinical and psychological characteristics among
individuals who participate in programs of this nature.
The purpose of this study was to describe a nationally scaled
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technology-enabled telebehavioral therapy program to identify
and treat individuals with chronic pain and behavioral co-
morbidities and examine characteristics and psychological
outcomes (depression, anxiety, and stress) among partici-
pants, overall and by sex. The second aim of the research was
to characterize participant chief complaints, health goals, and
mood triggers.

Materials and Methods
DATA SOURCE

This was a retrospective study of deidentified records from
a cohort of 170 consecutive graduates from a nationally
scaled technology-enabled telebehavioral therapy program
for chronic pain (AbleTo). AbleTo is a behavioral health-
care provider that offers condition-specific behavioral
health services through telephone or secure video to patients
across the United States (U.S.). AbleTo programs are tailored
to meet the needs of several specific patient populations,
including but not limited to chronic pain patients and
patients with medical conditions such as cardiac disease®”
or diabetes.??

PROGRAM PARTICIPANTS

In collaboration with health plan partners, persons with
preexisting chronic pain conditions at risk for behavioral
health issues were identified using data-driven clinical algo-
rithms, and proactive outreach was performed. Participants
could also be referred directly by health plan nurse or other
healthcare provider. Potential participants were eligible to
enroll in the chronic pain program if they had a documented
chronic pain-related diagnosis, recent pain-related procedure,
or a high level of physical therapy or overall medical re-
source utilization. The following exclusion criteria ren-
dered potential participants ineligible for enrollment:
psychiatric hospitalization in the past year; active suicidal
ideation with plan and intent; nonsuicidal self-injury; bi-
polar disorder with active manic or hypomanic symptoms
or not medication stable; severe substance use disorder,
active intoxication, or withdrawal; psychotic symptoms;
currently experiencing physical domestic violence; and
violent ideation that suggested an imminent risk of violence
or homicidal ideation. If an individual being screened met
any exclusion criteria, he or she was referred to the ap-
propriate level of care in his or her community, and the
referring party was informed following a standardized
protocol. If indicated, direct connections were made to
crisis resources. Eligible persons completed pretreatment
procedures, including registration and Health Insurance
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Portability and Accountability Act (HIPAA) review and
acknowledgement, and then scheduled their first tele-
behavioral therapy session.

This analysis included participants enrolled in the chronic
pain program during the 1-year period between July 29,
2014 and July 28, 2015. Among 309 participants who
completed their first therapy visit, 235 (75%) completed at
least half of the program and 176 completed the full pro-
gram. Of these graduates, 170 graduated by September 2015,
when the deidentified dataset was locked, and were included
in this analysis. HIPAA-trained research staff conducted
retrospective record review to abstract data for analysis.
This research was approved by the Sterling Institutional
Review Board.

PROGRAM DESCRIPTION

The technology-enabled behavioral therapy program for
chronic pain was designed to support individuals to better
manage pain and comorbid depressive symptoms through
behavioral strategies, medical adherence, and positive life-
style changes. The program was built using evidence-based
approaches, including cognitive behavioral therapy; accep-
tance and commitment therapy; clinical guidelines to reduce
depression, anxiety, and stress; mindfulness; distress toler-
ance; and motivational interviewing.?**” The program was
developed by the AbleTo clinical team, in collaboration with
an interdisciplinary advisory group of medical professionals,
psychologists, and senior clinical social workers.

Program delivery occurred through HIPAA-compliant
telephone or secure video platform, based on participant
preference. The program was administered by a “care team”
composed of a behavioral health provider (licensed clinical
social worker [LCSW] or equivalent) and a behavior coach
(Master’s level clinicians, often with a degree in psychol-
ogy, nursing, or other related field with at least 2 years
of clinical experience in behavioral health). Standardized
training and continuing education (certified by the Asso-
ciation of Social Work Board) were provided to ensure
consistent and quality delivery of AbleTo’s best practices
chronic pain program protocol.

The chronic pain program consisted of an initial consulta-
tion followed by 15 sessions completed within an ~ 8-week
period. The initial consultation was conducted by a LCSW and
included a baseline mental health and psychosocial interview,
including psychiatric and medical history and standardized
quantitative measures (such as the Depression Anxiety and
Stress Scales 21 [DASS-21] and other validated scales). The
initial consultation was followed by eight therapy sessions
with an LCSW and seven coaching sessions with a behavioral
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coach. All sessions were ~45min in duration. The program
was delivered using a customized technology platform that
provided access to evidence-based protocols to guide each
session. The clinical content delivered through individual
therapist and coaching sessions was standardized, but each
participant’s program was personalized to identify and ad-
dress his or her concerns, goals, and barriers. The best practice
interventions for depression, anxiety, and stress varied, and
individualized treatments were tailored based on the presence
and severity in these three domains.

During the first therapy session, the therapists worked with
each participant to collaboratively identify and agree on
treatment goals. These individualized treatment goals were
developed to be focused and achievable and to support im-
provement in the chief complaint that brought the partici-
pant to the program. In addition, some participants set goals
related to return to work, increased social participation, or
management of other comorbid conditions such as cardiac
disease or diabetes.

Throughout the following sessions, the therapist im-
plemented the protocoled cognitive behavioral modules
to address psychological and other factors associated with
chronic pain conditions. The therapists tailored these modules
for each participant to facilitate behavior change, skill de-
velopment, and action toward personal goal achievement.
Topics covered during therapy sessions included modifying
self-defeating thoughts, acceptance, behavioral activation,
mindfulness, and social support. Therapy sessions were
complemented by homework exercises that the therapist
customized to each participant’s goals and presenting medical
and psychological issues. Examples of homework included
pain and mood monitoring; breathing and meditation; and
journaling about pain and daily experiences.

During the weekly coaching sessions, the behavioral coa-
ches worked with each participant to identify any specific
barriers to treatment adherence and to problem solve to
overcome these obstacles. Topics of focus during behavioral
coaching sessions included self-care, body scan, observing
emotions, distress tolerance, and self-advocacy. The behav-
ioral coaches supported each participant to apply these skills,
as well as to optimize change by facilitating translation of the
cognitive behavioral therapy lessons into actionable activities
in each participant’s own life.

Over the course of the program period, the LCSW and
coach participated in case conferences under the guidance of
an LCSW clinical supervisor to review participant progress.
The clinical supervisor performed weekly review of session
notes to ensure high quality standards and adherence to the
treatment protocol. The chronic pain protocol included

TELEBEHAVIORAL THERAPY FOR PAIN

modules targeted to specific skills and was tailored to each
participant’s needs and goals.

QUANTITATIVE MEASURES

Baseline sociodemographic and clinical characteristics
were systematically documented through standardized inter-
view by the LCSW at the initial consultation and included:
age, sex, U.S. region (mid-America, northeast, southeast,
and west), medical history (diabetes, heart disease, hyperten-
sion, neurological disease, and major surgery), mental health
screening (depression and anxiety), and pain medication use
(both over the counter medications and prescription medica-
tions such as opioids).

The primary clinical outcome was change in depression,
anxiety, and stress scores during the program period. These
domains were assessed at baseline and at graduation by the
provider using the DASS-21, which has been validated and
utilized in diverse clinical and community samples, including
among chronic pain patients.?®>? The DASS-21 contains 7
items each to measure depression, anxiety, and stress do-
mains, for a total of 21 items. Each item is measured on a
frequency scale ranging from 0 to 3; scores for each domain
are summed and then multiplied by a factor of two. Total
scores for each domain range from 0 to 42 points, with higher
scores indicating more severe symptoms. Non-normal was
defined as a score >9 points for depression, >7 points for
anxiety, or >14 points for stress.?®?33*

QUALITATIVE MEASURES

Systematic chart review was conducted for the 100 most
recent consecutive graduates of AbleTo’s chronic pain pro-
gram. Qualitative data were abstracted from free text clinical
note fields regarding participant (1) chief complaint(s), (2) long-
term goals, and (3) mood triggers. At the initial consultation,
participants were asked to cite their chief complaint(s) and
other relevant information to describe what brought them
to the chronic pain program. During the first therapy and
coaching visits, the care team worked with each participant to
frame achievable long-term behavioral health and health-
related goals. Over the course of the program period, mood
triggers (i.e., situations which triggered depressed, anxious, or
other mood states) were routinely documented in the session
notes as part of the program protocol.

The first author and third authors (the coders) systemati-
cally reviewed the charts and identified salient themes in the
data relevant to these three categories. Directed content
analysis methods were applied to abstract and order the
qualitative data; a deductive coding strategy was used,
whereby a provisional start list of responses was listed in the
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database.?® This start list was informed by preparatory re-
search, the chronic pain clinical program protocol, and the
scientific literature. Inductive coding was then used to add
codes that emerged during data collection.>*>° Folk taxonomy
was used to organize codes and to understand their similarities
and differences.>” The coders met to discuss any discrepancies
and to reach agreement.

cantly higher odds of having a psychiatric history of de-
pression compared with males (odds ratio [OR] =2.5; 95%
confidence interval [CI]=1.2-5.1). More than three out
of four participants (77%) had at least one above-normal
depression, anxiety, and/or stress score at baseline; the
distribution of elevated scores did not significantly differ
by sex.

STATISTICAL ANALYSES

Baseline characteristics of the study sample,
DASS-21 scores and severity categories, and
participant chief complaints, goals, and mood
triggers were presented using descriptive statis-
tics. The primary outcome, change in DASS-21

Table 1. Baseline Characteristics of Consecutive Chronic Pain Behavioral
Telehealth Program Graduates, Overall and By Sex

OVERALL
(N=170)

FEMALES
(N=130)

CHARACTERISTICS

Demographics

scores over the program period, was presented as
(1) the median absolute and percent differences in Age, years [Mean +SD] 533189 526+11.1 53.5+8.1 0.62
individual scores at graduation versus at base- Female [n (%)) 130 (76) - - -
line and (2) the proportion of participants who US. Region 091
changed DASS-21 severity categories in each Mid-America 20 (12) 4 (10) 16 (12)
domain from baseline to graduation. e
Wilcoxon signed-rank tests were used to ortheast 3420 8 (20 26 (20
evaluate within-person median change in Southeast 47 (28) 10 (25) 37 (28)
DASS-21 scores during the program period, West 69 (40) 18 (45) 51 (39)
overall and stratified by sex. Wilcoxon rank- . oo
sum statistics was used to determine sex differ- - —
. . . . Any pain medication [n (%)] 134 (80) 28 (70) 106 (83) 0.06
ences in baseline and graduation Depression
Anxiety Stress Scales (DASS) scores and changes Prescription pain medication [n (%)] 127 (76) 23 (58) 104 (82) 0.002
in DASS scores over the program period. Chi- Opioid medication [n (%)] 89 (53) 15 (38) 74 (58) 0.02
squared tests were used to evaluate differences in Over the counter pain medication [n (%)] 51 (31) 13 (33) 38 (30) 0.78
proportion of pammpa'nts with above r}onnal Medical history
DASS-21 score at baseline and at graduation by
participant sex. Analyses were conducted using Diabetes [ (%] 53 (31) 16 (40) 37(29) | 017
SAS statistical software, version 9.4 (SAS Institute, Heart disease/condition [n (%)] 24 (14) 7 (18) 17 (13) 0.48
Cary, NC). Statistical tests were two-sided with Hypertension [n (%0)] 80 (47) 21 (53) 59 (45) 0.43
alpha set at 0.05. Neurological disease [n (90)] 43 (25) 8 (20) 35 (27) 0.38
Surgery [n (%)] 113 (67) 23 (58) 90 (69) 0.17
ReSUlt§ . . . Psychological health history
Baseline sociodemographic and clinical
i 0
characteristics of the study population, overall e o 1E1E] G 0l 0.01
and by sex, are shown in Table 1. One in four Anxiety [n (%)] 88 (52) 18 (45) 70 (54) | 033
(24%) participants was male, and mean age  Baseline DASS-21 score severity
\l/)vas 153'3 i 8.9 byears‘ Afe’ U.s. bredglon’dan(i Depression Score >9 [n (36)] 101 (59) 19 (48) 82(63) | 008
aseline distribution of comorbid medica
-, . . . Anxi 7 [n (o 2 (54 19 (4 7 34
conditions did not vary by participant sex. ety Score >7 [n (%] 92 (54 0 48 3 (56) 03
Female participants were more likely than Stress Score >14 [n (%)] 81 (48) 16 (40) 65 (50) 0.27

males to report prescription pain medications,
including opioids (58% vs. 38%; p=0.02), at
baseline. Female participants had signifi-

Values shown in bold indicate statistical significance at p<.05.
DASS-21, Depression Anxiety and Stress Scales 21; SD, standard deviation.
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Fig. 1. Depression, anxiety, and stress scores, overall and by sex, among chronic pain telebehavioral health program graduates with
elevated baseline scores. Note: Graduation scores exclude 1 participant with an elevated baseline score and a missing end score. p-Values
indicate statistical significance of mean within person changes in depression, stress, and anxiety scores, overall and by sex. DASS-21,

Depression Anxiety and Stress Scales 21.

PROGRAM OUTCOMES: CHANGES
IN DEPRESSION, ANXIETY,
AND STRESS SCORES

Significant reductions were observed at graduation in median
depression (—8 points; —549%), anxiety (—6; —500%), and stress
(—8.0; —330%) severity scores among participants with elevated
scores at baseline. The magnitude of these changes was not sig-
nificantly different among men versus women ( p > 0.05; Fig. 1).

The majority of participants with above-normal baseline
DASS-21 scores improved to less severe depression (79%),
anxiety (73%), and stress (73%) categories by graduation
(Fig. 2). More than half (52%) of participants with elevated
baseline depression scores transitioned to normal scores by
graduation, and 57% experienced a =50% reduction in de-
pression symptom score. Likewise, 49% of participants with
elevated baseline anxiety and 50% of participants with ele-

vated baseline stress scores tran-

sitioned to normal scores.

BASELINE CHIEF COMPLAINTS

The most frequently cited com-
plaint at baseline was back pain
(4290). Hip, leg, or knee pain (28%),
arthritis (17%), shoulder, arm, wrist
or hand pain (17%), fibromyalgia
(149), nerve pain (8%), and head-
ache (6%) were also commonly ci-
ted by participants. Females had
significantly lower odds of citing
back pain as a chief complaint
(OR=0.2; 95%CI=0.1-0.6), and

Fig. 2. Change in depression, anxiety, and stress score categories from baseline to graduation.
Note: One participant with elevated depression, anxiety, and/or score at baseline was excluded due

to missing graduation data.

fibromyalgia-related pain was only
reported among female partici-
pants (Table 2).
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Table 2. Most Frequently Cited Chief Complaints and Behavioral Health Goals
Among Consecutive Chronic Pain Program Graduates, Overall and by Sex

OVERALL

(N=100), %/|(N=25), %/|(N=75), %

Chief complaints

one else (e.g., thinking of someone who
died, worry about someone else’s well-
being; 40%) (Fig. 3a). External mood
triggers included interpersonal relation-
ship challenges (45%), work (e.g., worry
about current work circumstances or re-

FEMALES

Back pain 42 68 33 0.002  turn to work; 40%), and financial con-
Hip, leg, or knee pain 28 44 23 0.04 cerns (349%) (Fig. 3b). Frequency of cited
A 17 4 21 0.05 mood triggers did not vary by sex.
Shoulder, arm, wrist, hand pain 17 12 19 0.44 . o
P Discussion
Fibromyalgia pain 14 0 19 0.02 In this longitudinal study, we described
Nerve pain 8 4 9 0.39 the characteristics and behavioral health
Headaches 5 0 s 015 outcomes among men and women who
) participated in a nationally scaled, evidence-
Behavioral health and health-related goals .
based behavioral telehealth program for
P (e R 0 i g chronic pain. Approximately four out of
Weight loss 43 40 44 0.73 five participants with elevated baseline
Increase in physical activity level 28 32 27 0.61 scores experienced reduction in symptom
severity during the 8-week program peri-
Learn to manage moods and emotions 25 20 27 0.51 y g . prog P
od; more than half experienced a >50%
o ets WGElini] eft 15 L 15 e reduction in depression severity. There
Improve relationships/communication with others 15 8 17 0.26 were no meaningful differences between
Take on a hobby/new skill 14 28 9 0.02 male and female participants in the mag-

Overall percentages do not add to 100%; participants were able to cite =1 chief complaint and =1 goal.

BEHAVIORAL HEALTH
AND HEALTH-RELATED GOALS

Pain management (449%), weight loss (43%), and increased
physical activity level (28%) were the most commonly set
goals set among participants at program onset; the priority or
frequency of these goals did not vary by participant sex (Ta-
ble 2). Participants also aimed to develop skills to improve
mood management, follow a healthy diet, improve their re-
lationships or communication with others, and to develop
other new skills or hobbies. Males were more likely than fe-
males to set attainment of a new skill or hobby as a goal
(OR=3.8;95% CI=1.2-12.2).

MOOD TRIGGERS

Triggers for depressed, anxious, or other mood states among
chronic pain program participants fell into two distinct cate-
gories: internal (i.e., those felt or thought by the participant)
and external (i.e., environmental or situational). Internal
mood triggers included severe pain (47%), health concerns
(e.g., uncertainty about future health, upcoming medical
appointments/procedures; 46%), and thoughts about some-

6 TELEMEDICINE and e-HEALTH AUGUST 2017

nitude of changes observed in depression,
anxiety, or stress measures. Back pain was
the most common chief complaint that
brought patients to the program at base-
line. At program outset, participants most frequently set goals
related to pain management and weight loss.

Cognitive behavioral therapy is a well-established treatment
strategy for behavioral health conditions among chronic pain
patients, although not all patients have access to high-quality
evidence-based care.'® Telebehavioral therapy has also been well
studied and established as noninferior to face-to-face delivery for
the treatment of depression.'® Fewer studies have examined the
impact of telebehavioral therapy on depression specifically
among chronic pain patients. The reduction in depression scores
observed in our patient population was consistent with those
documented with telebehavioral therapy protocols for depression
in medical populations, including but not limited to patients with
chronic pain.'”'*?”7% For example, in a recent pilot randomized
trial of a telephone-delivered depression and disease manage-
ment program for patients with chronic pain, diabetes and/or
hypertension, and depressive symptoms, 24% of participants had
experienced a >50% reduction in depression score (Beck De-
pression Inventory 1), and 45% of participants experienced a
clinically meaningful reduction in Patient Health Questionnaire-
9 score at week 10."” Our data demonstrating that more than half
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tailoring of the program to the individual
needs of patients with chronic pain. To our
knowledge, this is also one of the first studies
to document characteristics, chief com-
plaints, goals, and common mood triggers
among patients with chronic pain partici-
pating in remotely delivered behavioral
treatment. The higher prevalence of female
versus male participants, as well as the higher
reported opioid prescription rate among fe-
male participants, corroborated with the es-
tablished sex distributions of chronic pain
and medication prescription for chronic pain
in the U.S.*>*' The presenting chief com-
plaints among participants in this study
were consistent with the most prevalent
chronic pain conditions in the U.S. as well
(back pain, other orthopedic)."*?* The be-
havioral change goals set by participants
such as weight loss, increased physical
activity, and improving social relation-
ships were aligned with lifestyle factors
associated with the development of chronic
pain (weight gain and reduced physical
activities), as well as with common pain
management strategies (weight loss and
physical therapy).! Taken together, these

Fig. 3. (a) Internal triggers for depressed, anxious, or stressed mood among chronic
pain telebehavioral health program participants. (b) External triggers for depressed,
anxious, or stressed mood among chronic pain telebehavioral health program
participants. *Health concerns include worry about current health, medical issues or
medications, uncertainty about future health, and anticipation of upcoming doctor
appointments. **Thinking of someone includes thinking of someone who died or who
is far away and thinking of someone else’s health. ***Healthcare system challenges
include concerns about health insurance and frustration with medical team

or assessing care.

of participants with depressive symptoms at baseline experienced
a greater than 50% decline in DASS-21 depression severity are
consistent with these previously published data. This research
further contributes to the literature by documenting changes in
psychological measures following the implementation of a pro-
tocoled, evidence-based technology-enabled behavioral health
intervention in a real-world setting,.

Novel aspects of this intervention included the (1) national
reach and scale of a standardized telebehavioral health
treatment program; (2) data-driven approach to identification
of patients in need of collaboration with health plans and
healthcare providers; (3) proactive identification of and out-
reach to individuals at increased risk for behavioral health
comorbidity associated with chronic pain; and (4) specific

results support concordance of characteris-
tics between the participants in this tele-
behavioral health program and U.S. chronic
pain patient population and suggest the
generalizability of a program of this nature.
The study should be considered within
the context of its limitations. We did not
have data related to changes in pain se-
verity during the program period; therefore, we were unable
to evaluate concurrent changes in pain and psychologi-
cal symptoms. This was a retrospective analysis of clini-
cal data. As no unexposed control group was available
for comparison, we cannot draw causal conclusions be-
tween participation and changes in depression, anxiety,
and stress symptoms. Nonetheless, participant character-
istics and observed changes in clinical symptoms were
similar to what has been documented in other clinical and
research settings, supporting generalizability of the re-
search results. Aims for future research include assessment
of changes in pain severity among program participants, as
well as longer term evaluation to determine persistence of
symptom reductions gained during the program period.
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For the millions of U.S. adults with chronic pain and de-
pressive symptoms, individual or system-level barriers may
limit access to behavioral therapy. Participants in a nation-
ally scaled telebehavioral health program shared common
sources of pain, behavioral health goals, and mood triggers.
Depression, anxiety, and stress symptoms improved in the
majority of program graduates, and outcomes did not vary
by sex. This study demonstrates the potential clinical impact
of a scaled telebehavioral health program for chronic pain
designed to address the rising prevalence of chronic pain in
the U.S. and the increased comorbidity and healthcare costs
associated with untreated mental health and related sub-
stance use disorders.
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A Tele-Behavioral Health Intervention to Reduce

Depression, Anxiety, and Stress and Improve
Diabetes Self-Management

Telemedicine and e-Health

Summary

AbleTo's diabetes program was specifically designed to help individuals with diabetes
understand and better manage depressive symptoms in support of medical adherence
and positive lifestyle changes. Significant reductions in average depression, anxiety,
and stress symptoms were observed over the 8-week program period among
participants symptomatic at baseline. Increased blood glucose self-testing frequency
was documented; participants who tested their blood glucose experienced a reduction
in average morning blood glucose levels at 8-weeks versus baseline. These data
support the impact of virtually delivered behavioral health interventions to improve

mental health and diabetes self-management.

Demographics

e 466 participants
e Average age: 57 years
e 56%female/44% male

Key Outcomes

Among those with elevated baseline scores there

were significant reductions in average DASS-21

symptoms scores at 8-weeks:

e Depression (-8.8 points), anxiety (-6.9 points),
stress (-9.9 points)

e >80% improved to less severe depression,
anxiety, or stress categories

Improved glucose self-testing frequency

e (60% vs. 69% tested 2once per week)

Significant reductions in mean morning

glucose levels

Diabetes program graduates
experienced significant
improvements in behavioral health
symptoms and diabetes self-care
behaviors.

Full Study: Mochari-Greenberger H, Peters A, Vue L, Pande RL. A Behavioral Telehealth
Program for Chronic Pain: Participant Characteristics, Goals, and Psychosocial Outcomes.

Telemed J E Health. 2017; 23:640-648. http://doi.org/10.1089/tm;j.2016.0188
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Abstract

Background: Depression is prevalent among individuals with
diabetes and associated with suboptimal self-management.
Little is known about the feasibility and potential impact of
tele-behavioral therapy to improve depressive symptoms and
self-management among diabetes patients. Methods: This
was a retrospective observational study of consecutive grad-
uates enrolled in a national 8-week diabetes behavioral
telehealth program between August 1, 2014, and January 31,
2015 (N=466; mean age 56.8+5.0 years; 56% female).
Participant characteristics (demographics, comorbidities) were
obtained by standardized questionnaire. Depression, anxiety,
and stress symptoms (DASS; validated Depression Anxiety and
Stress Scale 21 survey), and glucose self-testing frequency and
values (point-of-care monitor) were measured at program start
and completion. Changes in DASS severity and glucose self-
testing frequency were assessed by chi-square tests. Changes in
DASS and blood glucose levels were evaluated by paired t-tests.
Results: At baseline, approximately one in three participants
had elevated depression (32%), anxiety (33%), or stress
(31%) scores. Significant reductions in average DASS, de-
pression (—8.8), anxiety (—6.9), and stress (—9.9), scores were
observed at graduation among those with elevated baseline
scores (p<0.0001); most (280%) improved to less severe
depression, anxiety, or stress categories. Improved glucose
self-testing frequency (69% vs. 60% tested >once per week;
p=0.0005) and significant reductions in mean morning
glucose levels (—12.3 mg/dL; p=0.0002) were observed from
baseline to graduation. Participants with normal versus
non-normal depression scores were more likely to have lower
(<mean) glucose levels at graduation (odds ratio=2.0; 95%
CI=1.1-3.7). Conclusions: This study documented significant
decreases in depression, anxiety, stress, and glucose levels, as
well as increased frequency of glucose self-testing, among
participants in a diabetes behavioral telehealth program.

DOI: 10.1089/tmj.2015.0231

© MARY ANN LIEBERT, INC. o VOL. 22

Key words: behavioral health, telehealth, telemedicine,
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Introduction
epression is highly prevalent among individuals
with diabetes,"? and more than half may experience
less severe depression symptoms.> Depression is
associated with suboptimal diabetes self-management
behaviors such as lower glucose self-monitoring™ as well as
with adverse clinical outcomes, including nephropathy, reti-
nopathy, hospitalization, and death.®"'° Nearly one in ten
people in the United States (U.S.) have diabetes,'" suggesting
that widely disseminated programs effective to reduce psy-
chological distress in diabetes patients could have significant
public health impact. Moreover, studies suggest that diabetes
paired with a comorbid mental health condition is associated
with significantly increased cost of care.'?

Telehealth is a mechanism with the potential to reach
the large diverse U.S. diabetes patient population.'® Although
traditional therapeutic strategies have been demonstrated
effective to improve depressive symptoms among people with
diabetes,'* ' less is known about the impact of telehealth-
delivered behavioral health interventions to improve mental
health and diabetes self-management.

The purpose of this study was to evaluate the feasibility
and potential impact of a tele-behavioral healthcare pro-
gram uniquely designed to treat comorbid behavioral health
issues associated with diabetes to change participant depres-
sion, anxiety, and stress measures. Secondary aims were to
(1) determine whether the degree of change in depression,
anxiety, or stress scores varied by participant demographic or
clinical characteristics and (2) evaluate changes in glucose
self-monitoring frequency and glucose levels from program
initiation to graduation.

Materials and Methods
STUDY DESIGN AND PARTICIPANTS

AbilTo is a digital healthcare provider that offers behavioral
healthcare services through telephone and secure video to pa-
tients across the United States. Populations served include in-
dividuals with chronic medical conditions, sudden medical
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events, or difficult life transitions. This was a retrospective study
of deidentified records from 466 consecutive AbilTo diabetes
program graduates who enrolled in the program during a 6-
month period between August 1, 2014, and January 31, 2015.

Persons were eligible to enroll in the diabetes program if
they had a documented diagnosis of having diabetes mellitus
in combination with a recent change in medical status, such as
an acute event (e.g., hospitalization) or a new medication
regimen. Persons with the following criteria were ineligible
for enrollment and redirected for clinical consultation and
referral: (1) suicide attempt in the past 3 years, (2) psychiatric
hospitalization in the past year, (3) current suicidal ideation or
nonsuicidal self-injury, (4) bipolar disorder, symptomatic in
the past year or not medication stable, (5) severe substance
abuse disorder, substance intoxication or withdrawal, or high
score on substance use disorder assessment, (6) psychotic
symptoms, (7) borderline intellectual functioning; major
neurocognitive disorder, (8) domestic violence or homicidal
ideation, and (9) end-stage illness. Among 778 persons who
completed their first therapy visit, 549 (71%) remained en-
rolled for at least half way through the program and 494 (63%)
graduated (Supplementary Figure S1; Supplementary Data are
available online at www.liebertpub.com/tmj). Of these graduates,
466 graduated during the prespecified outcomes assessment time
frame of October 1, 2014, to March 31, 2015, inclusive, the time
period during which blood glucose monitoring data were sys-
tematically abstracted from consecutive graduate charts. Health
Insurance Privacy and Accountability Act (HIPAA)-trained
research staff conducted retrospective record review to abstract
deidentified participant data for the analysis. The protocol
for this research was approved by the Sterling Institutional
Review Board.

PROGRAM DESCRIPTION

AbilTo’s diabetes program was specifically designed to help
individuals with diabetes understand and better manage de-
pressive symptoms in support of medical compliance and positive
lifestyle changes. The program was developed using evidence-
based approaches and behavior change tools, including cogni-
tive behavioral therapy, acceptance and commitment therapy,
mindfulness, and motivational interviewing, and clinical guide-
lines to reduce depression, anxiety, and stress and to improve
self-management and outcomes among people living with dia-
betes. The program was designed by the AbilTo clinical team in
collaboration with an interdisciplinary advisory group of neu-
ropsychology, clinical psychology, clinical social work, and
other medical professionals.

Program delivery occurred through telephone or secure
video based on participant preference. The program was
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administered by a care team, which was made up of a behav-
ioral health provider (licensed clinical social worker or equiv-
alent [LCSW]) and a behavioral coach. Care teams received
standardized Association of Social Work Board-certified
training provided by AbilTo to ensure consistent and quality
delivery of AbilTo’s best practice diabetes program protocol.

The AbilTo diabetes program comprised an initial consul-
tation and 15 sessions completed within an ~ 8-week period.
The initial consultation included a baseline interview and was
conducted by an LCSW on the care team. The initial consul-
tation was followed by eight sessions with an LCSW and seven
sessions with a behavioral coach. During the course of the
program, the LCSW and the behavioral coach participated in
case conferences under the guidance of an LCSW clinical
supervisor to review participant progress. The clinical super-
visor also reviewed session notes on a weekly basis to ensure
high quality and adherence to the treatment protocol. The
protocol comprised modules targeted to specific skills and
tailored to the individual participants’ needs and goals,
drawing from the principles of cognitive behavioral therapy
and other evidence-based behavioral health intervention
strategies.

The telehealth program protocol was delivered through
a customized technology platform. This platform ensured
consistent program delivery using a proprietary content
management system, which provided a secure system in
compliance with HIPAA to allow sharing of session notes
among the LCSW, behavioral coach, and the clinical super-
visor. Through the platform, the national network of provid-
ers had direct access to standardized protocols and online
forms to be used to guide each session. Providers also used
the platform to input session notes into a protected elec-
tronic record, schedule next sessions, and securely message
participants.

MEASURES

Participant characteristics, including age (years), sex, U.S.
region (west, mid-America, southeast, and northeast), past
medical history (cardiac, endocrine, gastrointestinal, gyneco-
logical, hepatic, pulmonary, neurological, nutritional, renal, or
sexual disease/disorder; history of major surgery, trauma, or
tuberculosis), and psychological health history (depression,
anxiety), were self-reported and systematically documented by
the LCSW on the care team immediately before program initia-
tion as part of the initial consultation.

The primary outcome was change in the severity of
depression, anxiety, and stress measures from baseline to
program graduation. Depression, anxiety, and stress were
measured using the Depression Anxiety Stress Scale 21
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(DASS-21)."7 The DASS-21 has been validated to assess de-
pression, anxiety, and stress symptoms in diverse popula-
tions.'®"?° The DASS-21 contains seven items each to measure
depression, anxiety, and stress for a total of 21 items. For each
item, participants were asked to use a 4-point frequency scale
to rate the extent to which they experienced the item over the
past week (O=never; 1=sometimes; 2= often; 3 =almost al-
ways). Depression, anxiety, and stress scale (DASS) scores
were calculated by first summing the points for each indi-
vidual scale score, then multiplying by a factor of two. Non-
normal is defined as a depression scale score >9 points, an
anxiety scale score >7 points, or a stress scale score >14
points.'”?! Non-normal DASS scores were further categorized
as mild, moderate, severe, or extremely severe based on es-
tablished guidelines.?” The DASS-21 was administered im-
mediately before program initiation at the initial consultation
and was repeated at program graduation by an LCSW on the
care team.

Secondary outcome measures included (1) change in ad-
herence to morning glucose self-testing (self-testing and doc-
umenting at least once weekly) and (2) change in morning
blood glucose level (weekly average of morning glucose read-
ings recorded by the participant using a point-of-care monitor;
mg/dL) from program week 1 to graduation. These data were
systematically collected by the care team during week 1 and
graduation sessions.

STATISTICAL ANALYSES

Descriptive statistics were used to illustrate characteristics of
the study population, the proportion of participants in each
DASS category at baseline and at graduation, and the propor-
tion of participants testing morning glucose level at baseline
and at graduation. A comorbidity score was calculated by
summing the total number of comorbid conditions (of a total
of 14); this score was dichotomized at the median (>2 vs. <2).
Changes in DASS scores for depression, anxiety, and stress, as
well as change in mean morning glucose value, were calcu-
lated (1) as the absolute difference in value at graduation
versus baseline and (2) as the percent change in value from
baseline to graduation.

Single-arm paired #-tests were used to evaluate change in
(1) DASS scores and (2) morning glucose levels from baseline
to graduation. Univariate associations between participant
characteristics and changes in DASS scores and morning
glucose levels were examined using generalized linear re-
gression models. Chi-square tests were used to evaluate dif-
ferences in the proportion of participants who were testing
morning glucose at baseline versus graduation and the as-
sociations between above normal (>100mg/dL) and high

© MARY ANN LIEBERT, INC. o VOL. 22
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(>mean) glucose levels and DASS score category (non-normal
vs. normal).

Analyses were completed using SAS statistical software
(version 9.4; SAS Institute Carey). Statistical tests were two-
sided with alpha set at 0.05.

Results
BASELINE CHARACTERISTICS OF DIABETES
PROGRAM PARTICIPANTS

Demographic and clinical characteristics of program par-
ticipants are presented in Table 1. More than half of partici-
pants were over 55 years old and 44% were male. Participant
location varied by U.S. region; the fewest (16%) were from
mid-America ( p=0.0001). Almost 50% of participants had >2
comorbid medical conditions. Past psychological history of
depression or anxiety was reported by 58% of participants and
half had an elevated baseline depression, anxiety, and/or
stress score. The majority of participants (92%) had a baseline
morning glucose level >100 mg/dL.

Table 1. Baseline Characteristics of Consecutive AbilTo

Diabetes Program Graduates (N=466)

Demographics

Age, years (mean (SD); [range, median]) (56.8 (5.0); [31-70, 57])
Sex (Female), n (%) 259 (56)
Region of the United States.
West, n (9%) 142 (30)
Mid-America, n (%) 76 (16)
Southeast, n (%) 128 (28)
Northeast, n (%) 120 (26)
Clinical factors
Comorbidity score (mean (SD); (2.6 (1.7); [0-8, 2])
[range, median])
Self-reported history of depression, n (%) 218 (47)
Self-reported history of anxiety, n (%) 165 (35)
Elevated baseline DASS depression 147 (32)
scores [>9], n (%)
Elevated baseline DASS anxiety score 153 (33)
[>7], n (%)
Elevated baseline DASS stress score 145 (31)
[>14], n (%)
Baseline morning glucose =100 mg/dL 257 (92)
[yes].? n (%)

DASS, depression, anxiety, and stress scale; SD, standard deviation.
*Analysis included n=281 participants with baseline morning glucose values.
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Among participants with elevated
baseline depression scores, 67%
transitioned to normal depression
scores by graduation. Similarly, 59%
of participants with elevated base-
line anxiety and 70% of participants
with elevated baseline stress scores

Table 2. Association Between Participant Characteristics and Baseline DASS (n=466)
BASELINE DASS SCORES

DEPRESSION SCORE

STRESS SCORE

Demographics

Age (257 vs. <57 years) 0.3 0.68 0.3 0.64 0.1 0.89 transitioned to normal scores by
Sex (female vs. male) 11 0.13 1.6 0.01 07 | o037 graduation (Fig. I). Fewer than 7%
US. Region?® ?f p:j1rt1c1pants experienced worsen-
ing in one or more DASS category

West -02 0.87 -04 0.60 -038 0.46 . .
scores from baseline to graduation,
Mid-America -09 0.45 =18 0.06 =23 0.07 whereas most participants with non-
Southeast -1.1 0.28 -0.4 0.61 -0.4 073 normal baseline DASS score im-

proved to a less severe depression
(8190), anxiety (809%), or stress (86%)

Clinical factors

Comorbidity score (>2 vs. <2) 1.7 0.03 1.8 0.004 3.0 0.0002 R i
category by graduation (Fig. 2).

Self-reported history of depression 5.3 <0.0001 2.6 <0.0001 4.4 | <0.0001

Self-reported history of anxiety 3.6 <0.0001 2.9 | <0.0001 4.6 | <0.0001 DIABETES SELF-CARE AND

Morning glucose (=100 vs. -0.3 0.71 0.5 0.41 1.0 0.20 OUTCOMES

<100 mg/dL) At baseline, data were avail-

able from 281 (60%) participants
who had tested and recorded morn-
ing glucose levels. The mean base-
line morning glucose level among

“Northeast=reference group.

Values shown in bold indicate statistical significance.

DEPRESSION, ANXIETY, AND STRESS OUTCOMES

No significant associations were observed between partic-
ipant demographic characteristics and baseline DASS score,
except females had on average a 1.6-point higher baseline
anxiety score versus males (Table 2). Self-reported psycho-
logical history of depression and anxiety were each signifi-
cantly associated with higher baseline DASS scores. Higher
comorbidity (comorbidity score >2) was associated with hig-
her baseline depression, anxiety, and stress scores. Elevated
morning glucose (>100 mg/dL)

these participants was 146.2+50.9 mg/dL. At graduation,
significantly more participants reported glucose self-testing at
least once per week (69%; Fig. 3); mean morning glucose at
graduation was 135.8 +43.1 mg/dL.

The mean absolute change in morning glucose from base-
line to graduation was —12.3 mg/dL (p=0.0002). When the
sample was restricted to participants with above normal
(>100 mg/dL) morning glucose at baseline (n=214), the ab-
solute change in glucose from baseline to graduation was

was not associated with baseline

DASS scores.

Significant reductions in mean
depression (—8.8 points (—519%);
p<0.0001), anxiety (—6.9 points
(—45%); p<0.0001), and stress
(9.9 points (—45%); p<0.0001)
scores were observed from base-
line to graduation among par-
ticipants with elevated scores at
baseline. In univariate analyses,
age, sex, and higher comorbidity

Change in
Depression

Severity

B Returned To Normal

B Improved By >1 Severity Category

7%
T

" Change in
Stress
Severity

Change in
Anxiety
Severity

| Worsened

B Did Not Change

score were not associated with
changes in DASS scores.
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Fig. 1. Change in DASS severity among diabetes program participants with elevated baseline
scores. DASS, depression, anxiety, and stress scale.
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betes documented significant improvements
- DASS Depression Score Category at Graduation (%) in mental health and diabetes self-care
g é Extremely . .
,.‘;,’ 2 Normal Mild Moderate Severe Severe outcotmes. Depressm}?,. anXlet}; ‘;md tsrres?[
c= : symptom scores each improved by at leas
'é E i % 2 # o o 450; and more than 65% of participants
g - Moderate 33% 6% 7% 1% 1% with non-normal baseline depression scores
a g‘ recovered to normal by the end of treatment.
A g’ _ Severe % <X i % % Frequency of glucose self-testing increased
3§ E“;ZT::‘; 5% 1% 4% 0% 2% to almost three of four participants, with
significant reductions in mean morning
—_ DASS Anxiety Score Category at Graduation (%) glucose levels observed among participants
e g . Extremely with elevated baseline glucose values. Nor-
8 2 Normal Mild | Moderate Severe Severe . i K
*»= : mal depression score was associated with
%’é’ i i = 1 * ™ lower glucose level at program end.
Ew Moderate 27% 7% 6% 1% 1% The specific impact of remotely deliv-
j o ered behavioral therapy interventions on
2 §’ Severe i ¥ s —“ ™ depression, anxiety, and/or stress among
e § Eﬂ;emew % 1% 29 4% 3% patients with diabetes is not well studied.
e Prior research has examined the impact of
- DASS Stress Score Category at Graduation (%) educational telehealth interventions on
Fe ' | Extremely diabetes patient self-management and
g8 Hormal Nid | Moderats |  Severs Severe psychosocial health outcomes and has es-
e @ Mild 29% 4% % 0% 1% tablished feasibility and acceptability.??
§ % Modiiate 20% - 8%_ B 6% 0% 1% While som'e of these data have shown
» > that education-based programs can be as
2 §: Severe 10% 2% 4% 1% 0% effective as in-person interventions to im-
e S | Extremely . % % % @ || Pprove emotional well-being,** others have
Severe yielded no significant differences in mental
3 Depression N=139 (8 missing), Anxiety N=142 (11 missing), Stress N=136 (9 missing) health improvements,” highlighting a
need for targeted tele-behavioral health

Fig. 2. Change in DASS severity categories among diabetes program participants with

elevated baseline scores.

—15.8 mg/dL (p<0.0001). Age, sex, or U.S. region was not
associated with percent change in morning glucose; higher
baseline morning glucose levels were associated with greater
mean reductions in glucose over the program period.

Participants with normal depression scores at graduation
were more likely to have lower morning glucose levels (<the
mean) at graduation versus those with non-normal gradua-
tion depression scores (odds ratio [OR] =2.0; 95% CI=1.1-
3.7); similar associations were observed between normal
graduation anxiety (OR=1.2; 95% CI=0.7-2.1) and stress
(OR=2.1; 95% CI=1.1-3.9) scores and odds of having lower
glucose levels at graduation.

Discussion
This retrospective analysis of records from over 460 partici-
pants in a behavioral telehealth program for patients with dia-

© MARY ANN LIEBERT, INC. e VOL. 22

interventions for patients with diabetes.
Our study demonstrated that a stan-
dardized behavioral health program,
grounded in evidence-based approaches and tailored to dia-
betes patients, can be successfully delivered through tele-
health. Participants experienced significant improvements in
depression scale scores associated with clinical improvement
and return to normal among two-thirds of participants with
non-normal scores at baseline. These results corroborate
findings from a small (N=83) 10-week pilot trial recently
conducted by Aburizik et al.>® The intervention was not solely
targeted to diabetes, but results supported efficacy of a
counselor-delivered tele-behavioral health intervention to
significantly reduce depressive symptoms among U.S. veter-
ans with a chronic condition (diabetes, hypertension, and/or
chronic pain).*® Similarly, Piette et al. recently showed that
telephone-delivered, nurse-administered, cognitive behav-
ioral therapy decreased depressive symptoms among a sample
of diabetes patients recruited from a community healthcare

NO. 8 ¢ AUGUST 2016 TELEMEDICINE and e-HEALTH 5




MOCHARI-GREENBERGER ET AL.

100%

p=.0005

69%

50%

Participants Testing Morning Glucose

0%
Baseline Graduation |

Fig. 3. Proportion of participants performing glucose self-testing
at baseline and at graduation.

system.”” Our program had several distinct characteristics.
First, in addition to targeting and improving depressive
symptoms, our program targeted and improved anxiety and
stress, as well as participants’ individual diabetes self-care
goals. Second, our program utilized a national network of
trained and supervised LCSW therapists, in contrast to site-
specific nurses or counselors. Third, our program systemati-
cally identified and engaged diabetes patients during a
teachable moment such as a recent hospitalization, which may
promote behavior change.”® Fourth, our program enrolled
participants from a larger, diverse, nationally drawn sample.

Participants experienced an increase in glucose self-
monitoring frequency, with almost three of four testing
their morning glucose levels at the time of program comple-
tion. Prior data to demonstrate the impact a psychologi-
cal telehealth intervention has on diabetes self-management
behaviors are sparse. However, proof of concept for tele-
interventions to increase frequency of glucose self-monitoring
and improve glycemic control has been demonstrated through
educational and clinically focused interventions.?*>° In ad-
dition, psychotherapy interventions for diabetes patients, not
delivered through telehealth, have been shown to be effective
to improve glucose self-monitoring frequency.'* The results
provide new evidence that a behavioral health intervention
specifically designed for tele-delivery can be associated with
improved diabetes self-management.

Strengths of this study include the evaluation of behavioral
health and clinical outcomes among participants in an
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evidence-based diabetes behavioral telehealth program.
Consistent with prior research, our results linked depressive
symptoms and glucose levels at program completion, sup-
porting external validity of the clinical data.’*® An addi-
tional strength is the national sampling of participants, which
(1) allowed us to evaluate associations between diverse par-
ticipant characteristics and observed changes in DASS scores
and glucose levels and (2) illustrates the potential for gener-
alizability and widespread dissemination.

This research has limitations. The nonrandomized single-
arm design limits causal inferences linking the program to
outcomes. The study includes program completers and results
may not be generalizable to participants who did not complete
the program. Glucose measures were documented based on
self-reported data, which may be subject to bias.

In conclusion, this study demonstrated the feasibility and
potential impact of an evidence-based tele-behavioral health
program to improve mental health and self-management
among persons with diabetes. Depression, anxiety, and stress
symptoms, and mean glucose levels decreased among pro-
gram graduates, while frequency of glucose self-testing in-
creased. Future aims include reassessment of participant
outcomes over the longer term to determine persistence of
improvements gained over the course of the program period.
The high national prevalence of diabetes and associated co-
morbid depressive symptoms indicate a need for diabetes-
focused behavioral health programs that could possibly be
filled by a national, scalable, behavioral telehealth program.
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PREVALENCE AND CHANGE IN LONELINESS AMONG OLDER U.S.
ADULTS ENGAGED IN TELEBEHAVIORAL HEALTHCARE

Nicole Kashine, MPHI, Reena Pande, MD, MSc'!, Heidi Greenberger, PhD,
MPH'

'AbleTo Behavioral Health, New York, NY

Background: Loneliness affects one in four adults aged 70 and older and is asso-
ciated with adverse mental and physical health outcomes.

Purpose: We aimed to describe the prevalence and correlates of loneliness, as well
as changes in loneliness, among older adults with medical comorbidities engaged
in telebehavioral healthcare.

Methods: This retrospective cohort study evaluated de-identified clinical data
from 425 participants consecutively enrolled in a standardized, evidence-based
8 week behavioral therapy program delivered over telephone or secure video.
Sociodemographic and clinical characteristics including loneliness level (6-item
DeJong Gierveld Loneliness Scale), self-rated health, and psychological symptom
severity (Depression Anxiety Stress Scales 21) were assessed at baseline by a li-
censed therapist. Participants with complete loneliness data at baseline (N=405
[95%]) were included in the analytic sample (72% female, 22% non-white race/
ethnicity, mean age 76.0 + 8.0 years). Chi-square statistics were used to assess for
associations between baseline characteristics and loneliness. Change in loneliness
was evaluated by paired t-tests and linear regression models.

Results: Approximately 61% of participants were lonely at baseline (44.4% mod-
erately lonely, 17.0% severely lonely). Odds of being lonely were higher among
participants with elevated DASS-21 scores (OR=2.5; 95%=1.6-3.7). Severe lone-
liness was more common among those who rated their health as fair or poor
(vs. good, very good, excellent; OR=2.3; 95% CI=1.4-4.0). Among participants
lonely at baseline, mean within-person loneliness score was 35% lower at 8 weeks
(p<.0001). Percent change in loneliness score was correlated with percent change
in DASS-21 depression score during the same timeframe (r=.43; p<.0001). In the
fully adjusted linear regression model, change in loneliness was non differential
by age group, sex, or race/ethnic group (p >.05).

Conclusion: Loneliness was prevalent among older adults enrolled in a virtual
behavioral therapy program. Loneliness levels were reduced after 8 weeks of
therapy and associated with reductions in psychiatric symptom severity.

CORRESPONDING AUTHOR: Nicole Kashine, MPH, AbleTo Behavioral
Health, New York, NY; nicole.kashine@ableto.com
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Abstract

Background: Virtual cognitive behavioral therapy (i.e., delivered by telephone or video) increases access to mental health
treatment, but few studies describe the impact of virtual therapy on medication adherence among individuals with diabetes. We
aimed to evaluate changes in medication adherence among adults with diabetes and common behavioral health issues such as

depression or anxiety participating in a nationally available 8-week treatment program (AbleTo).

Methods: This retrospective cohort study included 524 participants consecutively enrolled between 1/1/2017-12/31/2017 of
which 369 had complete adherence data for inclusion in the analytic sample (59% female, 43%non-white race/ethnicity, mean
age 54+10 years). Prescription medications were documented at baseline

(week 1); polypharmacy was defined as >5 medication types. Adherence was measured at weeks 1 and 8 using the standardized
question, “Did you miss any doses this week?"; non-adherence was defined as missing any doses. Associations between
adherence and participant characteristics (medication count, sex, race/ethnicity, age) were assessed using logistic regression.

Change in medication adherence from weeks 1 to 8 was evaluated by McNemar's test for paired nominal data.

Results: Baseline medication adherence was 86%. Adherence was lower among participants with polypharmacy (82% vs. 91%;
p=.02), but did not differ by sex, race/ethnicity (white vs. non-white) or age group (>55 vs. <55 years). Non-adherence significantly
improved from 14% to 8% at week 8 (-42%; p=.005). Improvements were observed in all subgroups and were statistically

significant among participants with polypharmacy, females, and non-whites (p<.05).

Conclusion: Medication adherence was improved among participants in an 8-week virtual behavioral therapy program

supporting the positive clinical impact of novel care delivery models for adults with diabetes and behavioral health conditions.

Disclosure H.M. Greenberger: Employee; Self; AbleTo. E. Andreopoulos: None. S.A. Bell: None. R.L. Pande: Employee; Self; AbleTo,
Inc. Stock/Shareholder; Self; AbleTo, Inc.
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Improved Heart Failure Self-Care In A Medicare Population Receiving Virtual
AbleTo Behavioral Therapy: A Health Plan-Provider Collaboration
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ABSTRACT RESU LTS / Figure 3: Self-Care of Heart Failure Index (SCHFI)! Maintenance Behaviors \

Observed Among Humana-AbleTo Program Participants

" Week 1
™ Week 8

Introduction: Behavioral health challenges are associated with suboptimal self-care and adverse clinical Table 1: Characteristics of Consecutive Humana-AbleTo Program Graduates (N=194) Use a system to help remember medicines?
outcomes in heart failure (HF). Cognitive behavioral therapy addressing these challenges improves
depression symptoms and HF self-care, but stigma and access to care issues contribute to low

Ask for low salt items when eating out?

treatment rates. Virtual delivery of behavioral therapy overcomes these barriers, but few studies have Age, mean (£ SD) 69.7 (£ 8.8) Heart Failure Stage, n (%) Forget to take one of your medications?
evaluated HF outcomes among virtual care recipients. Stage B 154 (72.2)
Hypothesis: HF self-care and depression symptoms will improve among participants in a virtually Stage C 40 (27.8) Exercise for 30 minutes?
delivered behavioral therapy program. ‘ m) Self-Rated Health, n (?6)
Methods: This retrospective study analyzed clinical data from individuals with a Humana Medicare Female 123 (63.4) Fair/Poor 139 (71.6) Eata low salt diet? | o s
Advantage health plan with Stage B or C HF who participated in a chronic condition-focused Male 71(36.6) Good/Very 55 (28.4)
behavioral therapy program (AbleTo) in 2018 (N=194; 63% female, 30% non-white, mean age=70 | Good/Excellent - Keep doctor/nurse appointments?
(standard deviation 8.8y), 28% Stage C, 72% Stage B). The program included standardized, evidence- m) Medical History, n (%)
based cognitive behavioral therapy modules tailored to individual goals and was delivered by licensed African 37 (19.1) Chronic Kidney §§ 23 (11.9) Do some physical activity? -
therapists over ~8 weeks via telephone or video. Standardized assessments were conducted at American 0(0.0) Disease 116 (60.1)
baseline and week 8 and included 1) the Self-Care of HF Index (SCHFI) v6 maintenance scale s 117 Dl EEs L) (k) Try to avoid getting sick? |
. 8 " Hispanic 128 (66.0) High Blood 76 (39.4)
(adequate defined as score >70?; 2) Depression Anxiety Stress Scales-21 to as_s‘ess‘depress_lon White 10(5.2) - 15(7.8)
symptoms (above normal >9 points); and 3) assessment of knowledge of physician instructions. Other 8(4.1) High Check your ankles for swelling ? |y
Changes in these metrics were evaluated by paired t-tests. Declined to Cholesterol
Results: At baseline, 28% of participants were not aware of physician instructions, fewer than half Answer Stroke Welgh yoursel? Oy
(41%) had an adequate SCHFI score, and 47% had depression symptoms. At week 8, knowledge of [ Psychological History. n (%)
physician instructions increased to 87% (P<.0001); mean SCHFI score increased from 67.1 to 72.2 Anxiety 60 (31.1) 0%  10% 20% 30% 40% 50% 6€0%  70%  80%  90% 100%
(P<.0001), and proportion with adequate score increased to 57% (P<.01). Mean reduction in depression Depression 101 (52.3) 06 indicates on of . ws. . (AGE)
symptoms was 52.4% (P<.0001) among participants symptomatic at baseline. Magnitude of Panic 17 (8.8) o "
improvements in knowledge, SCHFI, and depression was non-differential by HF stage (P>.05). ) ) )
Conclusion: Significant improvements in HF self-care, depression symptoms, and awareness of Figure 1: Program Participants Had Improved Knowledge of Physician Instructions Figure 4: Mean SCHFI Maintenance and Confidence Scores Observed Among
physician recommendations were observed among patients that received HF-focused virtual behavioral  Week 1 Humana-AbleTo Program Participants
ey * = = Week 8
SR - = Week 1
N
OBJECTIVE : A [ -
2 74
z N o0% o 12 Adequate self-care score
To evaluate the observed changes in knowledge of physician instructions, psychological symptoms and § = 4o% ‘;‘7‘7 7777777777777777777777777777777777777777777777777777777777777777777777
heart failure (HF) self-care behaviors among a cohort of adults with diagnosed HF who participated in E 53 § 68
a virtually-delivered behavioral therapy program. s 66
§ 0% 64
8 Has a set of physician instructions? Has sodium intake monitoring instructions? 62 . .

I v I E I I I DS *P=.0001 for within person change from Week 1 to Week 8; N=183 SCHFI Maintenance Score SCHFI Confidence Score

**P=.0002 for within person change from Week 1 to Week 8; N=186
* P <.01 for within person change in SCHFI Maintenance score from Week 1 to Week 8; N=183

Study Design: A retrospective cohort analysis. Figure 2: Changes in Depression, Anxiety, and Stress Symptoms Over 8 Weeks Among P < 001 for within person change in SCHFI Confidence score from Week 1 to Week 8; N=184
Study Population: The study population comprised of a consecutive sample of adults with Stage B Humana-AbleTo Program Participants
or Stage C HF enrolled in Humana Medicare Advantage health plan in 2018, who completed the  Week 0
intewgntion (N=194). 9 : P = Week 8 CONCLUSION
Intervention: The AbleTo program consisted of an initial assessment followed by fifteen 25
standardized, evidence-based cognitive behavioral therapy and coaching sessions, delivered by Medicare Advantage patients with stage B or stage C HF had improved knowledge of
IiFensed thgrapists and _behavioral coache§ ,_respe'ctively, QL= weelfs Niajsectic teleph_o neor. % 20 physician instructions, reduced psychological symptoms, and improved HF self-care
wde«t). IS: ss;:)hn : ch,:.e t_allored dto ezc_:h parltflmpants needts gadigealedvithEldtallioet=lonippioving E 15 -47.8% behaviors after participation in an 8 week virtually delivered cognitive behavioral therapy
g::aaColf:cﬁor:'?St;zgggdiir;d caas;elz;:rrs'nZn;? :v';?gi?:gu.cted at baseline and Week 8 and included E' e e E;?"ga:zg:a'll'?ﬁes;data sp%tlight o l?etween A R CIE O T
b A " A <10 py provider to provide access to evidence-based care, resulting in an
1) assessment of knowledge of physician instructions; 2) Depression Anxiety Stress Scales-21 < I observed positive impact on HF outcomes.
8
=

(DASS-21) to assess depression symptoms (above normal >9 points), anxiety symptoms (above 5 l .

normal >7 points), and stress symptoms (above normal >14 points); and 3) the Self-Care of HF

Index (SCHFI) v6 maintenance scale and confidence scale (adequate defined as score > 70). 0 REFERENCE
Data Analysis: Descriptive statistics were used to evaluate participant socio-demographic and \ Depression [n=92] Anxiety [n=111] Stress [n=61] j

clinical characteristics. Changes in knowledge, psychometrics, and HF self-care were evaluated 1. Riegel B, Lee CS, Dickson WV, Carlson B. An Update on the Self-Care of Heart Failure Index. J
using chi-squared statistics, paired t-tests, and Wilcoxon ranked sum test. - Cadiovasc Nurs. 2009:2 4(6): 485497 ) )
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Self-Rated Health Significantly Improves among
AbleTo Program Participants

In general, would you say your health is excellent, very
good, good, fair, or poor?

50%

40%

30%

20%

Percent of Program Participants

Data from a consecutive sample of AbleTo Therapy
360 Program graduates 1/1/21-9/30/21 inclusive
(N=17,543); n=112 cohort members (<1%) excluded
from analysis due to missing data.
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Abstract

Background: Digital solutions, such asweb-based and mobile interventions, have the potential to streamline pathwaysto mental
health services and improve access to mental health care. Although a growing number of randomized trials have established the
efficacy of digital interventions for common mental health problems, less is known about the real-world impact of these tools.
AbleTo Digital+, acommercially available mental health app for depression and anxiety, offers a unique opportunity to understand
the clinical impact of such tools delivered in areal-world context.

Objective: The primary aim of this study is to examine the magnitude of change in depression and anxiety symptoms among
individuals who used AbleTo Digital+ programs. The secondary aim is to evaluate Digital+ module completion, including the
use of 1:1 coaching.

Methods: In this retrospective cohort study, we analyzed previously collected and permanently deidentified data from a
consecutive cohort of 1896 adults who initiated using one of the three Digital+ eight-module programs (depression, generalized
anxiety, or social anxiety) between January 1 and June 30, 2020. Depression, generalized anxiety, and social anxiety symptoms
were assessed within each program using the Patient Health Questionnaire-9, the Generalized Anxiety Disorder-7, and the Social
Phobia Inventory, respectively. Linear mixed effects models were built to assess the association between module completion and
symptom change among userswho compl eted at | east four modules and had at |east mild baseline symptom elevations, controlling
for age, gender, and baseline symptom severity. Digital+ use, including module completion, 1:1 coaching calls, and in-app coach
messaging, was also evaluated.

Results: Significant effects were observed among depression (Cohen d=1.5), generalized anxiety (Cohen d=1.2), and social
anxiety (Cohen d=1.0) program participants who completed at least four modules and had mild baseline elevations (n=470).
Associations between module completion and change in depression (f=-1.2; P<.001), generalized anxiety (B=-1.1; P<.001),
and socia anxiety (=—2.4; P<.001) symptom scores retained significance with covariate adjustment. Participants completed an
average of 2.6 (SD 2.7) modules. The average total length of app use was 52.2 (SD 83.5) days. Approximately two-thirds of the
users engaged in at least 1 coaching call (66.82%, 1267/1896) or in-app text messaging (66.09%, 1253/1896). Participants who
completed at least four modules participated in significantly more coaching calls per module (mean 1.1, SD 0.7) than users who
completed fewer than four modules (mean 1.0, SD 1.2; t;45,=—2.1; P=.03).

Conclusions: This study demonstrated that AbleTo Digital+ users experienced significant reductionsin depression, generalized
anxiety, and socia anxiety symptoms throughout the program.

(IMIR Form Res 2021;5(9):e27570) doi: 10.2196/27570

KEYWORDS
digital mental health; mHealth; iCBT; coaching; depression; generalized anxiety; social anxiety; mobile phone
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Introduction

Background

Effective mental health interventions exist for depression and
anxiety [1,2], yet more than 50% of people in need of these
services do not receive them [3]. A number of systemic- and
individual-level barriers lead to these service gaps, including
mental health workforce shortages, stigma, and financia barriers
[4,5]. In addition, even when individuals are able to access
traditional face-to-face services, thelag between symptom onset
and treatment initiation is, on average, 11 years [6,7]. As the
rates of anxiety and depression continueto increase [ 8], hastened
in part by the current COVID-19 pandemic [9,10], access gaps
are likely to worsen in an aready strained, fragmented, and
underresourced mental health care system [11]. These gapsin
service have large societal, familial, and individua costs [12].
For example, in the United States, the estimated annual
economic burden of depression aloneisUS$210 billion [13,14].

Digital solutions, including web-based and mobile behavioral
health care interventions, have great potentia to streamline
pathwaysto mental health servicesand improve accessto quality
mental health care[15]. Stand-alone and adjunctive digital tools
can provide timely mental health support that fits individuals
daily livesfrom the comfort of their own homes. Assuch, these
interventions have the potential to mitigate some of the most
common barriersto mental health care, including transportation,
time constraints, and stigma. In addition, digital interventions
offer a cost-effective and scalable aternative to traditional
treatment modalities.

A growing body of research supports the efficacy of digital
interventions (ie, mobile interventions and web-based
interventions), particularly for common mental health problems
such as depression and anxiety [15-19]. Indeed, between 2009
and 2015, the National Institute of Mental Health awarded 404
grants to technol ogy-enabled interventions, and more than 100
randomized trial s have been conducted [20]. However, questions
remain about the effectiveness of these tools, particularly in
real-world settings [21], and their reach is often limited. Few
mental health apps devel oped in the context of university-based
research are being widely used, limiting their potential [22,23].

On the other hand, more than 10,000 commercially devel oped
mobile apps focused on mental health are now widely available
and easily accessible [24]. However, the vast mgjority of these
tools lack rigorous testing or evaluation. A systematic review
suggeststhat asfew as 3% of the commercially available mobile
mental health apps have any peer-reviewed evidence [25], and
the apps most commonly downloaded and used contain minimal
evidence-based content [23]. For example, Wasil et a [23]
examined the proportion of evidence-based content based on
monthly use data of common apps. They found that common
treatment elements, such as exposure, reached only 2% of users.
As a result, numerous efforts have been made to evaluate
commercialy available apps and create app repositories with
standard reporting, and at least 45 frameworks have been
devel oped to assist consumersin identifying the most effective
and appropriate apps [24-26]. However, these efforts have fallen
short. To date, personal searches on commercial app stores

https://formative.jmir.org/2021/9/e27570
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remain the most common method for finding mental health apps
[27], and consumers are looking for new approaches to find
these tools [28].

Partnering with health plans and employersto help disseminate
these tools has the potentia to help guide consumers to
evidence-based appsthat have the greatest potential for impact.
There have been calls for health plans to incorporate digital
solutions into their behavioral health resources and help their
members navigate and discover apps that best meet their needs
[29]. Thisapproach may improve behavioral health care use by
directing usersto additional mental health services. In addition,
employers are uniquely situated to link their employees to
behavioral health resources. Adults in the United States spend
most of their time at work, and mental health problems are often
costly to employers because of lost workdays and decreased
productivity. Preliminary research suggests a US $2-$4 return
on investment for every dollar that employers spend on mental
health resources[30]. However, littleisknown about the effects
of these approaches.

Objectives

There is a need to better understand the impact of digital
interventions disseminated to real-world users in these new
ways. AbleTo's Digita+ program (AbleTo Digital+ has
previously been reported on as Joyable [31]. Joyable, Inc, was
acquired by AbleTo, Inc, in March 2019) provides a unique
opportunity to understand the impact of such tools. Digital+ is
aweb- and mobile-based platform with personalized coaching
for anxiety and depression made available to users through
health plans and employer partners. Users are directed to one
of three different programs based on their symptom presentation
and goals. All Digital+ programs are based on cognitive
behavioral principles and include psychoeducation, brief
activities (<10 minute), weekly symptom tracking, and 1:1
coaching via phone and in-app messaging. Programs include
(1) depression, an eight-modul e program focused on behavioral
activation; (2) generalized anxiety, an eight-module program
focused on worry exposures and distresstolerance; and (3) social
anxiety, an elght-modul e program focused on exposureto feared
social situations[31]. A critical next step isto better understand
theimpact of thistool on real-world users. The primary objective
of this study is to examine the magnitude of changes in
depression and anxiety symptoms among individual swho used
the Digital+ programs. The secondary aimisto evaluate Digital +
use across the eight modules of each program and the use of
1:1 coaching.

Methods

Participants

In this retrospective cohort study, we analyzed previously
collected and permanently deidentified datafrom a consecutive
cohort of 1896 adults enrolled in an AbleTo Digital+ program
between January 1 and June 30, 2020. Participants were aged
>18 yearsand were required to have accessto their own devices.
Participants were excluded if they reported active suicidal
ideation or psychosis. All study procedures were submitted to
the Sterling institutional review board, Atlanta, Georgia, United
States, and deemed exempt.
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Procedure

AbleTo, a technology-enabled virtual behavioral health care
organi zation, partnerswith employers and health plansto make
Digital+ accessible to employees and covered membersin their
networks. Employees and covered members are made aware of
Digital+ through marketing campaigns and employer
communications that explain the potential benefits of engaging
in evidence-based, time-bound digital programs. A variety of
engagement strategies were used to make individuals aware of
the program and facilitate enrolIment. These methodsincluded
divulging information about Digital+ on an employer’s benefits
webpage, via posters, flyers, and table tents in office settings,
and through email and text campaigns. Interested participants
were then directed to access Digital+ via the web or a mobile
app to complete a brief survey (approximately 2 minutes) to
determine program appropriateness and create an account.

Description and Structure of the Program

During enrollment, users completed a series of questions
designed to assess their appropriateness for Digital+ and
generateinitial program recommendations. Screening questions
to assess participant goals and primary presenting problems
were used to determine which of Digital+' sthree programs—(1)
depression, (2) generalized anxiety, or (3) socia anxiety—would
best fit the users’ needs. Users had the opportunity to review
the recommendation and select a different program if they felt
that it was not the correct fit. Users then completed one of three
standard assessments to establish baseline symptom severity
and screening questions about suicidality and psychosisdesigned
to assess safety and risk. Users were also asked to report any
current or prior history of common, high-risk, comorbid
psychiatric challenges (ie, substance use, eating disorders,
bipolar disorder, and posttraumatic stress disorder) to further
evaluate the clinical complexity.

https://formative.jmir.org/2021/9/e27570
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Those deemed inappropriate for Digital+ (eg, active suicidal
ideation and psychosis) were routed to various resources
depending on their employer or health plan. These resources
included, but were not limited to, the National Suicide Hotline,
aDigital+ in-network provider matching service, or linkage to
their health plan to assist in connecting individual swith ahigher
level of care. In addition, for some partners, individuals were
offered the opportunity to enroll in a purely self-guided,
five-module skills-based program if they did not wish to engage
with a coach or in any of the primary Digital+ programs.
Individuals who endorsed active suicidal ideation or psychosis
and thosein the five-modul e skills-based program were excluded
from thisanalysis.

Digital+ programs included eight content modules, a 1:1
coaching option, and mood and symptom assessment. All
psychoeducational materials and activities were based on core
components of cognitive behavioral therapy (CBT), including
cognitive restructuring, gradual exposure, and behavioral
activation. Each module consisted of 4 to 6, approximately
10-minute activities, including deep breathing, progressive
muscle relaxation, cognitive restructuring, and behavioral
activation. The activities were organized to help users learn
about CBT, depression, or anxiety; develop skills to challenge
maladaptive thoughts; and practice newly acquired skills in
real-life settings. Each module was designed to be completed
within approximately 1 week, but users were not required to
complete them in that amount of time. New activities become
available once the previous activity is completed. Once the
content was made available to users, they were able to revisit
previous modules and activities and complete them as many
times as desired. At the end of each module, users completed
a standard assessment (refer to the Measures section for more
information) before proceeding to a new module. Users were
presented with feedback on their scores, and these scores were
accessibleto their coaches (see Table 1 for adescription of the
content of each program).
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Table 1. Description of AbleTo Digital+ programs.
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Module Programs
Depression Generalized anxiety Socia anxiety
Number of  Content Number of  Content Number of  Content
Activities Activities Activities

1 6 o  Psychoeducation about 6 «  Psychoeducation about 4 «  Psychoeducation about

depression stress and anxiety social anxiety

«  Introduction to distress « Introduction to distress « Introduction to distress
tolerance skills (eg, deep tolerance skills (eg, deep tolerance (eg, deep
breathing) breathing) breathing)

2 4 e Introductionto behav- 5 « Introductionto automat- 4 «  Introduction to automat-
ioral activation and ic thoughts and cognitive ic thoughtsand cognitive
planning for first activity distortions distortions

3 4 o Introductionto automat- 4 o  Psychoeducation about 5 «  Psychoeducation about
ic thoughts and cognitive avoidance and exposure avoidance and exposure
distortions o  Completion and review o  Completion and review

of first exposure activity of first exposure activity

4 3 e Introductiontovalues- 5 «  Practicing cognitive 4 «  Creating afear hierarchy
based behavioral activa- skills, planning, and and planning and com-
tion, planning and com- completing aworry- pleting an exposure activ-
pletion of an activation based exposure ity
exercise

5 4 « Planand complete an 5 « Planand complete an 4 « Pick anew exposure
additional values-based additional exposure and from the fear hierarchy,
activation mindful ness activity plan, and complete the

exposure.

6 4 « Planand complete an 5 « Planand complete an 4 « Pick anew exposure
additional values-based additional worry-based from the fear hierarchy,
activation exposure plan, and complete the

exposure

7 4 « Planand complete an 5 « Planand complete an 4 « Pick anew exposure
additional values-based additional exposure and from the fear hierarchy,
activation mindful ness activity plan, and complete the

exposure

8 6 « Planand complete an 5 « Planand completefind 4 «  Plan and complete fina
additional final activa- exposure exposure
tion « Introduction to core be- « Introduction to core be-

« Introduction to core be- liefs and preparation for liefs and preparation for
liefs and preparation for maintaining gains maintaining gains
maintaining gains

. persuade, and refer method of crisisintervention. If auser needs
Coaching

All users were assigned a coach during program enrollment.
Coaches are nonlicensed professional s with bachelor's degrees
and relevant work experience, course work, or certification in
coaching. They receive intensive training in the principles of
behavior change, motivational interviewing, Digital+ program
content, and crisis intervention. Coaches are trained to focus
on motivation and engagement by using motivational
interviewing and validating the participants’ experiences with
depression or anxiety. They aso help users understand how
program content and activities align with their individual goals,
reinforce activity completion and skill use, and provide
additional accountability through reminders and encouragement.
Coaches are trained in crisis intervention and use the question,

https://formative.jmir.org/2021/9/e27570

a higher level of care, coaches will refer to external resources
to better meet the user's needs. Coaches receive ongoing
supervision from a motivational interviewing certified trainer
and one-on-one supervision to monitor competence in program
knowledge and client service. A subset of coaching cals is
reviewed to assess adherence to motivational interviewing
protocols and monitor quality.

Users have the option to engage in coaching by scheduling an
initial kickoff call with their coach during program enrollment,
and awelcome messageis sent to all users. Kickoff callsare 30
minutes and are used to orient users to the program, establish
goals, and set expectations. If auser does not schedul e akickoff
call during enrollment, coaches make three attempts to engage
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users. After three attempts with no contact, the proactive reach
out from the coaches is suspended. Users, however, continue
to have access to coaches and can schedule calls or message
coaches throughout the program, regardless of their initial
preference for coaching, and coaches respond within one
business day. Subsequent weekly 15-minute coaching calls are
available to users throughout the eight-module program and
focus on reviewing activities, clarifying goals, and encouraging
ongoing use. Users also have access to in-app text messaging.

M easures

Participant Characteristics

Consistent with the standard program experience, users provided
basic demographic information (ie, age and gender) and
indicated any current or recent serious behavioral health
concerns by selecting al that applied from a list of common
comorbid mental health problems, including substance use,
bipolar disorder, eating disorder, and posttraumatic stress
disorder.

Outcome Measures

Participants in the depression program completed the Patient
Health Questionnaire-9 (PHQ-9) [32] during enrollment and
after completion of each module. The PHQ-9 is a 9-item
self-report measure designed to evaluate the presence of
depressive symptoms during the past two weeks. Items arerated
on a scale ranging from O (not at all) to 3 (nearly every day).
Total scores range from 0 to 27, and cut-off scores for mild,
moderate, moderately severe, and severe depressive symptoms
are5, 10, 15, and 20, respectively.

Participants in the generalized anxiety program completed the
Generalized Anxiety Disorder-7 (GAD-7) scale [33] during
enrollment and after completion of each module. The GAD-7
isa7-item self-report measure of anxiety. Items are rated on a
scale ranging from O (not at all) to 3 (nearly every day). Total
scores range from 0 to 21, and the cut-off scores for mild,
moderate, and severe anxiety symptoms are 5, 10, and 15,
respectively.

Participantsin the social anxiety program completed the Social
Phaobia Inventory (SPIN) [34] during the enrollment and after
completion of each module. The SPIN is a 17-item self-report
guestionnaire that assesses social anxiety symptoms during the
past week. Items are rated on a scale ranging from O (not at all)
to 4 (extremely). Total scoresrangefrom 0to 68, and the cut-off
scores for mild, moderate, severe, and very severe are 20, 31,
41, and 51, respectively [35,36].

Digital+ Use

Patterns of Digital+ activity and module completion were
explored using passive data collected through adigital platform.
These data included whether the modules were started and/or
completed. Time spent using Digital+ was assessed by
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examining the dates of thefirst and last activity use. In addition,
patterns of coaching use were evaluated using the number of
coaching calls completed per module and the number of
incoming messages per module.

Statistical Analysis

Baseline demographic and clinical characteristicswere reported
as frequencies and percentages for categorical variables and
means and SDs for continuous variables. Outcome measures
throughout time were reported as means and SDs. Baseline
characteristics were compared between those who completed
al eight modules and those who discontinued use before
completion using atwo-sample, two-tailed t test for continuous
variables and chi-square tests for categorical variables. Linear
mixed models with a random intercept and slope were
constructed using restricted maximum likelihood estimation
procedures to examine the association between module
completion and depression, anxiety, and social anxiety symptom
change throughout the Digital+ programs.

First, models were estimated separately for each outcome
measure, and the covariance structure that provided the best
model fit was identified. On the basis of model fit indices, the
best-fitting model was carried forward into the covariate models
to examine the associations between baseline participant
characteristics (ie, baseline symptom severity, age, and gender)
and changes in symptom severity throughout time. Participants
with at least mild symptom severity at baseline (ie, PHQ-9 =5,
GAD-7 =5, or SPIN =20) who completed at least four modules
were included in these analyses. Consistent with established
standards for internet-based interventions [37], users who had
completed four modules were included because they were
exposed to al primary program content at this point (ie,
psychoeducation, cognitive restructuring, and practice activities).
In addition, we examined within-subject effect sizes and the
association between modul e compl etion and symptom reduction
using linear mixed models among users who enrolled with at
least mild basdine symptom elevations, regardless of
intervention exposure (n=1694). Digital+ module completion,
completed coaching calls, and incoming and outgoing messages
were reported using frequencies and means. The association
between module completion and baseline scores was assessed
using unadjusted linear regression. Program retention or time
spent using Digital + was defined asthe number of days between
completing the first and last recorded activities. All analyses
were conducted using SAS 9.4.

Results

Participants

A total of 1896 participants were enrolled and initiated the use
of Digital+ between January 1, 2020, and June 30, 2020. The
baseline characteristics of the users are shown in Table 2.
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Table 2. Baseline sample characteristics (N=1896)2.

Variables Total (N=1896) Depression (n=560) Generalized anxiety (n=974) Social anxiety (n=362)
Age (years), mean (SD) 37.4(11.8) 37.1(12.2) 38.2(11.7) 35.9 (11.6)
Gender, n (%)
Female 1196 (63.1) 356 (63.6) 636 (65.4) 204 (56.4)
Male 470 (24.8) 147 (26.3) 231(23.7) 92 (25.4)
Nonbinary 14(0.7) 7(13) 2(0.2) 5(1.4)
Not disclosed 215 (11.3) 50 (8.9) 104 (10.7) 61 (16.9)
Missing 1(0.2) 0(0) 1(0.1) 0(0)
Source, n (%)
Employer 1359 (71.7) 399 (71.3) 667 (68.5) 293 (80.9)
Health plan 537 (28.3) 161 (28.8) 307 (31.5) 69 (19.1)
Patient-reported psychiatric history?, n (%)
Substance use 29(15) 15(2.7) 4(0.49) 10(2.8)
Eating disorder 145 (7.6) 61 (10.9) 56 (5.8) 28(7.7)
Bipolar disorder 83 (4.4) 36 (6.4) 31(3.2) 16 (4.4)
Passive suicidal ideation 95 (5) 44 (7.9) 31(3.2) 20 (5.5)
Posttraumatic stress disorder 117 (6.2) 39(7) 57 (5.9) 21 (5.8)

8 ndividuals could endorse more than one psychiatric difficulty. In total, 17.51% (332/1896) of users reported at least one current or recent psychiatric

challenge.

Of those enrolled, 29.54% (560/1896) enrolled in the depression
program, 51.37% (974/1896) enrolled in the generalized anxiety
program, and 19.09% (362/1896) enrolled in the social anxiety
program. At baseline, 95.2% (533/560) of users met the criteria
for at least mild depression on the PHQ-9 (ie, total score =5).
The criteria for at least mild anxiety on the GAD-7 scale (ie,
total score =5) were met by 90.3% (879/974) of users in the
generalized anxiety program. The criterion for socia anxiety
(ie, total score =220) was met by 77.9% (282/362) of usersin
the social anxiety program.

Users were asked to select any current or recent psychiatric
concerns from alist of common comorbidities during program
enrollment. At least one current or recent psychiatric disorder
was endorsed by 17.51% (332/1896) of users. Users who
endorsed at least one recent or current psychiatric concern had
significantly higher baseline PHQ-9 (14.8 vs 11.8; P<.001),
GAD-7(14.2vs11.0; P<.001), and SPIN (35.7 vs 30.0; P=.002)
scores than users who did not endorse any recent or current
psychiatric concerns.

Clinical Outcomes

Descriptive statistics for the outcome measures throughout time
are summarized in Table 3 for all the users.

https://formative.jmir.org/2021/9/e27570

Among userswho completed at |east half of the program content
and had mild baseline symptom elevations (n=470), there were
significant reductions in PHQ-9, GAD-7, and SPIN scores.
These reductions corresponded to large within-group effect
sizes across all three programs among those who completed at
least four modules. The effect sizesfor depression, generalized
anxiety, and social anxiety symptoms were 1.5, 1.2, and 1.5,
respectively. Similarly, the within-group effect sizes among
those participants who completed all eight modules were large
across all three programs. The effect sizes for depression,
generalized anxiety, and socia anxiety symptomswere 1.7, 1.7,
and 1.4, respectively.

Of those who completed at |east four modulesin the depression
program and had at least moderate depressive symptoms at
baseline (PHQ-9 =10; mean 15.0, SD 3.6), 75.7% (87/115) of
participants met the criteriafor treatment response (PHQ-9 <10;
mean 6.6, SD 4.8). In addition, 73.9% (122/165) of participants
inthe generalized anxiety program who completed four modules
and had at least moderate symptoms (GAD-7 =10) at baseline
(mean 15.0, SD 3.1) met the criteriafor response (GAD-7 <10)
at their last assessment (mean 7.0, SD 4.6). For the social anxiety
program, among userswho completed at least four modules and
had SPIN scores of 20 and higher at baseline (mean 37.0, SD
11.0), 42% (31/74) of participants achieved a response
(SPIN<20) by their last assessment (mean 24.9, SD 14.5).
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Table 3. Symptom severity by module completed (N=1896).
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QOutcome Modulel Module2 Module3 Module4 Module5 Module6 Module7 Module8 Userswhocom- Userswhocom-
(N=1896) (n=976) (n=700) (n=525) (n=430) (n=343) (n=305) (n=267) pleted=>4mod- pletedal 8
ules modules
Effect P Effect P
size va- size val-
(Cohen ue (Cohen ue
d) d)
Depression,n 560 (29.5) 273 230 181 157(28) 135 119 102 N/A2 N/A  N/A N/A
(%) (48.8) (41.2) (32.4) (24.1) (21.3) (18.2)
PHQ-9b, mean 125(5.6) 99(53) 84(49 7.20(48) 63(49 55(47) 50(50)0 48(48 15 <001 1.7 <001
(SD)
PHQ-9>4,n 533(95.2) 231 177(77) 122 94 (58.9) 64(47.4) 49(41.2) 33(32.3) N/A N/A  N/A N/A
(%) (84.6) (67.4)
PHQ-9>9,n 368(65.7) 130 77(335) 46(254) 29(185) 22(16.3) 18(15.1) 13(12.8) N/A N/A  N/A N/A
(%) (47.6)
Generalized 974 (51.4) 500 342 248 206 159 136 (14) 126 N/A N/A  N/A N/A
anxiety, n (%) (51.3) (35.1) (25.5) (21.2) (16.3) (12.9
GAD-7°, 11.4(5.2) 10.13 814(42) 74(43) 687(43) 659(45 51(3.8 47(36) 12 <001 1.7 <001
mean (SD) (4.9
GAD-7>4,n 879(90.3) 432 270(79) 180 141 101 76 (52.8) 61(48.4) NI/A N/A  N/A N/A
(%) (86.4) (72.6) (68.5) (63.5)
GAD-7>9,n 589 (60.5) 262 116 67(27) 44(21.4) 32(201) 16(11.1) 13(103) NI/A N/A  N/A N/A
(%) (52.4) (33.9)
Socid anxiety, 362(19.1) 203 128 96 (26.5) 67(185) 51(14.1) 40(11.1) 39(10.8) N/A N/A  N/A N/A
n (%) (56.1) (35.3)
SPl Nd, mean 31.1(138) 312 26.1 24.8 215 189 16.7 14.7 1.0 <001 1.7 <001
(SD) (13.9) (14.9) (14.3) (13.4) (11.8) (11.8) (11.6)
SPIN >19,n  282(77.9) 155 77(60.2) 58(60.4) 34(50.8) 22(43.1) 15(37.5) 11(28.2) NI/A N/A  N/A N/A
(%) (76.4)

8N/A: not applicable.

PPHQ-9: Patient Health Questionnaire-9.
CGAD-7: Generalized Anxiety Disorder-7.
dSPIN: Social Phobial nventory.

Model-implied estimates for PHQ-9, GAD-7, and SPIN scores
by program module are presented in Figure 1. In the linear
mixed model to evaluate associations between depression
program module completion and symptom reduction among
userswith at least mild baseline symptom severity (PHQ-9 =5)
and exposureto at |east four modules (n=169), significant fixed
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effects of module completion (F,47,=319.4; P<.001) and
baseline PHQ-9 scores (Fj164.=454.9; P<.001) but not age
(F1164=1.2; P=.19) or gender (F,14,=0.82; P=.44) were observed.
Therewas a so significant variability around the mean intercept
(P=.001) and slope (P<.001) and significant residual variance
(P<.001).
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Figure 1. Estimated mean outcome scores by module for users who completed at least four modules. (A) depression program; (B) generaized anxiety
program; and (C) social anxiety program. GAD-7: Generalized Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9; SPIN: Social Phobia

Inventory.

(c)

Similarly, therewere significant fixed effects of anxiety program
module completion (Fy; »53=332.5; P<.001) and baseline GAD-7
scores (F195,=492.2; P<.001) but not age (F;5,=0.17; P=.68)
or gender (F,,,,=0.40; P=.67) on changesin symptom severity
throughout time among users who had at least mild baseline
generalized anxiety disorder symptoms (GAD-7 >5) and
completed at least four modules of content (n=227). There was
also significant variability around the mean intercept (P=.02)
and slope (P<.001) and significant residual variance (P<.001).

Inthelinear mixed effects model among social anxiety program
users with elevated baseline symptoms (SPIN >20) exposed to
four or more digital modules (n=74), there were significant
fixed effects of module completion (F;35=114.9; P<.001),
baseline SPIN scores (F15=326.3; P<.001), and age (F159=9.2;
P=.004), but not gender (Fye=1.3; P=.27). There was also
significant variability around the mean intercept (P=.02) and
dope (P<.001), and there remained significant residual variance
(P<.001).

To understand the impact of the intervention as delivered, we
examined primary outcomesamong all userswho enrolled with
at least mild baseline symptom elevations, regardless of
intervention exposure (n=1694). The within-person effect sizes

https://formative.jmir.org/2021/9/e27570

were 0.58, 0.50, and 0.44 for depression, generalized anxiety,
and social anxiety symptom scores, respectively. There was a
significant association between the number of modules
completed and symptom reduction on the PHQ-9 (P<.001),
GAD-7 (P<.001), and SPIN (P<.001) scores. Across all three
programs, higher baseline symptom severity was significantly
associated with dower symptom reduction (P<.001). There
were no significant relationships among age, gender, and
symptom reduction.

Digital+ Use

Of those who enrolled, 27.9% (529/1896) completed at |east
half of the program content (ie, four modules), and 13.08%
(248/1896) completed all eight modules in their respective
programs. Among users who completed all eight modules in
one program and those who did not, there were no significant
differences in mean age (38.5 vs 37.3 years; P=.13), gender
(26.21% female (313/1196) vs 24.59% (116/470) male; P=.14),
or mean baseline scores on the GAD-7 (12.1 vs 11.3; P=.14)
or SPIN (30.1vs 31.2; P=.66). However, there were significant
differences in basdine PHQ-9 scores (P=.01) between
individualswho completed all program content (mean 11.2, SD
5.1) and those who discontinued (mean 12.8, SD 5.7).
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Digital+ users completed 2.6 (SD 2.7) modules on average.
Participants in the depression program (mean 2.9, SD 3.0)
completed significantly (F,=4.2; P=.01) more modules than
those in the generalized (mean 2.5, SD 2.7) and social anxiety
(mean 2.5, SD 2.4) programs. On average, the length of time
from first to last activity was 52.2 (SD 83.5) days, and of the
1896 participants who initiated the use of Digital+, 45.09%
(855/1896) were retained at 30 days and 26.85% (509/1896)
were retained at 60 days.

Higher basdline depressive symptomatology was associated
with fewer modules completed (B=-.1; P=.02). However, higher
baseline generalized anxiety symptomatology was associated
with more modules completed (=.1; P=.01). Gender was also
significantly associated with the number of modul es completed
(F5=4.3; P=.01), withwomen completing 2.7 modules (SD 2.7)
and men compl eting 2.6 modules (SD 2.7) on average. However,
there was no significant relationship between the number of
modul es completed and baseline SPIN scores, age, or endorsing
at least one recent or current psychiatric concern.

Coaching

Overall, 66.82% (1267/1896) of participantsengaged in at least
one coaching call. On average, users scheduled 3.8 (SD 4.4)
cals and completed 3.1 (SD 4.2) calls throughout their
programs. Those who completed at least four modules (mean
1.1, SD 0.7) completed significantly more calls per modulethan
those who completed fewer than four modules (mean 1.0, SD
1.2; ty49;=—2.1; P=.03). In addition, users who completed at
least one coaching call (mean 3.4, SD 2.8) completed
significantly more modules than users who never engaged in
coaching calls (mean 1.0, SD 1.5; t;g¢,=—20.3; P<.001).

Therewasasignificant relationship between age and the number
of callscompleted, such that older participants completed more
calls than younger participants (f=.02; P=.01). In addition,
baseline depression (=-.1; P=.03) and generalized anxiety
(B=.1; P=.01) symptom severity scores were associated with
the number of callscompleted. In the depression program, users
with higher baseline levels of depressive symptomatology
completed fewer calls than those with lower baseline
symptomatology. In contrast, in the generalized anxiety
program, userswith higher baselinelevels of anxiety symptoms
completed more calls than those with lower baseline symptom
severity. There were no significant associations among program
(P=.21), gender (P=.16), or current or recent psychiatric
difficulties (P=.89); baseline social anxiety symptom severity
(P=.92); and the number of calls completed.

In-app messaging was used by most participants, with 66.09%
(1253/1896) of users sending at least one in-app coach text
message and an average of 4.5 (SD 11.1) messages sent to
coaches. Users who completed fewer than four modules sent
approximately one message to every seven messages coaches
sent, whereas users who completed at least four modules sent
approximately one message to every four messages from
coaches (14.28% vs 25.75%; P<.001). Therewere no significant
associations between program (P=.13), gender (P=.51), basdline
depression (P=.68), or socia anxiety (P=.76) symptom severity
and the number of messages sent to coaches. However, there
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was a significant relationship between baseline generalized
anxiety symptom severity and the number of messages users
sent to coaches, such that higher baseline anxiety was associated
with more sent messages ($=.2; P<.001). Age was aso
significantly related to the number of messages sent, such that
older users sent coaches significantly fewer messages than
younger users (f=-0.1; P=.03). Findly, there was also a
significant relationship between user-endorsed recent or current
psychiatric concerns and the number of incoming messages
from users (F,=4.24; P=.04), such that those who endorsed at
least one concurrent psychiatric challenge sent coaches
significantly more messages (mean 5.6, SD 10.4) than those
who did not report any recent or current psychiatric concerns
(mean 4.2, SD 11.3).

Discussion

Principal Findings

This study adds to a small yet growing body of literature
examining the magnitude of symptom reduction among users
of commercially available digital mental health apps in a
real-world context. Overall, Digital+ programs demonstrated
significant reductions in depressive, generalized anxiety, and
social anxiety symptoms throughout the program. The
magnitude of these effects appeared to grow as more modules
were compl eted; however, users who completed at least half of
the program content also experienced significant and large
reductions in symptomatology. These improvements were
largely consistent across participant characteristics (ie, age and
gender). In all three programs, those with more severe baseline
symptomatol ogy experienced smaller symptom reductionsthan
those with lower baseline symptom severity. Of the 1896
AbleTo Digital+ users who initiated use between January 1,
2020, and June 30, 2020, 27.90% (529/1896) completed half
of the program content, and 13.08% (248/1896) completed all
the program content, with a 30-day retention rate of 45.09%
(855/1896). Compl etion rateswere consi stent across age, gende,
and baseline generalized and social anxiety symptom severity.
Users with more severe baseline depressive symptomatol ogy
compl eted fewer modul es than those with lower baseline scores.
Almost all Digital+ usersendorsed interest in 1:1 coaching, and
approximately two-thirds of users engaged in at least one
coaching call (66.2%, 1267/1896) and/or in-app text messaging
(66.09%, 1253/1896). Users who completed at least four
modules completed significantly more coaching calls per module
than users who completed fewer than four modules.

Comparison With Previous Work

Regarding clinical outcomes, the magnitude of symptom
reduction among participants in Digital+ programs was
comparable with or larger than those seen in the broader
literature for internet-based CBT [38-40] and similar digital
products for anxiety and depression [41,42]. For example, a
recent meta-analysis suggests that in randomized trials,
smartphone apps had moderate positive effects on depression
[18] and anxiety symptomatology [17]. Also consistent with
broader literature, these findings suggest comparabl e outcomes
across severa key demographic variables, including age and
gender. Thus, this study adds to the growing body of literature
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supporting the efficacy of these interventions for abroad range
of users[18]. Notably, the magnitude of symptom improvement
is similar to effect sizes seen in studies of face-to-face CBT
[43,44], dthough it isimportant to note that individual sengaging
in Digital+ may differ from those presenting to face-to-face
treatment.

AbleTo Digital+'s completion rate was comparable with or
higher than that reported in a previous meta-analysis of similar
digital interventions (ie, 0.5%-28.6%) [45], and the 45% 30-day
retention rate was approximately 15 times higher than the 3.3%
30-day retention rate previously reported for other commercial
mental health apps without human support, which is known to
be key for improving engagement [46]. Although the use and
retention rates were relatively high compared with other
commercialy available apps, there was still a substantial drop
off, particularly earlier inthe programs. For digital interventions
toreach their full potential, optimizing engagement is necessary
and remains a top research priority [47,48]. We hypothesized
several reasonsfor premature dropouts. First, Digital+ may not
be the appropriate intervention for some individuals, and they
prematurely drop out because theintervention did not meet their
needs. A key priority should be to link individuals to the
appropriate level of care, and strategies are needed to link users
to appropriate services. Digital+ coaches were trained to assist
users in finding a more appropriate level of care if needed by
linking them to their health plan resources or a Digital+
in-network provider matching service, which helped userslocate
and schedule appropriate care. Alternatively, it is possible that
some individuas left the program owing to feeling better or
what has been termed happy abandonment [49]. Although some
Digital+ users experienced significant symptom reduction when
completing only half of the program content, the long-term
impact of premature dropout among these individuals remains
unknown. Finally, given the finding that individual s with more
severe baseline depression were morelikely to discontinue using
Digital+, motivation may be a primary target for sustained
engagement. Future research is required to explore the reasons
for and predictors of premature dropout, including both user-
and program-related factors and the clinical implications of
premature dropout.

Human support has consistently been shown to improve
engagement in and sustained use of digital interventions[50-52];
however, much remains unknown about the aspects of coaching
most closely linked to improved engagement [53]. Research
has demonstrated that coaching focuses on reminding users to
engage, and providing personalized feedback on completed
content can boost engagement [53-55]. However, questions
remain about the timing, intensity, and structure of coaching
associated with higher engagement. More intensive coaching
earlier in Digital+ programs may be needed to decrease
premature dropout, particularly among groups of userswho are
more prone to drop out. In addition, one-third of the users did
not engage in 1:1 coaching. Given the relationship between
coaching and engagement, strategies are needed to promote
coaching initiation among those most likely to benefit from
additional support. Future research is also necessary to better
understand the impact of coaching interactions on engagement
and outcomes and devel op and test tail ored coaching strategies,

https://formative.jmir.org/2021/9/e27570
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including testing different coaching techniques, methods, and
doses.

Although users with a broad range of symptom presentations
benefited from Digital+, there was a consistent finding across
programsthat those with more severe baseline symptomatol ogy
experienced less improvement throughout the programs. In the
case of depression, these individuals were also more likely to
discontinue use prematurely. Thesefindings are consistent with
and add to the randomized controlled trial literature suggesting
that digital interventions have the most consistent benefit for
those experiencing mild to moderate symptoms at the time of
initiation [18,56]. Asdigital mental health interventions continue
to evolve, it is critical that we better understand who is most
likely to benefit from these interventions to direct patients to
the appropriate level of care and optimize outcomes.

Several stepped and staged care model s that incorporate digital
interventionsinto the broader behavioral health care system are
emerging. For example, the United Kingdom'’s National Health
System’s Improving Access to Psychological Treatments [57]
and Australias Mindspot Clinics [58] have integrated
computerized and digital interventions into their suite of
treatment options to improve efficiency and access to care. In
both of these systems, digital interventions are considered
first-line interventions that can be effective for those with mild
to moderate symptoms and serve as a gateway to additional or
more intensive interventions, if needed. Incorporating
interventions such as Digital+ into the behavioral health care
system offerings has the potentia to reserve more intensive
interventions for those who need them the most, decrease wait
times, and mitigate worsening workforce shortages. Aswelearn
more about who is likely to engage and benefit, we can use
data-driven approaches combined with personal preferencesto
direct people to timely and appropriate services.

Finally, despite a growing body of literature supporting the
efficacy of these interventions and consumer interest, consumers
continue to struggle to identify high-quality, evidence-based
products[27,28]. Novel approachesto disseminating toolssuch
as Digital+ are needed to help people identify the tools best
supported by research evidencethat are most likely to help them.
Research suggests that the interest in digital mental health
interventions outpaces uptake and that individuals desire easier
access to information on effective tools and look to trusted
providers for information on which tools to use [28]. Health
plansand employers may be uniquely situated to help streamline
the dissemination of these tools and direct users to the best
possible services by adding them to their suite of behavioral
health care offerings. This approach can boost awareness and
enhance credibility. This study demonstrates the potential of
this approach; however, future research is needed to continue
to evaluate the impact of these dissemination methods,
particularly concerning improving access and decreasing health
care and workplace costs.

Limitations

The results of this study must be interpreted in light of some
limitations. First, thelack of acontrol group meansthat wewere
unable to account for the natural remission of symptoms, the
effect of missing data, or fully understand the impact of 1:1
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coaching on engagement and outcomes. This limitation,
however, was mitigated to some extent by the weekly collection
of symptom severity scoresand conservative statistical modeling
that incorporated those who did not complete all intervention
content [59]. In addition, the real-world context of thisstudy is
seen asaprimary strength in that it establishes proof of concept
for a health plan and employer rollout of mental health apps
while establishing clinical impact.

Second, only a small number of baseline characteristics were
collected to minimize user burden. However, this limited our
ability to evaluate a broader set of factors that might be related
to engagement and treatment response. The results suggest that
above and beyond the known participant characteristics (eg,
age, gender, and baseline symptom severity), there was
significant variability unaccounted for in both engagement and
treatment response. Although age and gender were not
associated with treatment response, indicating the potential
broad applicability of Digital+, additional information on
participant demographics, including race or ethnicity and
socioeconomic status, may help us better understand who is
most likely to benefit. In addition, other data such as treatment
history, concurrent treatment, and psychiatric medication use
were not available. Collecting these data in the future would
allow usto better understand how psychiatric treatment history
affects program retention and response and potentially inform
the integration of Digital+ into staged or stepped care models.

Third, these anal yses precluded examining theimpact of suicidal
ideation and/or psychosis on outcomes, app use, or 1:1 coaching.
Future research is needed to better understand the impact of
these risk factors. Fourth, all users needed access to a device

Anton et al

(eg, smartphone, tablet, or computer) and internet access to
participate in Digital+. Although 81% of adults in the United
States own asmartphone[60], this may limit the generalizability
of theseresultsto individualswho do not have accessto adevice
or the internet. Finally, participants were not followed beyond
the program period, making it difficult to draw conclusions
about the sustained impact of Digital+ programs. This may be
particularly important for users who discontinued use before
full program completion yet showed symptom improvement.
Future research is needed to understand the long-term clinical
impact of tools such as Digital+.

Conclusions

This study demonstrated that Digital+ users experienced
significant reductions in depression, generalized anxiety, and
social anxiety symptoms throughout the programs, independent
of user age, gender, and baseline symptom severity. Overall,
30-day retention rateswere significantly higher than previously
reported rates for other commercially available mental health
apps, particularly self-guided ones. In addition, users who
completed at least half of the program content completed more
1:1 coaching calls than users who completed fewer than half of
the program content. Participants who enrolled in Digital+
through their employees and health plan benefits experienced
clinically significant symptom reductions. Digital+ may offer
a scalable, low-cost additional service that may help mitigate
workforce shortages and other common barriers to treatment.
Future research is needed to continue to identify those who are
most likely to benefit from these apps and examine how best
tointegrate digital interventions such as Digital+ into the broader
behavioral health care system.
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Evaluation of an Open-Access CBT-Based

Internet Program for Social Anxiety:
Patterns of Use, Retention, and Outcomes
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Summary

A retrospective study was conducted to evaluate utilization and clinical outcomes among
a cohort of adults who participated in Joyable, an internet-based open access cognitive
behavioral therapy (CBT) program for social anxiety. Results from the evaluation
documented high participant retention (>11 weeks on average) and significant
reductions in social anxiety symptoms measured by the validated Social Phobia
Inventory. The study results suggest Joyable is an effective internet-based mental health
services option for individuals seeking an evidence-based program for social anxiety.

Demographics

The positive outcomes and easy
accessibility of Internet-delivered
cognitive-behavioral therapy-based

e 3,384 Participants
e Average age 29.8 years
e 54% male/ 46% female

Key Outcomes

Significant program retention
e Average of 81 days (>11 weeks) in program

Significantly reduced social anxiety symptoms

e Observed among users with a wide range of
baseline symptom severity

e Included clinically meaningful responses in
almost three of four (72%) adherent users

e Associated with behavior coach contact

Full Study: Dryman, M. T., McTeague, L. M., Olino, T. M., & Heimberg, R. G. (2017).

interventions, such as Joyable, could
play a key role in disseminating
effective evidence-based treatments
to a broader population of
individuals experiencing social
anxiety:.

Evaluation of an open-access CBT-based Internet program for social anxiety: Patterns of use,
retention, and outcomes. Journal of Consulting and Clinical Psychology, 85(10), 988-999.
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Evaluation of an Open-Access CBT-Based Internet Program for Social

Anxiety: Patterns of Use, Retention, and Outcomes

M. Taylor Dryman

Temple University

Lisa M. McTeague

Thomas M. Olino and Richard G. Heimberg

Temple University

Objective: Internet-delivered cognitive—behavioral therapy (ICBT) has been established as both effica-
cious and effective in reducing symptoms of social anxiety. However, most research has been conducted
in controlled settings, and little is known regarding the utility of such programs in an open-access format.
The present study examined the use, adherence, and effectiveness of Joyable, an open-access, Internet-
delivered, coach-supported CBT-based intervention for social anxiety. Method: Participants were 3,384
registered users (M., [SD] = 29.82 [7.89]; 54% male) that created an account between 2014 and 2016.
Characteristics of use, factors related to attrition and adherence, and within-group outcomes were
examined. The primary outcome measure was the Social Phobia Inventory. Results: On average,
participants remained in the program for 81.02 days (SD = 60.50), during which they completed 12.14
activities (SD = 11.09) and 1.53 exposures (SD = 3.18). About half (57%) had contact with a coach. Full
adherence to the program was achieved by 16% of participants, a rate higher than previously published
open-access studies of ICBT. Social anxiety symptoms were significantly reduced for participants that
engaged in the program, with medium within-group effects from baseline through the cognitive restruc-
turing module (d = 0.63-0.76) and large effects from baseline through the exposure module (d =
1.40-1.83). Response rates were high (72%). Exposures and coach contact were significant predictors of
retention and outcome. Conclusions: This open-access online CBT-based program is effective in
reducing social anxiety symptoms and has the potential to extend Internet-based mental health services

Medical University of South Carolina

to socially anxious individuals unwilling or unable to seek face-to-face evidence-based therapy.

anxiety.

What is the public health significance of this article?

This study suggests that the positive outcomes and easy accessibility of Internet-delivered cognitive—
behavioral therapy-based interventions, such as Joyable, could play a key role in disseminating
effective evidence-based treatments to a broader population of individuals experiencing social

Keywords: social anxiety, cognitive—behavioral treatment, Internet treatment, effectiveness

Individuals with social anxiety experience intense fear and
avoidance of social situations, resulting in significant functional
impairment in social, occupational, and personal domains (Ruscio
et al., 2008). Fortunately, effective interventions for social anxiety
exist. Meta-analytic reviews have identified cognitive—behavioral
therapy (CBT) as the most effective therapeutic intervention, with
controlled effect sizes ranging from d = 0.70-1.19 (Acarturk,

Cuijpers, van Straten, & de Graaf, 2009; Mayo-Wilson et al.,
2014). However, the number of socially anxious individuals that
actually seek treatment is low, with only about one third receiving
treatment that specifically targets social anxiety (Ruscio et al.,
2008), and those with more severe levels of social anxiety may not
seek treatment at all. For example, socially anxious individuals
who responded to an Internet survey reported significantly higher
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levels of social anxiety than did a treatment-seeking sample (Er-
win, Turk, Heimberg, Fresco, & Hantula, 2004). Thus, individuals
with social anxiety may be less likely to seek face-to-face treat-
ment, possibly due to fear of being judged and avoidance of the
social interaction inherent in therapy. The development of an
effective form of CBT that can be made accessible to individuals
with social anxiety outside of a research center or health clinic will
be especially important for reaching this population.

To this aim, researchers have developed and evaluated Internet-
based CBT (ICBT) for social anxiety (Hedman, Botella, & Berger,
2016). Randomized controlled trials (RCTs) have shown ICBT to
yield symptom reduction equivalent to or greater than face-to-face
CBT for social anxiety, with pre-to-posttreatment effect sizes
ranging from d = 0.82-1.50 and controlled effect sizes ranging
from d = 0.74-1.38 (e.g., Boettcher, Carlbring, Renneberg, &
Berger, 2013; Hedman et al., 2011; Tulbure et al., 2015). ICBT
also yields positive long-term outcomes, with participants main-
taining gains up to 5 years (Andersson et al., 2006; Carlbring,
Nordgren, Furmark, & Andersson, 2009; Hedman et al., 2011).

ICBT has several potential advantages over face-to-face CBT. It
avoids logistical barriers to in-person treatment, such as travel time
and work and child care arrangements, thereby making treatment
more accessible. ICBT is also more cost-effective than face-to-face
CBT, with lower direct costs (e.g., health care visits, medication
costs) and indirect costs (e.g., work days lost, reduced productiv-
ity; Hedman et al., 2014; Nordgren et al., 2014). ICBT may be
especially advantageous for social anxiety because it allows indi-
viduals to participate in therapy at their own pace and from the
convenience of their own home. Without the social-evaluative
concerns that can be triggered by face-to-face therapy, individuals
with social anxiety may be more likely to seek treatment and less
likely to drop out early. Thus, ICBT represents a potentially
important advance in treatment for individuals with social anxiety.

ICBT programs for social anxiety have been developed and
empirically evaluated on an international scale. Programs in Swe-
den (Andersson et al., 2006; also evaluated in Romania, Tulbure et
al., 2015), Switzerland (Berger, Hohl, & Caspar, 2009), Australia
(Titov, Andrews, Choi, Schwencke, & Mahoney, 2008), Spain
(Botella et al., 2010), and England (Stott et al., 2013)" have all
been found to be efficacious for social anxiety. Given the success
of these programs in non-American populations, the high preva-
lence of social anxiety disorder (SAD) in the United States (12.1%
lifetime prevalence; Kessler et al., 2005), and the high rates of
Internet use among U.S. adults (87% in 2014; Pew Research
Center, 2014), investigating the utility of Internet-delivered CBT
for social anxiety in a predominantly American population is an
important step. Only one research group has developed and eval-
vated an ICBT program for social anxiety with an American
sample. Gershkovich, Herbert, Forman, and Glassman (2016) cre-
ated an acceptance-based guided ICBT program and evaluated the
8-week protocol with 13 participants from across the United
States. Results of this pilot study indicated significant reductions in
social anxiety symptoms at posttreatment and 3-month follow-up
(d = 0.90-1.47). However, no research has yet evaluated the
effects of a more traditional ICBT program in the United States.

In addition to efficacy trials, some evidence exists for the
effectiveness of ICBT for social anxiety in clinical settings. Aydos,
Titov, and Andrews (2009) examined the effectiveness of ICBT as
part of outpatient treatment at an anxiety disorders clinic in Aus-

tralia. Of the 17 participants, 82% completed all lessons over an
8-week period. Large effect sizes were found for completer (d =
1.51) and intent-to-treat (d = 1.05) samples. Two controlled ef-
fectiveness trials have also been published, in which participants
were self-referred or referred by their physician to a psychiatric
clinic. ICBT for social anxiety was as effective as individual
face-to-face CBT (Andrews, Davies, & Titov, 2011) and more
effective than group face-to-face CBT (Hedman et al., 2011). Most
recently, a large (N = 654) longitudinal cohort study examined the
effectiveness of ICBT in an outpatient clinic (El Alaoui et al.,
2015). ICBT yielded significant reductions in social anxiety symp-
toms at posttreatment (d = 0.86) and 6-month follow-up (d =
1.15).

Good evidence exists for the efficacy and effectiveness of ICBT
for social anxiety, but additional research is needed to examine the
utility of ICBT outside of controlled settings. The large majority of
ICBT research has used an RCT design (Hedman et al., 2016),
which is essential for determining efficacy (i.e., the effects of
treatment under controlled experimental conditions). However, it
is difficult to generalize RCT results to a larger population outside
of the research context because such trials (necessarily) involve
strict exclusion criteria. Published RCTs of ICBT for social anx-
iety only include participants that meet diagnostic criteria for
primary SAD and often exclude individuals that have received
CBT in the past, are currently receiving any other psychological
treatments, have not been taking a stable medication dosage for at
least 1 month, and are diagnosed with substance use disorders,
bipolar disorder, or psychosis (e.g., Andersson et al., 2006; Berger
et al., 2009; Hedman et al., 2011; Tulbure et al., 2015). Moreover,
recruitment for an RCT typically involves contact with a clinician
or research coordinator, either over the phone or in person, to
assess diagnostic status and confirm eligibility. The intensive
in-person contact required at the beginning of a research study may
discourage individuals with more severe social anxiety and/or
various logistical barriers from participation, meaning that current
research may not encompass the full range of individuals experi-
encing impairment related to social anxiety. Even in the four
published effectiveness studies, participants actively sought out-
patient treatment for social anxiety and were required to participate
in an in-person or phone-administered diagnostic evaluation and
meet specific inclusion/exclusion criteria. Thus far, research on
ICBT for social anxiety has not fully used the advantages of an
Internet-based intervention, which has the potential to be accessi-
ble even to individuals with impairing levels of social anxiety that
will not present for in-person treatment.

The purpose of the present study was to examine the use,
retention, and outcomes of a newly developed online CBT-based
intervention for social anxiety called Joyable. Joyable is the first
ICBT-based program for social anxiety to be developed and
widely disseminated in the United States. Like other ICBT pro-
grams, Joyable incorporates the core components of face-to-face
CBT, including psychoeducation, cognitive restructuring, and
graduated exposure to feared situations. However, unlike programs
examined in previous ICBT trials, Joyable is made accessible
directly to users via the Internet with few exclusionary criteria or

! See Hedman et al. (2016) for a detailed description of each of these
programs.
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diagnostic restrictions. Joyable users proceed through the protocol
at their own pace and pay a monthly fee. Joyable also provides
guidance and support from coaches via phone, text, and email.
Coaches are not mental health professionals but receive initial and
ongoing training as part of their work with Joyable. The majority
of published ICBT programs for social anxiety provide guidance
from licensed clinicians (Hedman et al., 2016). However, noncli-
nician coaching has yielded positive effects when compared to
clinician coaching (d = 1.47 vs. d = 1.51, respectively; Titov et
al., 2009). Thus, the Joyable program provides a unique opportu-
nity to examine the user characteristics, patterns of use, and
effectiveness of an ICBT-based program for individuals with so-
cial anxiety.

No published research has yet evaluated an open-access
Internet-delivered CBT-based program for social anxiety. Previ-
ously studied open-access ICBT programs for depression/anxiety
(Christensen, Griffiths, Korten, Brittliffe, & Groves, 2004) and
panic disorder (Farvolden, Denisoff, Selby, Bagby, & Rudy, 2005)
have yielded positive treatment outcomes, although attrition rates
have been high, with only 1-4% of registered users completing the
programs. Our aims were to (a) examine the usage and user
characteristics of a new ICBT-based program developed in the
United States, (b) investigate rates and predictors of program
participation and attrition, and (c) evaluate the effectiveness of the
program in reducing social anxiety symptoms.

Method

Participants

The current study was conducted with data from consecutively
registered users (N = 3,439) of Joyable, Inc., an ICBT-based
program for social anxiety. The program is hosted on a single
dedicated website (www.joyable.com) and can be accessed from
any Internet-capable device. Users are recruited through a variety
of unpaid and paid sources, including advertisements on Facebook,
Google, and Reddit, as well as word of mouth, media and press
coverage, and therapist referral. To create a profile and account,
interested individuals are asked to provide basic demographic
information (i.e., first name, age, and gender) and are invited to
review Joyable’s coach notice and terms of use. Users are offered
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a 7-day free trial, after which the program costs $99 per month.
Only users that agreed to the Joyable terms of use and continued
past the 7-day free trial were included in the present analyses.

Description and Structure of Program

The Joyable program is similar in structure to traditional cbt
protocols for social anxiety that have received strong empirical
support in either individual or group formats (Heimberg & Becker,
2002; Heimberg & Magee, 2014). the program comprises five
modules: psychoeducation (“learning”), cognitive restructuring
(“core skills”), two exposure modules (“practice” and “your
goals”), and a graduation module (“maintaining gains”). Table 1
describes the number and progression of activities and assessments
through these five modules. It should be noted that participants
complete four exposures during the first exposure module (“prac-
tice”), whereas the second exposure module (“your goals”) allows
for the continuation of exposures in collaboration with a coach and
includes no preset number of activities. Typically, a Joyable coach
provides access to the graduation module (“maintaining gains”)
after the coach and user have collaboratively decided that the user
has achieved individualized program goals; for those users that
choose not to interact regularly with a coach, coaches can still
monitor user progress and advance a user to the second exposure
module and/or graduation module as needed.

The Joyable program uses stepwise access to activities and
modules. After users have signed up for an account, they are given
access to the first activity of the first module. Each subsequent
activity is only accessible after the previous activity has been
completed, and each module is only accessible after all activities of
the previous module have been completed. Once an activity has
been completed, it can be repeated as often as desired. Completion
of activities is self-paced. The program is designed to last approx-
imately 12 weeks. Users can discontinue the program and close
their account at any time.

Coaches and Notifications

Use of a coach is recommended but not required for participa-
tion. Coaches communicate with users via email, text, instant
message, or phone. Coaches undergo extensive training in CBT

Table 1
Progression of Activities and Assessments in the Joyable Program
Module Activities Assessment Content

0. Baseline 1 Baseline SPIN Initial SPIN administration, prior to beginning the program.

1. Learning (As needed) Introduction to social anxiety, developing a fear hierarchy, and identifying treatment goals;
no systematically administered SPIN.

2. Core skills 8 CR SPIN Introduction to automatic thoughts and thinking errors, practicing cognitive restructuring, and
introduction to exposures.

3. Practice 11 EX SPIN® Completion of four exposures to feared social situations and introduction to the concept of

core beliefs.
4. Your goals (As needed)
5. Maintaining gains 2

(As needed)*
Graduation SPIN®

Continuation of exposures as desired by the participant; no systematically administered SPIN.
Final SPIN and presentation of information about maintaining gains outside of the program.

Note.

CR = cognitive restructuring; EX = exposure; SPIN = Social Phobia Inventory. Each exposure comprises three activities: (a) cognitive

restructuring, (b) planning, and (c) debriefing. The exposure itself is conducted between the planning and debriefing activities and occurs outside of the

program.

# The SPIN completed immediately prior to account termination at any point in these three modules (and after two exposures) was identified as the Endpoint

SPIN.
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and motivational techniques but are not licensed mental health
professionals. Coaches also receive training in recognizing and
addressing signs of suicidal ideation and intent and follow specific
protocols for referring users for whom the program may not be
appropriate.

The coach provides guidance, support, and motivation to en-
courage users to follow and complete the program. A user is paired
with a coach as soon as the user signs up for an account. After
account initiation, the user has the option to schedule an initial
“kick-off call” with the coach. The kick-off call serves to introduce
the user to the program and the role of the coach and provides
opportunities for the user to discuss their personal experiences
with social anxiety, ask questions about the program, and discuss
the pace of movement through the program. Following the kick-off
call, coaches continue to provide encouragement and support to the
user through weekly check-in calls. Coaches are also notified when
a user completes an activity, after which they provide feedback and
suggestions over email. Finally, coach-initiated and automated
reminders encourage program participation and progress. Coaches
are available by text, email, or phone to address questions or
concerns for the duration of the user’s participation in the program.

Measures

Outcome measure. The primary outcome measure was the
Social Phobia Inventory (SPIN; Connor et al., 2000). The SPIN is
a 17-item measure that assesses social anxiety symptoms over the
past week and includes items assessing fear, avoidance, and phys-
iological arousal. Participants are asked to respond to each item
using a Likert-type scale ranging from 0 (not at all) to 4 (ex-
tremely). The SPIN demonstrated good to excellent reliability in
clinical (¢ = .87-.94) and nonclinical samples (@ = .82-.90;
Connor et al., 2000) and also has been used in previous ICBT
research (Stott et al., 2013). Connor and colleagues (2000) found
that a cutoff score of 19 distinguished between those with and
without SAD, with good sensitivity (72.5%), specificity (84.3%),
and diagnostic accuracy (79%). No minimum SPIN score was
required to start the Joyable program.

Assessment points.

Baseline SPIN. Table 1 provides information about each of
the SPIN assessment points and related terminology. Participants
complete their first SPIN immediately prior to or upon activating
their Joyable account. For the purposes of the present study, we
refer to this very first SPIN administration as the baseline SPIN. At
this time point, participants have not completed any activities in
the Joyable program; thus, it represents the participant’s level of
social anxiety prior to starting the program.

Postcognitive restructuring SPIN. After activating an ac-
count, the SPIN is readministered in subsequent modules as a
“measuring progress” activity. The second SPIN is typically com-
pleted after the cognitive restructuring activities. A small propor-
tion of participants (n = 13) took the SPIN after completing some,
but not all, of the cognitive restructuring activities; their SPIN was
included at this time point as well. We refer to this second SPIN
administration as the CR SPIN.

Postexposure SPIN. The third assessment of social anxiety is
typically completed during the exposure module, after users have
completed their first four exposures. Some participants (n = 88)
took the SPIN after completing at least one but less than four

exposures, and of these participants, we included only those that
had completed at least two exposures (n = 32). We refer to this
third SPIN administration as the EX SPIN.

Endpoint and graduation SPIN. After the first exposure
module, participants may continue completing activities and ex-
posures until they reach their program goals. At this point in the
program, the SPIN is available to take as often as desired. Con-
sequently, participants may complete different numbers of SPINs
over the course of the program; in the present study, the maximum
number of SPINs completed was 10. Participants that officially
graduate from the program complete a final SPIN as part of the
“maintaining gains” module. We refer to this final SPIN admin-
istration as the graduation SPIN and those that completed it as
graduators. However, the graduation SPIN is not administered to
all participants because access to the graduation module must be
granted by a coach. For the purposes of measuring social anxiety
change across the duration of program participation, regardless of
graduation status, we defined the endpoint SPIN as the last SPIN
that a participant completed before closing his or her Joyable
account (which may or may not be the EX SPIN or Graduation
SPIN).

Additional information collected. Users provided their age
and gender when signing up for a Joyable account. Start date was
recorded at account activation. We also calculated the number of
days active in the program (i.e., the number of days between
account activation and the endpoint SPIN). Data were extracted for
number of activities completed and number of exposures com-
pleted at each SPIN administration. Total number of activities
completed and total number of exposures completed at account
termination were also recorded. A dichotomous variable was cre-
ated to indicate whether or not a participant had completed the
maintaining gains activity, indicating that their coach had initiated
program termination and that their endpoint SPIN was also their
graduation SPIN.

A psychoeducation quiz was administered during each of the
first three modules to assess user knowledge and engagement
with the material. The first quiz was administered after the
psychoeducation activity on social anxiety, the second quiz
after the psychoeducation activity on cognitive restructuring,
and the third quiz after the psychoeducation activity on expo-
sures. Score and percent correct were extracted for the present
data analyses.

Number of phone calls with a coach was extracted, and a
dichotomous variable was also created to represent whether or not
a participant had phone contact with a coach. Data on email and
text exchanges were not available for the present analyses.

Data Collection and Privacy

Data were collected by Joyable, Inc., and stored on a secure
Structured Query Language (SQL) server. Users were informed
via the Terms & Conditions and Privacy Policy that Joyable “may
use information we collect about you to conduct research and
measurement activities.” Data for the present study were extracted
by Joyable, Inc., directly from the SQL database, and a fully
deidentified dataset was provided to the authors for the conduct of
data analyses.
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Data Analytic Plan

Usage and users of the program. Statistical analyses were
conducted using SPSS 21.0. Group differences in user character-
istics (e.g., age, gender) and program usage (e.g., contact with
coach) were tested with independent-samples ¢ tests for continuous
data and chi-square tests for categorical data. For comparisons
where the assumption of homogeneity of variance was violated,
degrees of freedom and 7-values are presented with equal variances
not assumed. Less than 5% of data were missing for age (n = 125,
3.6%), gender (n = 137, 4.0%), and coach contact (n = 43, 1.3%).
Thus, we were able to treat the missing data as though it were
missing completely at random and no further analyses of missing-
ness were conducted.

Attrition analyses. Discontinuation points were established
to examine predictors of program attrition. We examined differ-
ences among participants that discontinued between baseline and
CR SPIN assessments (i.e., did not complete the cognitive restruc-
turing activities), participants that discontinued between the CR
and EX SPIN assessments (i.e., did not complete two or more
exposures), and participants that reached the EX SPIN assessment
(i.e., completed two or more exposures). Participants that reached
the EX SPIN assessment were considered fully adherent to the
online program (see description below). Group differences across
discontinuation points were tested using one-way analyses of
variance (ANOVAs) and followed up with independent-sample ¢
tests. Chi-square analyses were used to examine group differences
in categorical variables.

QOutcome analyses. Outcome analyses were conducted using
linear mixed modeling. Mixed models are advantageous for
repeated-measures data because they incorporate both fixed and
random effects to account for nonindependence of repeated obser-
vations. Maximum likelihood estimations were used to address
missingness, thereby allowing for the use of all available data
without excluding cases with missing observations. The random
effect covariance structure was declared using a scaled identity
matrix (i.e., the random intercept and slope had individually esti-
mated variance estimates and the covariance between the random
intercept and slope were restricted to zero). The repeated measures
covariance type was specified as diagonal, which freely estimated
residual variances across all assessments.

We conducted two sets of outcome analyses using linear mixed
modeling. First, we examined whether participants that engaged in
the Joyable program experienced a significant reduction in their
social anxiety over the course of the program. Only participants
with at least two SPIN assessments (i.e., baseline SPIN and either
CR or EX SPIN) were included. The effects of the intervention on
SPIN score were examined from baseline to CR SPIN, CR to EX
SPIN, and baseline to EX SPIN.

Second, we examined whether participants that were fully ad-
herent to the program experienced a significant reduction in their
social anxiety. Using the standard proposed in a review of Internet
interventions for anxiety and depression (Christensen, Griffiths, &
Farrer, 2009) and adopted by a recent effectiveness trial of ICBT
for social anxiety (El Alaoui et al., 2015), adherence was defined
as the extent to which participants experienced the content of the
Internet intervention. Thus, participants that engaged in all three
primary program modules (i.e., psychoeducation, cognitive re-
structuring, and exposures) and completed at least two exposures

were considered fully adherent. Linear mixed modeling was used
to examine the effects of the intervention from baseline to CR
SPIN, CR to endpoint SPIN, and baseline to endpoint SPIN. Linear
mixed models were also used to examine predictors of program
outcome between baseline and CR SPIN and between CR and
endpoint SPIN.

For fully adherent participants, we were further interested in
determining whether the trajectory of change differed between
participants that graduated from the program (graduators) and
those that discontinued without graduating (nongraduators). Linear
mixed models tested the interaction of time (i.e., change in SPIN
score) with group (i.e., graduator or nongraduator). Results were
followed up by conducting separate linear mixed models for
graduators and nongraduators. All calculations of within-group
effect sizes (Cohen’s d) were based on estimated marginal mean
differences and used the pooled within-group standard deviation
(Dunlap, Cortina, Vaslow, & Burke, 1996). Hierarchical linear
regressions tested predictors of endpoint SPIN scores.

Lastly, responder status was determined based on the criteria for
clinically significant and reliable change outlined by Jacobson and
Truax (1991). Reliable change is meant to reflect a meaningful
change in symptoms over the course of the intervention and was
determined using the Reliable Change Index (Jacobson & Truax,
1991). Clinically significant change is meant to reflect that the
individual’s symptoms are no longer at a dysfunctional level
following the intervention. We used the third definition of clini-
cally significant change provided by Jacobson and Truax (1991),
that “the level of functioning subsequent to therapy places that
client closer to the mean of the functional population than it does
to the mean of the dysfunctional population” (p. 13). Mean SPIN
scores for a clinical and a control population were extracted from
the SPIN development and validation paper (Connor et al., 2000).
Based on these definitions, a SPIN score decrease (i.e., change
from baseline to endpoint) of more than 8.77 points indicated
reliable change, and an endpoint SPIN score lower than 26.6
indicated clinically significant change. Rates of response to the
program were estimated using these criteria.

Results

Usage and Users of the Program

Only users that agreed to the terms of use, continued past the
7-day free trial, and had closed their account at the time of data
extraction were included in the present analyses. Over a 17-month
period between 2014 and 2016, 3,439 users registered for a Joy-
able account and met the above criteria. Users under age 18 (n =
31) or that did not complete at least one SPIN assessment (n = 23)
were excluded from analyses. One additional user was excluded as
a multivariate outlier. The final study sample consisted of 3,384
participants. The slight majority of participants were male (54.2%)
with ages ranging from 18 to 79 (M,,,, = 29.82, SD = 7.89).

Participants remained in the program for an average of 81.02
days (SD = 60.50), during which they completed an average of
12.14 activities (SD = 11.09) and 1.53 exposures (SD = 3.18).
Average baseline SPIN for the full sample was 37.76 (SD =
10.48). Because the program has no SPIN score requirements for
program participation, baseline SPIN ranged from 3 to 68, al-
though only 3.3% of participants (n = 112) had a baseline SPIN at
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or below the clinical cutoff of 19 (Connor et al., 2000). Slightly
less than half of the sample (49.7%, n = 1,683) completed a CR
SPIN, 16.0% (n = 540) completed an EX SPIN (i.e., after they
completed at least two exposures) and were considered fully
adherent to the program, and 9.6% (n = 326) completed a grad-
uation SPIN and were considered graduators from the program.
See Figure 1.

Approximately half of participants (56.9%) had at least one
phone call with a coach, completing an average of 3.37 calls
(SD = 3.05) during their program participation. Participants that
had phone contact with a coach did not differ in age,
#(3077.51) = —6.31, p = .54, gender, x*(1, N = 3,190) = 3.28,
p = .07, or baseline SPIN, #3339) = 0.59, p = .55, but they did
start the program later, on average, than did participants with no
coach contact, #(3145.52) = —7.49, p < .001.

Attrition Analyses

One-way ANOVAs examined differences in age, start date, and
baseline SPIN by discontinuation time point (i.e., between baseline
and CR SPIN, between CR and EX SPIN, or after EX SPIN). See
Table 2. No significant differences emerged in either age, F(2,
3256) = 0.07, p = .93, or baseline SPIN, F(2, 3381) = 0.87,p =
42. However, there were significant differences in start date across
the three discontinuation points, F(2, 3381) = 7.06, p = .001.
Follow-up independent-samples ¢ tests were conducted to examine
group differences in start date, using a Bonferroni-corrected p =
.0167. Participants that dropped between baseline and CR SPIN
started the program at an earlier date relative to those that dropped
between CR and EX, #2842) = —3.61, p < .001. No other group
differences were significant.

A chi-square test revealed no differences in gender across dis-
continuation time points, x2(2, N = 3,230) = 439, p = .11.

Figure 1. Participant flow through the program. CR = cognitive restruc-
turing; EX = exposure; SPIN = Social Phobia Inventory.

However, there were differences in coach support, x*(2, N =
3,341) = 654.00, p < .001. Participants that dropped between
baseline and CR SPIN were less likely to have had phone contact
with a coach than participants that dropped between CR SPIN and
EX SPIN and those that completed an EX SPIN (see Table 2).

Outcome Analyses

Outcome based on program engagement. Engagement out-
come analyses were conducted for participants (n = 1,768) that
completed at least two SPIN assessments (baseline SPIN and
either CR SPIN or EX SPIN).? Time (assessment point) was
entered as a fixed effect of SPIN score in a linear mixed model.
SPIN score significantly decreased over time between baseline and CR
SPIN (b = —6.51, SE = 0.21, (1747.84) = —30.62, p < .001), CR and
EX SPIN (b = —8.02, SE = 0.35, #(652.47) = —23.15, p < .001), and
baseline and EX SPIN (b = —14.53, SE = 0.35, #(681.21) = —42.08,
p < .001). See Figure 2. The within-subject effect size was medium
between baseline and CR SPIN (d = 0.63), medium-to-large
between CR and EX SPIN (d = 0.77), and large between baseline
and EX SPIN (d = 1.40).

Outcome based on program adherence. Analyses were con-
ducted for participants (n = 540) that were fully adherent to the
program, meaning they had engaged in all three primary program
modules (i.e., psychoeducation, cognitive restructuring, and at
least two exposures), using baseline SPIN, CR SPIN, and endpoint
SPIN. Mean scores were 37.35 (SD = 10.27) at baseline SPIN,
30.49 (SD = 10.02) at CR SPIN, and 18.80 (SD = 9.87) at
endpoint SPIN. On average, participants had completed 29.04
(SD = 9.98) activities and 6.59 (SD = 4.31) exposures by their
endpoint SPIN (see Table 2).

Time (assessment point) was entered as a fixed effect of SPIN
score in a set of mixed models using fully adherent participants.
SPIN score significantly decreased over time between baseline and
CR SPIN (b = —6.76, SE = 0.37, (489.78) = —18.28, p < .001), CR
and endpoint SPIN (b = —11.78, SE = 0.39, #(598.65) = —30.08, p <
.001), and baseline and endpoint SPIN (b = —18.55, SE = 042,
#(724.71) = —44.69, p < .001). Within-subject effect sizes were
medium between baseline and CR SPIN (d = 0.66), large between
CR and endpoint SPIN (d = 1.16), and large between baseline and
endpoint SPIN (d = 1.83).

To test the effect of graduation status, a dichotomous group
variable (graduated vs. not graduated) was added to the model as
a time-invariant covariate to explore group differences in SPIN
score change over time (i.e., the interaction of group with time).
The Group X Time interaction was not significant at CR SPIN
(b = —0.97, SE = 0.78, 1[477.28] = —1.25, p = .21), demon-
strating that graduators and nongraduators experienced equivalent
decreases in SPIN score between baseline and CR SPIN. The
Group X Time interaction was significant at endpoint SPIN
(b = —8.04, SE = 0.78, 1[714.26] = —10.28, p < .001), demon-
strating that graduators experienced a significantly greater de-

2 All participants were included in these analyses, regardless of baseline
SPIN score. We ran the same outcome analyses using only participants
with baseline SPIN scores above the clinical cutoff (19; Connor et al.,
2000), and the results were nearly identical. Detailed results can be pro-
vided upon request.
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Table 2
Characteristics of Users and Usage by Point of Discontinuation
Early attritors Post-CR attritors Fully adherent users Total
(n = 1,616; 47.8%) (n = 1,228; 36.3%) (n = 540; 16.0%) (n = 3,384)
Variable M (SD) % (n) M (SD) % (n) M (SD) % (n) M (SD) % (n)
Age (years) 29.88 (7.93) 29.76 (7.77) 29.82 (7.99) 29.82 (7.88)
Day in program 68.84 (58.92) 80.88 (57.68) 117.75 (56.62) 81.06 (60.50)
Activities completed 4.15 (2.84) 13.63 (3.64) 32.68 (9.96) 12.14 (11.09)
Baseline SPIN 37.70 (10.71) 38.03 (10.28) 37.35 (10.27) 37.76 (10.48)
CR SPIN — 31.59 (10.62) 30.49 (10.62) —
EX SPIN — — 22.84 (10.02) —
Endpoint SPIN — — 18.80 (9.87) —
Gender (male) 50.4 (814) 57.1 (701) 58.9 (318) 54.2 (1,833)
Coach contact (yes) 34.7 (551) 71.3 (875) 89.8 (474) 56.1 (1,900)
Graduated (yes) 1D 5(6) 60.4 (326) 9.8 (333)

Note.

CR = cognitive restructuring; EX = exposure; SPIN = Social Phobia Inventory. Early attritors = participants that discontinued the program

between baseline SPIN and CR SPIN; Post-CR = participants that discontinued the program between CR SPIN and EX SPIN; Fully adherent users =
participants that completed EX SPIN (and may have continued beyond that point).

crease in SPIN score between baseline and endpoint SPIN than did
nongraduators. See Figure 3.

Linear mixed models were used to examine change in SPIN
score for graduators and nongraduators separately. For graduators,
there was a significant decrease between baseline and CR SPIN
(b= —1.15,SE = 052, 1262.31] = —13.78, p < .001, d = 0.76), CR
and endpoint SPIN (b = —14.58, SE = 046, [372.58] = —32.06, p <
001, d = 1.56), and baseline and endpoint SPIN (b = —21.73, SE =
0.50, 434.32] = —43.73, p < .001, d = 2.32). Nongraduators also
exhibited a significant decrease between baseline and CR SPIN
(b= —6.17,SE = 0.56, 213.68] = —10.98, p < .001,d = 0.61), CR
and endpoint SPIN (b = —7.52, SE = 0.59, 1]223.74] = —12.86, p <
.001, d = 0.74), and between baseline and endpoint SPIN (b = —13.69,
SE = 0.60, 1[266.24] = —22.85, p < .001, d = 1.35).

Prediction of symptom change. A hierarchical linear regres-
sion examined predictors of endpoint SPIN. Age, gender, number
of coach calls, scores on the psychoeducation quizzes, and number

Figure 2. Estimated mean Social Phobia Inventory (SPIN) scores for par-
ticipants that completed at least two SPIN assessments during the Joyable
program (n = 1,768). CR = cognitive restructuring; EX = exposure.

of exposures completed were entered as predictors, with baseline
SPIN and number of days in the program entered as covariates.
Activities completed was highly collinear with exposures com-
pleted (variance inflation factor = 24.18) and thus was not in-
cluded as a predictor. After controlling for baseline SPIN and days
in the program, only number of exposures significantly predicted
endpoint SPIN (B = —.10, #(511) = —2.68, p = .008), such that
completing more exposures was associated with a lower endpoint
SPIN. The final model accounted for 30.7% of the variance in
endpoint SPIN.

Rates and predictors of response. Responder status was
determined using Jacobson and Truax’s (1991) criteria for clini-
cally significant and reliable change, described above. Participants
with both clinically significant and reliable change between base-
line and endpoint SPIN were classified as responders. According
to these criteria, 72.3% (n = 391) of fully adherent participants
were classified as responders.® Rate of response was significantly
higher for graduators (87%) than nongraduators (49.5%), x*(1,
N = 540) = 90.96, p < .001.

Independent-samples ¢ tests compared responders and nonre-
sponders on age, baseline SPIN, CR SPIN, and days active in the
program. Compared to nonresponders, responders had a lower
baseline SPIN, #208.35) = 2.24, p = .03, d = 0.23, had a lower
CR SPIN, #(211.44) = 5.55, p < .001, d = 0.54, and spent more
days active in the program, #(539) = —6.07, p < .001, d = 0.54.
Responders and nonresponders did not differ on age. Analyses of
covariance were conducted to compare responders and nonre-

3 Note that the SPIN clinical cutoff score recommended by Connor and
colleagues (2000) is 19, as determined by “efficiency, sensitivity, speci-
ficity, and predictive value” (p. 382). This cutoff score roughly aligns with
Jacobson and Truax’s (1991) first definition of clinically significant
change, in which they specify that “level of functioning subsequent to
therapy should fall outside the range of the dysfunctional population, where
range is defined as extending to two standard deviations beyond (in the
direction of functionality) the mean for that population” (p. 13), which
would be a score of 20.7 based on the mean SPIN score for individuals with
SAD as determined by Connor and colleagues (2000), M (SD) = 41.1
(10.2). Using the more conservative cutoff score of 19 to represent clini-
cally significant change, 55.2% (n = 298) of the sample would be classi-
fied as responders.
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Figure 3. Estimated mean Social Phobia Inventory (SPIN) scores for
fully adherent participants (n = 540). CR = cognitive restructuring.

sponders on coach calls, psychoeducation quiz scores, and number
of exposures after controlling for days active in the program.
Responders had more calls with their coach, F(1, 526) = 4.93,p =
.03, and completed more exposures, F(1, 538) = 6.33, p = .01,
than did nonresponders. Responders and nonresponders did not
differ on scores on their psychoeducation quizzes, nor did they
differ in gender, x°(1, N = 530) = 0.11, p = .74.

Discussion

Our study is the first to examine an Internet-delivered CBT-
based program for social anxiety on a large scale and in an
open-access format. Of the 3,384 users that registered for an
account, approximately 16% experienced the full content of the
program (i.e., psychoeducation, cognitive restructuring, and expo-
sures), an adherence rate higher than previously published studies
of open-access Internet interventions for anxiety and depression
(Christensen et al., 2004; Farvolden et al., 2005). Adherent par-
ticipants experienced considerable symptom reduction, with large
pre-to-post effect sizes (d = 1.35-2.32) that matched or exceeded
those for completers of face-to-face CBT (e.g., d = 0.72-1.95;
Hofmann, 2004; Herbert, Rheingold, Gaudiano, & Myers, 2004)
and other ICBT programs for social anxiety (e.g., d = 0.52-1.51;
Aydos et al., 2009; Titov et al., 2008). Response rates were
estimated at 72% for these participants (or 55% using more con-
servative criteria), higher than the posttreatment rates reported in
previously published studies of ICBT (e.g., 44.7%; Tulbure et al.,
2015) and face-to-face CBT (e.g., 43.8% for group CBT; Ko-
covski, Fleming, Hawley, Huta, & Antony, 2013). These results
provide strong evidence that the Joyable program is an effective
intervention for individuals with social anxiety and adds to the
growing evidence that internet CBT programs have great utility in
reducing social anxiety symptoms (Hedman et al., 2016).

Usage and Users of the Program

Descriptive analyses revealed that the average age and gender
composition of our sample was comparable to that of individuals
seeking face-to-face treatment for social anxiety (e.g., Dryman,
Gardner, Weeks, & Heimberg, 2016; Fracalanza, McCabe, Taylor,
& Antony, 2014). The average baseline SPIN score was slightly
lower than previously published trials of face-to-face CBT (Con-
nor et al., 2000; Fracalanza et al., 2014) and ICBT for social
anxiety (Stott et al., 2013; Tulbure et al., 2015), which is likely a
reflection of our broad inclusion criteria. Even so, over 96% of
users recorded a baseline SPIN score that met or exceeded the
clinical cutoff (Connor et al., 2000), suggesting that the Joyable
user base is predominantly comprised of individuals experiencing
clinical levels of social anxiety.

Retention and Adherence

Neither age nor baseline SPIN scores were predictors of discon-
tinuation, suggesting that the online program is acceptable for
individuals of varying ages and with a broad range of social
anxiety severity. Interestingly, individuals that started the program
earlier in the program’s existence were likely to drop out sooner.
One of the strengths of the Joyable program is that developers are
continually evaluating usage data to make improvements to the
user interface and module content to enhance the user experience.*
The effect of program start time on attrition suggests that these
adjustments, although minor, may have had cumulative positive
effects on user retention and adherence. In a similar vein, El
Alaoui and colleagues (2015) found a gradual increase in treatment
effect over four years at their ICBT-focused clinic and concluded
that “local quality improvement initiatives” (p. 911) were likely
contributors.

Although low relative to other open-access ICBT protocols,
attrition rates were higher than RCTs on ICBT for social anxiety,
which have reported rates between 1% and 41% (Boettcher et al.,
2013). A similar discrepancy in attrition rates has been evident in
previous research (Christensen et al., 2004, 2009), which found
that public users of ICBT completed fewer online assessments than
did their research counterparts. Specifically, 15.6% of public users
compared to 66.5% of research subjects completed at least two of
five modules of an online CBT program for anxiety and depres-
sion, although the two groups of users benefited equally.

Although our data included a limited number of possible pre-
dictors, a review of self-reported reasons for dropout in prior ICBT
studies described multiple factors that may have affected attrition
in our sample. Specifically, participants reported reasons for drop-
out that included “time constraints, lack of motivation, technical or
computer access problems, depressive episode or physical illness,
lack of face-to-face contact, preference for taking medication,
perceived lack of treatment effectiveness, improvement in condi-
tion, and burden of the program” (Christensen et al., 2009, p. 11).
We might expect similar reasons for attrition in our sample.
Differences in individual characteristics, such as preferred method

4 Examples of such improvements include adding illustrations to rein-
force concepts, associating thinking error labels with specific iconography,
and modifying the user interface to remove distraction and facilitate better
focus on the content.
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of learning, social support, education level, and socioeconomic
status may also have influenced program discontinuation in our
sample (Al-Asadi, Klein, & Meyer, 2014).

In addition, a notable proportion of participants (36.3%) closed
their accounts after completing the cognitive restructuring module
but before completing two exposures. Attrition at this later time
point in the program may be indicative of avoidance of or diffi-
culty completing exposures for some participants. Given that ex-
posure completion was an important predictor of positive outcome
for completers, future research should attempt to understand why
some users stopped at this point in the program and what can be
done to encourage their continued participation during the expo-
sure modules (e.g., additional coaching during the exposure mod-
ule, incorporating exposures in earlier modules).

We can also speculate about factors that may have enhanced the
Joyable program’s retention relative to other open-access pro-
grams. For one, participants that made contact with a coach over
the phone stayed in the program longer than participants that did
not make phone contact with a coach, suggesting that coaching had
a positive impact on retention. The software design and user
experience of Joyable may also have positively influenced reten-
tion rates. In contrast to previous open-access programs, Joyable
was developed within the technology industry (rather than a re-
search laboratory or mental health clinic) and has committed
extensive resources to designing a user interface that is interactive,
engaging, and intuitive. The program incorporates software de-
signed to promote habit formation, and all program components
are extensively tested prior to implementation. The finding that
attrition decreased over the course of time supports the possibility
that enhanced user experience played a positive role in retention.

The pay-for-service nature of the program may also have influ-
enced our retention rate. The Joyable program differs from other
open-access programs in that users pay monthly to maintain their
account, which may have increased motivation for program con-
tinuation. Furthermore, our sample included users that remained in
the program past the 7-day free trial and did not include users that
initiated but never paid for an account. This decision was intended
to reduce bias by not including users who had little intention of
engaging in the program. However, to the extent that previous
open-access studies calculated their full study sample from Day 1,
rather than Day 7, our retention percentage may have been in-
flated. Additional research will be necessary to examine each of
these potential influences on program attrition and retention.

Outcome Analyses

Our outcome analyses yielded positive results for participants
that engaged in the program (n = 1,786) and those that were fully
adherent to the program (n = 540). In both sets of analyses, SPIN
scores decreased across assessment points, with social anxiety
improving between baseline and cognitive restructuring and be-
tween cognitive restructuring and exposures. That the addition of
exposures more than doubled the average reduction in SPIN scores
for adherent participants is especially notable given that the num-
ber of exposures completed was also a significant predictor of
outcome in the program. These findings highlight the importance
of exposures (in conjunction with cognitive restructuring) in ICBT
for social anxiety. They also provide encouraging evidence that
individuals with clinical levels of social anxiety are willing to
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attempt exposures on their own, without the support and structure
of the face-to-face therapy environment. Thus, exposures remain
an important component of social anxiety treatment and can be
used effectively through an Internet-delivered intervention.

Coach contact also emerged as an important component of the
program. Participants that remained in the program past the psy-
choeducation module were more likely to have made contact with
a coach, and the number of phone calls with a coach differentiated
responders from nonresponders. Although prior research on guided
versus unguided ICBT for social anxiety has been mixed (Berger
et al., 2011; Furmark et al., 2009; Titov et al., 2008), our findings
align with broader meta-analytic evidence that guided ICBT yields
superior outcomes and adherence relative to unguided ICBT
(Richards & Richardson, 2012; Spek et al., 2007). One unique
aspect of the present study is that users could make their own
choice regarding coaching (rather than being randomly assigned to
a guided or unguided condition). Given that choice, only about half
of participants chose to use a coach, and coach contact was
associated with longer program retention and positive program
outcome. Although there were no differences in baseline social
anxiety levels, it is possible that participants that made contact
with their coach were more motivated in general, contributing to
their choice regarding coaching, their retention in the program, and
their ultimate symptom improvement. Future research should eval-
uate both participant and coach factors that may contribute to the
preference for (or avoidance of) coach support and its relation to
outcome.

Clinical Implications

The Joyable program represents an important next step in the
“bench-to-bedside” progression of ICBT for social anxiety. Previ-
ous studies have established the efficacy and effectiveness of
ICBT within a structured setting, but our study is the first to
examine the utility of an Internet-based intervention for individu-
als with social anxiety without requiring diagnostic evaluation or
strict inclusion/exclusion criteria. Users that engaged in the pro-
gram, especially those that were exposed to all three primary
components, experienced a meaningful decrease in symptoms,
suggesting that an online CBT-based protocol can be an effective
intervention for social anxiety in a real-world setting.

Although it is the hallmark of SAD, interpersonal apprehension and
avoidance is elevated in a range of psychiatric disorders, including
most anxiety and mood disorders (Gros, McCabe, & Antony, 2013),
autism (e.g., Kuusikko et al., 2008), and psychosis (e.g., Michail &
Birchwood, 2009), as well as numerous physical health conditions
(e.g., Altintas, Yerdelen, & Taskintuna, 2015). Participants in our
sample were not interviewed to determine whether SPIN elevations
were primarily due to disorder-level social anxiety or better accounted
for by another disorder. This necessarily limits conclusions regarding
the specificity of the current findings to threshold SAD. Importantly,
however, it underscores the likely robust transdiagnostic effectiveness
of Joyable—and more broadly CBT for social anxiety—to address
social concerns secondary to a range of difficulties. Furthermore,
ICBT specifically targeted to social anxiety has therapeutic effects
that extend to comorbid disorders such as depression, panic, and
generalized anxiety as well as nonspecific dimensional distress and
functional disability (Dear et al., 2015). As such, in addition to
remediating principal social anxiety as well as social concerns sec-
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ondary to other conditions, there is likely the added benefit of non-
specific symptom reduction. In the future, broader assessment of
symptom constellations and disorder-level comorbidity could help
disentangle the relative contributions of these processes to overall
therapeutic change and skill generalization related to ICBT for social
anxiety.

Taken together, ICBT has the potential to extend Internet-based
mental health services to those with social anxiety that may oth-
erwise be unwilling or unable to seek out face-to-face treatment.
This includes very severe and/or highly avoidant individuals who
may be less likely to pursue face-to-face intervention (Erwin et al.,
2004), individuals whose schedules do not permit the time com-
mitment for weekly in-person visits, and individuals that live in
rural areas with limited access to providers trained in CBT (Ca-
vanagh, 2014). ICBT has the potential to provide immediate access
(i.e., no waitlist) to an empirically supported treatment with “ses-
sions” that can be completed at any time and from any location.
Online platforms also now play an integral role in socio-
occupational functioning for many individuals, and ICBT is keep-
ing pace with the trend to seek out health care in this manner.

Strengths and Limitations

A principal strength of the present study was its application of
ICBT in a real-world context, thereby allowing us to examine a large
cohort of socially anxious individuals without the constraints of a
laboratory-based research clinic. However, limitations must also be
acknowledged. First, we had limited data on the demographic char-
acteristics of our participants. Information regarding race, ethnicity,
socioeconomic status (SES), education, employment, and marital
status will be essential to better understand the characteristics of
program users, and importantly, program responders. For instance,
individuals with higher SES and more education may be more com-
puter literate, making them more likely to stay in the program longer
and thus more likely to respond positively. Nonetheless, age and
gender did not predict response, suggesting that the program can be
effective for a broad range of users.

Second, important other data, such as treatment history, concur-
rent treatment, medication usage, diagnostic status, and the pres-
ence of comorbid disorders, were not available. Because many
prior ICBT studies had exclusion criteria specifically based on
these categories, our understanding of these factors and their
contributions to treatment response are especially limited. Gather-
ing such data in the future will allow an examination of whether
program users are more typically treatment naive, whether the
program is helpful as an adjunct to treatment-as-usual, and whether
comorbidity affects program retention and response.

Third, because of the online nature of the program, certain
clinical variables were more difficult to track than they are during
face-to-face interventions. For instance, Joyable coaches have an-
ecdotally noted that their clients reported completing exposures on
their own that they did not log in the program. It is therefore
possible that our data underestimate the number of exposures
completed by some participants. Likewise, our data may have
underrepresented the amount of coach contact during the program,
as we were unable to systematically track contact via text, email,
or instant messages. Many individuals with social anxiety are
highly anxious about talking over the phone, and as such, alterna-
tive forms of communication may be especially important for this

population. More systematic tracking of these important details is
needed to understand their effects on outcome and adherence.

Fourth, the pay-for-service nature of the program may have
introduced additional bias into our sample. The present study only
included users that remained active in the program past the 7-day
free trial, meaning all participants in the current study paid $99 per
month. Users willing to pay for the service may be more motivated
to engage in the program, may try harder and be more active in the
program, and may stay in the program longer than would nonpay-
ing users. Furthermore, the cost of the program may have been
prohibitive for lower SES individuals, skewing the sample toward
a higher SES (and likely more educated and computer literate)
sample. Nonetheless, individuals with a broad range of social
anxiety severity were willing to pay for the program.

Finally, because of the open-access nature of the program, we
could not include a control condition or longitudinal follow-ups in
the current study. The inclusion of a control condition can provide
more certainty regarding the causal nature of the intervention
outcome. Follow-up assessments would also have increased con-
fidence in the sustainability of the positive effects of the program.
Prior studies of ICBT for social anxiety have demonstrated large
controlled effect sizes and treatment gains that are maintained up
to five years (Boettcher et al., 2013; Hedman et al., 2011), sug-
gesting that ICBT for social anxiety performs well when compared
to control conditions and appears to have enduring effects. Sub-
sequent examinations of the Joyable program would do well to
include a waitlist or nonactive control condition, conduct diagnos-
tic assessments including commonly comorbid symptoms presen-
tations at intake as well as follow-up, and offer the program
free-of-charge to participating users to reduce selection bias and
increase confidence regarding causality.

Future Directions

Future directions of Internet-based interventions are especially
important to consider, given the rapid pace of technological de-
velopments and advances in Internet applications. In particular,
personal media devices are becoming increasingly prevalent, with
64% of Americans owning a smartphone and nearly 20% of
Americans relying exclusively on their smartphone for Internet
access (Pew Research Center, 2015). Smartphone technology has
the potential to make psychological interventions more accessible,
efficient, and interactive for patients (Boschen & Casey, 2008), in
part by providing Internet access while also being more portable
and more frequently used. Only one published study has empiri-
cally examined the efficacy of CBT delivered through a smart-
phone. An RCT found that a “mobile CBT” protocol based on the
ICBT program developed by Andersson and colleagues (2006)
resulted in greater improvement in social anxiety symptoms than
did mobile interpersonal psychotherapy for social anxiety (Dagoo
et al., 2014). Additional research is needed to evaluate character-
istics of mobile CBT users, predictors of response, and the effec-
tiveness of ICBT in a smartphone (or tablet) format.

Future research should also target other components of the Joyable
program. In addition to the CBT-based modules, the program also
offers access to an online community where users can share their
activities and progress with other users. Given the social isolation that
often accompanies severe social anxiety, the online community may
act as a source of support for users with limited social networks and
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may also enhance motivation and treatment adherence (Berger et al.,
2011; Furmark et al., 2009). Many published ICBT programs include
a discussion forum as part of their program (Hedman et al., 2016), but
only one study has systematically investigated its influence. Specifi-
cally, Titov and colleagues (2008) found that adding a clinician-
moderated discussion forum yielded small improvements in within-
group effect sizes for ICBT. Gaining an understanding of who uses
the online community forum and whether or not the forum influences
outcome will be important next steps in evaluating the Joyable pro-
gram.

Conclusions

This study demonstrated that an online CBT-based intervention for
social anxiety delivered in a real-world setting yielded reductions in
social anxiety for users with a wide range of symptom severity. Rates
of adherence were higher than previously published open-access trials
of ICBT for anxiety and depression, and outcomes were comparable
to or exceeded controlled trials of ICBT as well as face-to-face CBT
for SAD. Exposures and guidance from a coach emerged as important
predictors of positive outcomes. Taken together, the Joyable program
represents an easy-to-access and effective intervention that extends
Internet-based mental health services to individuals that may other-
wise experience barriers to receiving evidence-based treatment for
social anxiety.
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BACKGROUND RESULTS

- Participants were 75.0% female, 46.1% non-White

« Depression and anxiety are leading causes of disability race/ethnicity, and the mean age was 39.5 years

and associated with S1 trillion of lost productivity in the Change in Work-Related Impairment Change in Activity Impairment

1-2
global economy annually + At baseline, 73.0% of participants endorsed work

impairment with 15.6% reporting absenteeism and

« There is a need for accessible and effective mental . . .
68.5% experiencing presenteeism

health care to help combat adverse workplace outcomes

associated with depression and anxiety - Additionally, 76.0% of participants reported impairment

* Time limited, evidence-based, telebehavioral health care In non-work activities

options may help meet these needs

Percent Overall Work
Percent Activity Impairment

- Among participants with baseline impairment, a 40.9%
mean reduction in total work impairment and 47.4%
mean reduction in non-work activity impairment was
observed from baseline to final assessment

- We aimed to evaluate 1) baseline prevalence of work
impairment and non-work activity impairment and 2) the W Baseline B Final Assessment W Baseline B Final Assessment
association between change in depression and anxiety
symptoms and work and activity impairment at the final
session among employed U.S. adults who completed an
~8-week protocolized cognitive behavioral telehealth
treatment for depression and anxiety

« There was a significant direct association between
change in depression ($=1.1, p<.001) and change in
anxiety (8=1.0, p<.001) symptom severity and total
work impairment at the final session among
participants with elevated depression (n=235) and/or
anxiety (n=182) symptoms and work impairment at
baseline

Work and activity impairment were
prevalent among a cohort of employed U.S.
Rlnvintdnenirniviiimeel adults engaged in a cognitive behavioral ) and

delivered via telephone or video by a licensed therapist change in anxiety (8=0.8, p<.001) symptom severity

and activity impairment at the final session among
participants with elevated depression (n=279) and/or

METHODS

telehealth treatment. Significant
a consecutive cohort of 532 program participants i m p rove m e nts i n i m pai rm e nt We re anxie’Fy (n=209) symptoms and activity impairment at

baseline

« We analyzed previously collected de-identified data from

» Total work impairment (absenteeism [% work time

missed] plus presenteeism [% impairment experienced at Observed, and were aSSOCiatEd With CONCLUSIONS
work]) and activity impairment (impairment in regular . . .
concurrent improvements in depression

activities outside of work) due to behavioral health
and anxiety symptoms.

» Work and activity impairment were prevalent among a
cohort of employed U.S. adults engaged in a cognitive
behavioral telehealth treatment for depression and
anxiety

problems were assessed using the Work Productivity and
Activity Impairment (WPAI) scale

» Depression and anxiety symptom severity were
measured by the Depression Anxiety Stress Scales 21

(DASS-21) at baseline and final session » There were significant improvements in work and

activity impairment over the course of the program, and
these changes were associated with concurrent

» Multivariate linear regression was used to examine the . . . .
improvements in depression and anxiety symptoms

association between change in depression and anxiety
symptom severity and work and activity impairment at
the final session among individuals with workplace or
activity impairment and elevated depression or anxiety
symptoms at baseline

+ Time limited, cognitive behavioral telehealth treatments
for depression and anxiety have the potential to
improve workplace outcomes
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Prevalence and Change in Work-Related Impairment Among Users of a

Guided Digital Intervention for Depression and Anxiety
A Retrospective Cohort Analysis
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Although there is a growing body of evidence to demonstrate the efficacy and effectiveness of digital interventions for
reducing psychological symptom severity, relatively few studies have examined the impact of these tools on functional
impairment, including work-related impairment. Work-related impairment is a primary driver of individual and societal
costs associated with depression and anxiety and is a key treatment outcome of interest. This study aimed to describe the
impact of a guided digital intervention for depression, generalized anxiety, and social anxiety on user-reported work-
related impairment by examining 1) the prevalence of work-related impairment, 2) the magnitude of change in work-
related impairment over the course of the program, and 3) the association between symptom severity and work-related
impairment. Results suggest that 25.1% of users reported that their work was very much or extremely impaired by their
depression or anxiety symptoms. There was a significant association between module completion and improved work-
related impairment for the Depression (f=-0.1; p<.0001), Generalized Anxiety (f=-0.1; p<.0001), and Social Anxiety
($=-0.1; p<.0001) programs. Associations between module completion and change in work-related impairment retained
significance with covariate adjustment. Of the users reporting the most severe baseline impairment, 78% endorsed
improved functioning at their final assessment. There was also a moderate correlation (7= 0.2-0.5, p<.05) between
baseline symptom severity and work-related impairment. Digital interventions have potential to improve work-related
impairment and measuring impairment in addition to symptom severity may add important clinical information allowing
for a more thorough evaluation of the effectiveness of these tools.

Keywords: digital mental health, mHealth, iCBT, depression, anxiety, work-related impairment

Depression and anxiety are two of the most common mental
health problems. Over 17 million adults in the United States have
had at least one major depressive episode and over 18 million
have an anxiety disorder (NIMH, 2017). Additionally, the rates of
depression and anxiety continue to grow, exacerbated in part by
the COVID-19 pandemic (Vahratian et al., 2021).

Although effective interventions have existed for decades
(Cuijpers et al., 2008; Hofmann & Smits, 2008), over 50% of
those in need of services do not receive them (NIMH, 2019). Over
the past decade, there has been increased focus on the potential of
technology to help improve access to mental health services,
particularly for common mental health problems like anxiety and
depression (Ebert et al., 2017). There is a growing body of
literature to support the efficacy and effectiveness of digital
interventions for depression and anxiety (Firth et al., 2017a; Firth
et al., 2017b).

Similar to the treatment literature more broadly (McKnight &
Kashdan, 2009), however, the vast majority of these studies only
focus on symptom reduction. Although symptom reduction is an
important treatment outcome, functional impairment, or
limitations in functioning due to mental health symptoms (Ustiin

& Kennedy, 2009), is another key treatment outcome. In fact,
research suggests that for patients, improved functioning is as
important as symptom reduction (Langlieb & Guico-Pabia, 2010;
Zimmerman et al., 2006).

Although moderately correlated, symptom severity and functional
impairment do not always respond to intervention the same way.
Functional impairment is often less responsive to intervention and
improvements in functional impairment tend to lag behind
symptom reduction (Hammer-Helmich et al., 2018; McKnight &
Kashdan, 2009). Additionally, research suggests that functional
impairment can persist after symptom remission and increase risk
for relapse (Hardeveld et al., 2010).

This is particularly important given that the functional impairment
associated with anxiety and depression is associated with high
individual and societal costs and is a leading cause of disability
(Woo et al., 2011). Many of these costs are associated with
hindered functioning at work, including lost productivity,
absenteeism, and unemployment. For example, worldwide lost
productivity associated with depression and anxiety alone account
for an estimated $1 trillion of lost productivity (Health, TLG,
2020).
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As such, there has been increased interest among health plans and
employers in improving access to mental health services and many
are incorporating self-management digital tools to help expand
their benefits offerings. There is a need to better understand the
impact of these tools on work- related impairment. Digital+, a
guided internet-based Cognitive Behavioral Therapy (iCBT)
program for anxiety and depression, provides a unique opportunity
to begin to understand the impact of such tools.

Digital+ is made available to users through health plan and
employer partners. Digital+ consists of three, cognitive behavioral
therapy-based programs for depression, generalized, and social
anxiety. Previous analyses have demonstrated a significant
association between program module completion and depressive
and anxiety symptom reduction with large effect sizes (Anton et
al., 2021; Dryman et al, 2017). A critical next step is to
understand the impact of Digital+ on work-related impairment. As
such, this study aimed to examine: 1) the prevalence of work-
related impairment; 2) the magnitude of change in work-related
impairment over the course of the program; and 3) the association
between psychological symptom severity and work-related
impairment.

Method

Procedure. AbleTo, Inc., a virtual behavioral health company,
partners with employers and health plans to make Digital+
available to covered members and employees. These individuals
learn about Digital+ through various marketing campaigns,
including information provided on an employer’s benefits
webpage, via posters and flyers in office settings, and through email
and text campaigns. Interested individuals may access Digital+ via
the web or a mobile app and are asked to complete a brief survey
to determine program appropriateness (e.g., safety) and program
focus (e.g., depression, generalized anxiety, or social anxiety).

Participants. We analyzed previously collected and permanently
de-identified data from a consecutive cohort of 1,896 adult (>=18
years) Digital+ users enrolled between January 1, 2020 and June
30, 2020 Of those, 1,702 (89.8%) had the work-related impairment
question embedded in their program, and 478 (28.1%) users
completed at least half of the program modules and were included
in the final analyses. All study procedures were submitted to the
Sterling Institutional Review Board (IRB), Atlanta, GA, USA, and
deemed exempt.

Design. This was retrospective cohort analysis.

Description of the Program. Digital+ is a web- and mobile-based

application with personalized coaching for anxiety and depression.
Users are directed to one of three programs based on their
presenting problem and identified goals. All programs are based on
cognitive behavioral principles and include 8 modules that consist
of psychoeducation, brief activities (<10 min), mood and symptom
tracking, and 1:1 coaching. Programs include: 1) Depression; 2)
Generalized Anxiety; and 3) Social Anxiety.

M. Anton et al.

Materials. Participant Characteristics. As part of the standard
enrollment process, users provided basic demographic information
(i.e., age and gender).

Baseline Symptom Severity. Participants in the Depression program
completed the Patient Health Questionnaire-9 (PHQ-9; Kroenke,
Spitzer, Williams, 2001) during enrollment. The PHQ-9 is a 9-item
self-report measure designed to evaluate the presence of depressive
symptoms over the past two weeks. Items are rated on a 0 (Not At
All) to 3 (Nearly Every Day) scale. Total scores range from 0 to 27
and cut-off scores for mild, moderate, moderately severe, and
severe depressive symptoms are 5, 10, 15, and 20 respectively.

Participants in the Generalized Anxiety program completed the
Generalized Anxiety Disorder-7 (GAD-7; Spritzer et al., 2006)
during enrollment. The GAD-7 is a 7-item anxiety self-report
measure. Items are rated on a 0 (Not at All) to 3 (Nearly Every Day)
scale. Total scores range from 0 to 21 and cut-off scores for mild,
moderate, and severe anxiety symptoms are 5, 10, and 15
respectively.

Participants in the Social Anxiety program completed the Social
Phobia Inventory (SPIN; Connor et al., 2000) during enrollment.
The SPIN is a 17-item self-report questionnaire that assesses social
anxiety symptoms over the past week. Items are rated on a 0 (Not
At All) to 4 (Extremely) scale. Total scores range from 0 to 68 and
scores 20 and greater are considered clinically significant
(Chukwujekwu & Olose, 2018; Lauria-Horner, 2016)

Work-Related Impairment. Work-related impairment was assessed
with a single item adapted from the functional impairment item on
the PHQ-9. The item asked users to rate: “How much has
depression [persistent anxiety or stress; or fear of judgement in
social situations] interfered with your ability to do your work” on
a 1 (Not At All) to 4 (Extremely) scale. Total scores range from 1
to 4.

Statistical Analysis. Baseline demographic and clinical
characteristics were reported as frequencies and percentages for
categorical variables and means and standard deviations for
continuous variables. Outcome measures over time were also
reported as means and standard deviations, as well as frequencies.
Linear mixed models with a random intercept and slope were
constructed using restricted maximum likelihood estimation
procedures in the PROC MIXED function of SAS 9.4 to examine
the association between Digital+ program completion and change
in work-related impairment. First, models were estimated
separately for each program and the covariance structure that
provided the best model fit was identified. Based on model fit
indices, the best fitting model was carried forward into the
covariate models to examine the associations between baseline
participant characteristics (i.e., baseline symptom severity and
work-related impairment, age, and gender) and change in work-
related impairment over time. Participants who completed at least
four modules were included in these analyses. In order to examine
the association between baseline symptom severity and work-
related impairment, Pearson’s correlation coefficients were
estimated. Additionally, the correlation between change in
symptoms and change in work-related impairment were estimated.
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Results

Participants

A total of 1,896 participants enrolled in and initiated use of Digital+
between January 1, 2020 and June 30, 2020. Of those 1,702
(89.8%) had the work-related impairment item embedded in their
program. Among those 1,702 users, 478 (28.1%) completed at least
four modules and were retained for the final analyses. Baseline
characteristics for these users can be found in Table 1. There were
no significant differences in age, baseline depressive, generalized,
or social anxiety symptom severity among those who completed
fewer than four modules and those who completed at least four
modules. There was, however, a significant difference in gender,
such that those who did not disclose their gender were less likely to
complete four or more modules (p=.04).

Prevalence of Work-Related Impairment

At baseline, 17.2% (n=82/478) of users reported no work-related
impairment, 57.7% (n=276/478) of users reported some work-
related impairment, 18.4% (n=88/478) of users reported that their
work was very much impaired, and 6.7% (n=32/478) reported that
their work was extremely impaired because of their depression or
anxiety. There were no significant differences in the distribution of
baseline work-related impairment across the three different
programs (p=.07). Descriptive statistics for the work-related
impairment item at baseline, module 4, and module § are
summarized in Table 2 for all users who completed at least half the
program content.

Change in Work-Related Impairment

Among the 478 users who completed at least half the program
content, 204 (42.7%) reported improvements in their work
impairment, 238 (49.8%) rated the same level of work impairment,
and 36 (7.5%) individuals reported more severe work impairment
at their final assessment. On average, there was a 0.4-point
reduction in impairment between the first and last assessment. Of
the 120 (25.1%) individuals who reported that their work was very
much or extremely impaired at baseline, 93 (77.5%) reported
improved functioning at their final assessment. Among these
individuals there was an average reduction of 1.0 in impairment
between the first and last assessment.

Model-implied estimates for work-related impairment by program
are presented in Figure 1. In the linear mixed model to evaluate
associations between Depression program completion and
reductions in work-related impairment among users with exposure
to at least four modules (n=164), significant fixed effects of module
completion (£(1, 809)=70.1, p< .0001) and baseline work-related
impairment (£(1,158)=389.1, p<.0001), but not age (F(1,158)=1.8,
p=18), gender (F(2, 158)=0.4, p=.69), or baseline depressive
symptomatology (#(1, 158)=0.1, p=.74) were observed. There was
also significant variability around the mean slope (p=.0001) and
significant residual variance (»<.0001).

Similarly, there were significant fixed effects of Generalized
Anxiety program completion (£(1, 1,050)=52.7, p<.0001), baseline
work-related impairment scores (£(1,213)=580.8, p<.0001), and
baseline generalized anxiety symptoms (F(1,213)=4.1, p=.045), but
not age (£(1,213)=0.2, p=.64), or gender (£(2,213)=0.7, p=.51) on
change in work-related impairment among users who completed at
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least four modules (n=219). There was also significant variability
around the mean slope (p<.0001) and significant residual variance
(p<.0001).

In the linear mixed effects model among Social Anxiety program
users exposed to four or more digital modules (#=95), there were
significant fixed effects of module completion (F(1, 393)=30.5,
p<.0001), baseline work-related impairment scores
(F(1,89)=283.0, p<.0001), and baseline social anxiety
symptomatology (F(1, 89) =7.4, p=.008) on reductions in work-
related impairment, but not age (£(1,89)=0.5, p=47) or gender
(F(2,89)=1.1, p=.34). There was also significant variability around
the mean slope (P=.009) and there remained significant residual
variance (p<.0001).

Work-related Impairment and Baseline Symptom Severity

Among the 164 users in the Depression program, there was a large
correlation between baseline depressive symptoms and work-
related impairment (7=0.5, p<.0001). In the Generalized Anxiety
Program (n=219), there was a moderate correlation between
baseline symptom severity and work-related impairment (+=0.4,
p<.001). Similarly, among the 95 users in the Social Anxiety
program, there was a moderate correlation between baseline social
anxiety symptoms and work-related impairment (7=0.2, p=.02). See
Table 3 for a summary of these results and Figure 2 depicts the
association between baseline psychological symptom severity and
work-related impairment.

Additionally, we examined the correlation between change in
psychological symptom severity and change in work-related
reduction among users who completed at least half the program
content. There was a moderate correlation between change in
depressive symptoms and change in work-related impairment
(r=0.2, p=.001), as well as between changes in generalized anxiety
symptoms and work-related impairment (7=0.3, p<.0001). There,
however, was not a significant correlation between changes in
social anxiety symptoms and change in work-related impairment
(=0.1, p=26).

Figure 1. Estimated mean work-related impairment by modules

completed for users who completed at least four modules.
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Figure 2. Associations between mean baseline psychological
symptom severity total scores and work-related impairment total
scores.
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Table 1. Baseline sample characteristics among users who
completed at least four modules (N=478).

Social
Depression Generalized Anxiety
Variables (n=164)  Anxiety (n=219) (n=95)
Age (years) 38.2
M (SD) (12.7) 37.2(12.9) 40.6 (12.7) 34.5(11.3)
Gender n (%)
Female 306 (64.0) 109 (66.5) 142 (64.8) 55(57.9)
Male 131(27.4) 43 (26.2) 63 (28.8) 25 (26.3)
Non-binary 5(1.1) 3(1.8) 0(0.0) 2(2.1)
Not Disclosed 36 (7.5) 9(5.5) 14 (6.4) 13 (13.7)
Source
Employer 327(68.4) 118 (72.0) 137 (62.6) 72 (75.8)
Health Plan 151 (31.6) 46 (28.0) 82 (34.4) 23(24.2)
Program
Depression 164 (34.3) -- - -
Generalized
Anxiety 219 (45.8) -- - -

Social Anxiety 95(19.9) -- -- -

Table 2. Distribution of work-related impairment by modules

(N=478).
Outcome Baseline Module 4  Module 8
Overall N=478* n=472** n=226
Work-Related Impairment 2.1(0.8) 1.9 (0.7) 1.7 (0.7)
(mean, SD)
143 107

(1) Not At All (n, %) 82(17.2)  (30.3) (43.5)

276 271 115
(2) Somewhat (n, %) (57.7) (57.4) (46.8)
(3) Very Much (n, %) 88 (18.4) 43(9.1) 17 (6.9)
(4) Extremely (n, %) 32 (6.7) 15(3.2) 7(2.9)
Depression n=164 n=163 n=95

Work-Related Impairment
(mean, SD)

22(08) 19(0.7) 1.7(0.9)

(1) Not At All (n, %) 26 (15.9) 42(25.8) 44 (46.3)
(2) Somewhat (n, %) 92 (56.1)  95(58.3)  38(40.0)
(3) Very Much (n, %) 32(20.1) 20(123) 7(74)
(4) Extremely (n, %) 13 (7.9) 6 (3.7) 6 (6.3)
Generalized Anxiety n=219 n=215 n=112

Work-Related Impairment
(mean, SD)

2107 17(0.6) 1.7(0.7)

(1) Not At All (n, %) 45(20.6) 76(35.4) 45(40.2)
126 121 57 (50.9)

(2) Somewhat (n, %) (57.5) (56.3)

(3) Very Much (n, %) 38(17.4) 15(7.0) 9 (8.0)

(4) Extremely (n, %) 10 (4.6) 314 1(0.9)

Social Anxiety n=95 n=94 n=39

Work-Related Impairment
(mean, SD)

23(08) 19(08) 1.6(0.6)

(1) Not At All (n, %) 11 (11.6) 25(26.6) 18 (46.2)
(2) Somewhat (n, %) 58 (61.1) 55(58.5) 20(51.3)
(3) Very Much (n, %) 17 (17.9)  8(8.5) 1(2.6)
(4) Extremely (n, %) 9 (9.5) 6 (6.4) 0(0.0)

Note. *Baseline scores represent responses provided at Modules 1 unless
missing then the first available assessment was used. N=87 (18.2%) had
data at Module 1. N=391 (81.8%) had data at Module 2. **N=6 (1.2%) were
work-related impairment data missing data at Module 4
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Table 3. Means, standard deviation, and Pearson correlation for
work-related impairment and baseline psychological symptom

severity.
Variable Mean SD Work-Related
Impairment
1.  Work-Related 2.1 0.8 -
Impairment

2. PHQ-9 12.0 5.1 0.5%%*

3. GAD-7 11.7 5.3 0.4%*

4. SPIN 314 13.8  0.2*

Note. PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized
Anxiety Disorder-7; SPIN: Social Phobia Inventory.
*p<.05 **p<.01

Discussion

This study adds to the literature on digital interventions at reducing
symptoms of depression and anxiety by examining the change in
user-reported work-related impairment among users of a guided
digital intervention. At the beginning of the program, work-related
impairment was prevalent with more than a quarter of users
endorsing that their work was very much or extremely impaired by
their depression or anxiety symptoms. There were significant
improvements in work-related impairment among participants in
all three Digital+ programs, with 43% of users endorsing a lower
level of impairment at their final assessment relative to their first
assessment and 78% of the users reporting the most severe baseline
impairment endorsing improved functioning at their final
assessment. Additionally, across all three programs there was a
significant association between module completion and improved
work-related functioning, controlling for both baseline symptom
severity and work-related impairment, as well as age and gender.
Higher baseline work-related impairment was associated with a
slower reduction in impairment overtime. In the Generalized and
Social Anxiety programs, but not the Depression program, higher
baseline symptom severity was also associated with a slower
reduction in work-related impairment. There was a moderate
correlation between baseline symptom severity and work-related
impairment across all three programs. Similarly, there was a
moderate relationship between change in depressive and
generalized anxiety symptoms and changes in work-related
impairment, but not changes in social anxiety symptoms.

The rate of work-related impairment among this cohort of Digital+
users was lower than that seen among those experiencing
depression and anxiety more broadly. For example, 63.8% of
United States adults who have a major depression episode
experience severe impairment, including work-related impairment
(NIMH, 2019). This might suggest that users who are self-selecting
into digital interventions experience lower levels of impairment
than those who self-select into more intensive interventions, such
as more traditional one-on-one treatment.

Relatedly, although users with higher baseline work-related
impairment also benefited from Digitalt programs, they
experienced a slower reduction in impairment relative to those with
lower baseline impairment. There is increased interest in
identifying individuals who are most likely to benefit from these
tools, in order to help direct individuals to appropriate
care. Randomized trial research consistently demonstrates that
those who are experiencing higher levels of symptomatology are
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less likely to adequately engage in and benefit from digital
interventions (Arean et al., 2016; Firth et al., 2017a). Similarly, in
the broader treatment literature higher functional impairment is
associated with lower treatment response (Delgadillo, Moreea, &
Lutz, 2016). It is possible that those experiencing higher levels of
work-related impairment may be better served by a higher level of
care. As such, it may be important for digital tools to assess
functional impairment in order to direct individuals to appropriate
care.

Finally, consistent with the broader literature (McKnight &
Kashdan, 2009; McKnight et al., 2016), this study demonstrated
that although baseline symptom severity and work-related
impairment were moderately associated, the relationship between
module completion and changes in functional impairment were
independent of baseline symptom reduction. Additionally, the
changes in work-related impairment and symptom change were
only modestly correlated, and for the Social Anxiety program not
correlated. Therefore, the inclusion of both measures of functional
impairment and symptom scores may not only provide the most
thorough and useful clinical information, but also more adequately

assess treatment response in the context of digital interventions.

Limitations and Future Directions

The results of this study must be interpreted considering its
limitations. First, the lack of a control group means that we were
unable to account for natural changes in work-related impairment
or the effect of missing data. The real-world context of this study,
however, is seen as a primary strength. Second, analyses focused
on only a subset of users who completed at least half the program
content. This approach, however, may have overestimated the
impact of Digital+ on work-related impairment for users who
completed fewer than four modules. This limitation was mitigated
to some extent by a relatively conservative analytic approach that
included those who did not complete all program content. Third,
work-related impairment was measured using a single item, in
order to enhance usability and reduce user burden. Other well-
validated measures of functional impairment, including work-
related impairment exist, and may offer a more comprehensive
assessment of impairment. Relatedly, we did not collect
information on current employment status. This information could
help further contextualize user’s ratings of work-related
impairment. Additionally, although individuals’ perceptions of
impairment are critical to their lived experience and overall
functioning, more objective assessments of functioning at work,
including absenteeism and presenteeism may add additional
pertinent information. Future research should include these
measures to assess not only the association between user-reported
impairment and these more objective metrics, but also the impact
of these interventions on work productivity. Finally, future research
should examine the enduring impact of digital interventions on
functioning at work beyond the intervention period.

Conclusions

Work-related impairment was prevalent among users, and there
were significant improvements in function at work over the course
of a guided digital intervention for depression and anxiety. Given
the high societal and individual burden associated with depression
and anxiety, it is critical to evaluate the impact of digital
interventions on functioning, particularly at work. Digital
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interventions for depression and anxiety, like Digital+, have
potential to improve work-related impairment. Assessing
impairment in combination with symptom severity throughout the
program may add important clinical information allowing for a
more thorough evaluation of the effectiveness of these tools.
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An Innovative Technology-Enabled
Behavioral Health Solution to Improve
Employee Productivity: Outcomes from
a National Real-World Population

Behavioral Therapy for U.S. Workers with Comorbid Medical
and Mental Health Conditions

Introduction

There is a pressing need for behavioral health solutions to meet the significant economic and health burden of
comorbid mental and medical illness among adults in the United States (U.S.) workforce. Depression and other
mental health issues affect nearly 1 in 5 adults in U.S., commonly co-occur with chronic medical conditions, and
together increase the likelihood of absenteeism, presenteeism, and overall reduced work productivity (1-5). The
incremental cost burden attributable to depression among U.S. employees amounts to nearly $210 billion annually
owing equally both to avoidable medical expenditures and to the cost of lost work productivity (2). Moreover, as
with the broader U.S. population, many employees with depression go undiagnosed and untreated (6). These
data underscore the tremendous opportunity and need for innovative solutions to identify, engage, and treat
individuals with depression and medical conditions in the workforce in order to reduce the personal impact on
employees and reduce the cost burden for individuals, employers and the health care system.

Innovative Solutions: Proactive Tele-Behavioral Therapy

For individuals with medical conditions, behavioral therapy The incremental cost
is an effective treatment option for depression and is burden to US employers
associated with improved adherence to prescribed medical attributed to depression

and lifestyle therapies (7). However, numerous barriers limit
psychotherapy treatment initiation in working populations;
structural barriers (e.g. lack of time) and attitudinal barriers

(e.g. stigma), as well as lack of awareness treatment is
needed, are part of a long list of reasons why individuals
who may benefit do not access behavioral healthcare (8, 9).
High quality, proactive behavioral therapy delivered
remotely by telephone or video may dramatically increase
access to therapy for