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This pilot program tested the feasibility of
connecting patients receiving medical care
from 98point6 (a virtual healthcare platform
that leverages artificial intelligence and machine
learning to deliver primary care through a
text-based, smartphone interface) with the
2Morrow app (a behavioral health platform
that utilizes acceptance commitment therapy
[ACT] to address key chronic disease drivers and
conditions). It also evaluated the potential for
Sfuture clinical research using this methodology.
Materials and methods: Adult patients

of 98point6 who expressed one of several
behavioral health concerns (tobacco addiction,
pain, stress/anxiety, or weight management)
were evaluated by a board-certified primary
care physician. They were subsequently given
the recommendation to download the 2Morrow
app and use one of the ACT-based programs

at no cost. De-identified data were collected
about 2Morrow app usage. Surveys were sent

to patients via email at 7 and 28 days post-
recommendation to collect information about
their experience using the app.

Results: From April to October 2018, 98point6
and 2Morrow conducted a pilot program

to offer the 2Morrow app to patients who
expressed concern about any of the following
topics: tobacco addiction, pain, stress/anxiety,
or weight management. 98point6 providers
recommended the 2Morrow app to 28 patients,
16 of whom downloaded the app and used at
least one 2Morrow program. Five patients used
multiple modules within the 2Morrow app. De-
identified data are presented regarding those
patients who used the app and which modules
were accessed and with what frequency. Four
patients completed the post-recommendation
user surveys.

Conclusions: The 98point6 virtual healthcare
patients showed good adherence to the
recommendation for ACT delivered through
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a mobile app. Patients followed through on
physician recommendations at rates equivalent
to similar published studies. A clinical trial to
measure patient satisfaction, compliance, and
outcomes is feasible. The ability to treat several
behavioral health concerns commonly seen in
primary care using an entirely digital healthcare
plan deserves additional study.

ental illness, unhealthy behavior,

and behavioral health (collectively

termed as “BH”) conditions are
common. The 2016 National Survey on Drug
Use and Health indicated a diagnosis of “any
mental illness” to be prevalent in 44.7 million
Americans.' In particular, tobacco addiction,
emotional stress, concerns about weight, and
complaints of somatic pain make up a substantial
portion of primary care patient visits.? Despite
these statistics, successful screening and
treatment of BH concerns is challenging in a
primary care setting, and one study found that
only 41% of adults with mental illness received
treatment in the past year.’

Smoking is the leading preventable cause of
death, and quitting greatly reduces the risk of
tobacco-related illnesses.* Assisting patients in
quitting tobacco is an important role for primary
care, and physician involvement in patient efforts
to stop smoking is beneficial.> One common
model is the “5 A’s” (ask, advise, assess, assist,
and arrange), in which physicians ask patients
about tobacco use, advise to stop smoking, assess
readiness to quit, assist in obtaining resources,
and arrange follow-up evaluation.® An alternative
strategy—ask, advise, connect—showed a higher
success rate, and this approach readily lends
itself to a digital care model.’

Anxiety disorders of all types are increasing in
incidence, including in younger adults.® Recent
data from the National Institute of Mental Health

indicate that the incidence of treatment for any
anxiety disorder in the previous year is >20%
for adults aged 18-59 years.? Self-reported stress
and anxiety are important components of the
diagnosis of anxiety disorders.!

Pain also has a high prevalence, with more

than 126 million Americans reporting pain in
the past 3 months and 11.3% reporting chronic
daily pain."" The management of pain is a
complex issue, and while it is not traditionally
considered a behavioral health issue, evidence
suggests that outcomes are improved when
both pharmacological and nonpharmacological
approaches are used. According to the Centers
for Disease Control and Prevention (CDC),
nonpharmacologic therapy (including behavioral
therapy) and nonopioid pharmacologic therapy
are the preferred treatment for managing chronic
pain,'? yet behavioral therapy is seldom offered
to patients. For most chronic pain sufferers,

the absence of pain is not a likely outcome,

and helping patients set realistic treatment

and outcome goals for pain and function is
important.'’ Behavioral therapy can help people
learn better coping skills that increase valued
activity and improve quality of life.'

Finally, multiple behavioral health conditions
can present at the same primary care visit.
Patients with pain tend to have stress, or their
stress can exacerbate their pain.'> Weight gain is
a common concern with tobacco cessation,'® and
stress can have a negative effect on stopping
smoking.'” For these reasons, the flexibility to
treat one or more behavioral health concerns

is a desirable feature of any digital behavioral
health intervention.

Acceptance commitment therapy (ACT) is a
third-wave cognitive behavioral therapy (CBT)
model that is especially helpful in dealing with
unwanted or unpleasant thoughts, feelings,
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or urges.'® This therapy encourages patients to
change health behaviors and improve coping
skills and resilience. There are more than 200
randomized control trials published on ACT in
a variety of focus areas. In particular, ACT has
shown evidence of benefits in the treatment of
tobacco addiction," stress and anxiety,? pain,*!
and weight management.”> ACT engages with
brief interventions that providers use in primary
care settings,”” making the approach a good fit
for a virtual primary care model.

VIRTUAL HEALTHCARE AND MHEALTH
APPS IN BEHAVIORAL HEALTH

Virtual healthcare has been recommended for
greater use in the evaluation and treatment of
behavioral health.?> However, its employment
has been impeded by technical challenges

and slow implementation. Smartphone-

based mental health apps represent a unique
opportunity to expand the availability and
quality of mental health treatment. The
number of smartphone apps focused on mental
health has rapidly increased: a 2015 World
Health Organization (WHO) survey found
more than 15,000 apps, with 29% focused

on mental health diagnosis, treatment, or
support.>* Despite this, there are limited data
on effectiveness. A 2013 review identified
more than 1,500 depression-related apps in
commercial app stores but only 32 published
research papers on the subject.?

98point6 is a Seattle-based start-up that connects
patients to board-certified primary care physicians
from wherever they are (at home, on the bus,

or at work) via a private, text-based experience.
By addressing common issues associated with
primary care delivery through a service that
combines quality, accessibility, and affordability,
the company aims to inspire early and frequent
use that leads to better overall health in
individuals and populations. 98point6 is available

to patients from any location in the United States,
with the ability to use voice or video if necessary.

2Morrow Inc. has created a digital health app
that includes behavioral science-based modules
for self-treatment using ACT. The modules
target tobacco cessation, stress and anxiety
management, non-narcotic pain management,
and weight loss. Clinical trials have shown a
beneficial effect of using the app, including

in a randomized, controlled trial of tobacco
cessation.”® Research is ongoing in weight
management and pain management. While there
are no studies published using the novel method
of virtual healthcare provider recommending
app-based therapy, a study of web-based
tobacco cessation teaching had a follow-up

rate of 58.4% at 3 months.?” Another study

that offered patients a choice of a telephone
“quitline” or web-based intervention showed
that 48% of patients followed through on the
recommendation, and an additional 29% of
those did not interact with the service.?®

METHODS AND FINDINGS

Study Design

This feasibility study was a prospective internal
pilot designed to test connecting 98point6 patients
with other digital tools and resources. 98point6
provides treatment for a broad spectrum of acute
care issues; however, there is a need for additional
resources to fully address behavioral health
conditions. In this pilot, physicians recommended
the use of the 2Morrow app in order to provide

a wider breadth of support for issues seen within
the 98point6 patient population.

Participants were adults who initiated an
encounter with 98point6 for any issue regarding
their health. They reported their primary concern
in their own words, and they were asked a

series of questions relevant to that concern.

The patient was then connected to the 98point6
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physician, who continued the patient interview.
The following process was used to evaluate
patients and recommend the 2Morrow app:

1. Patient initiates a visit with 98point6
and expresses a desire for information or
treatment of one of four issues: tobacco
cessation, weight management, stress/anxiety
management, or pain management.

2. Physician determines whether there is a
need for urgent treatment or referral for
the condition.

3. Physician informs the patient about the
option to use the 2Morrow program,
answers any questions, and directly asks
the patient if he or she would like to use
the program.

4. Physician completes the encounter.

5. Physician sends a Care Plan to the patient
that includes the instructions to download
the 2Morrow app.

After the visit, the patient received an electronic
copy of the Care Plan that included a link to the
2Morrow pilot. They then exited the 98point6
app and registered on a pilot registration
webpage. After registration, participants needed
to download the 2Morrow app. Note that
participants did not need to enter any personal
information such as a name or email but were
assigned a unique username and password to
activate the program.

Targeted advertising was used in an attempt to
inform patients about the availability of care
at 98point6, but there was no mechanism at
the time to identify the rate of conversion from
advertisement to 98point6 app download. The
pilot ran from April 9 to October 8, 2018.

Study Population
The 98point6 service is available to adult
patients in the United States through individual

subscription or an employer-sponsored health
plan. For this pilot, 98point6 physicians
identified patients for recommendation of

the 2Morrow app. Patients were considered
appropriate for recommendation if they
expressed a desire to quit smoking or if they
indicated a concern with pain, stress/anxiety, or
weight management. If the physician determined
that the patient was a candidate for app-based
ACT, the patient was given a medical care

plan that included instructions to download the
2Morrow app.

Data and Statistical Analysis

The primary aim of the pilot program was to
assess the feasibility of the recommendation
program between 98point6 and 2Morrow.
Additional endpoints included patient
satisfaction with the recommendation process
and the 2Morrow app. Descriptive statistics
are presented.

During the course of the pilot, 98point6

had access to the following de-identified

usage statistics from 2Morrow via a website
dashboard: number of 98point6 patients who
downloaded the app, which modules used, and
the progress made by patients in each module.
98point6 surveyed patients at 7 and 28 days
after the visit to determine satisfaction with the
recommendation by 98point6, the usefulness of
the app in addressing their health concern, and
overall app experience.

Ethics Review

Institutional Review Board review and approval
was determined by an internal counsel as

not required for this study. No attempt was
made to conduct research as defined by HHS
regulations as “a systematic investigation,
including research development, testing and
evaluation, designed to develop, or contribute to
generalizable knowledge.”
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RESULTS

A total of 28 patients were assessed as
appropriate candidates for the 2Morrow
recommendation. Of the 28 patients, 16 (57%)
downloaded and used the 2Morrow app. Five
(18% of the total recommended or 31% of those
using the app) patients used multiple modules.
The average age of patients who received a
recommendation was 36 years, and the median

Table 1. Patient demographics.

age was 33 years. Patient demographics are
presented in Table 1, and patient usage rates are
presented in Table 2. A breakdown of modules
used by the five patients who used multiple
modules is given in Table 3.

Surveys were sent to patients at 7 and 28 days
after the recommendation. Four surveys were
returned. Within this limited data set, two of the
four patients reported an excellent experience,
and two of the four patients reported an

Variables Number Percentage unsatisfactory experience.

Gender
Male 13 46 DISCUSSION
Female 15 54 In an increasingly on-demand, digitally

Age (year) empowered culture, consumer expectations have
18-24 > 7 changed around convenience and immediate
2534 14 50 delivery of services, including medical care.
3544 6 1 As more patients become accustomed to virtual

healthcare options, there is a need for well-

45-64 6 21 validated assessments of this trend. Due to its
65+ 0 0 prevalence and ongoing treatment challenges in

Table 2. Patient usage rates.

Patient Use Category Module Name
Smoking Chronic Pain Weight Stress
Cessation Management Management Management
Recommendation (7) 9 7* 4 9%
Usage (n)** 5 2 7 7

*One patient was recommended the use of two modules (chronic pain and stress).
**Usage rates reflect some patients who used multiple modules.

Table 3. Multiple module use breakdown™.

Smoking Chronic Pain Weight Stress
Patient Number Cessation Management Management Management
1 X X
2 X X
3 X X X
4 X X
5 X X X

*Because data were de-identified and unique patient identifiers were not used, it was not possible to determine what module the
physician recommended to these patients. (X = indicates the patient used the module. Blank indicates no use of the module).
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the primary care setting, behavioral health is a
worthwhile area for studying the incorporation
of virtual healthcare and mHealth applications.

Clinical Relevance

This pilot project demonstrated the feasibility

of referring patients from one virtual healthcare
portal to an mHealth application as a treatment
for BH concerns of smoking cessation, pain
management, stress/anxiety, and weight
management. The 98point6 patients who
received the recommendation to use 2Morrow
downloaded and activated the app at a 57% rate.
Despite having to navigate a complicated process
(no system integration was done for this pilot),
the follow-through rate on the recommendation
was comparable to the reported adherence
achieved in a large, web-based tobacco cessation
program.?® This rate of compliance was achieved
using a prototype process that required very few
resources. Additional investigation is warranted.

The high rate of successful follow-through in

the project is encouraging, particularly in light

of the fact that there were several steps in the
process during which a patient could abandon it.
The compliance with the recommendation to use
2Morrow in this setting suggests that physician
engagement in the process of using an mHealth
app can play an important role. In addition, five
of 16 patients who downloaded the app used
more than one module. This is consistent with the
literature that suggests a high degree of behavioral
health comorbidity. An mHealth solution that

can be used for multiple BH concerns is useful

in this setting. As a point of comparison, the
percentage of 98point6 patients who followed

the recommendation was similar or superior to
compliance rates in other published studies of
web-based tobacco-cessation interventions.?’

Several limitations of this pilot must be noted.
First, the results are specific to this setting:

the pilot was only designed to assess the
feasibility of recommending an mHealth app
to patients receiving virtual care from 98point6
to 2Morrow. Therefore, the results cannot be
generalized to other settings.

Second, there was potential for bias. The entry
criteria were not standardized. Eligibility was
based on patient self-report of health concerns
and the clinical judgment of the referring
physician. There was no blinding and no control
group. Without formal entry criteria, it is possible
that the subset of patients who received the
recommendation were more predisposed to
follow-through than a general population.

Third, the sample size was small, and the pilot was
of sort duration. We found that 28 referrals were
sufficient to conclude that the process is feasible.
However, this sample size limits conclusions
about effectiveness. In addition, the follow-up
process was limited to 28 days. This was
insufficient to assess the potential for long-term
benefits of using the program.

Fourth, research indicates that physician
involvement in quitting smoking can have a
beneficial effect. This pilot included no physicians
for patient follow-up. This may also be reflected
in the low rate of return of the post-visit surveys.

Finally, the process required the physician to
bring together information from multiple sources
to complete a successful recommendation. This
may have decreased the number of successful
recommendations.

CONCLUSIONS

The authors conclude that the process of using
virtual primary care with 98point6 to refer a
patient to a digital therapeutic is feasible, but the
limitations discussed above must be addressed in
any future work. A clinical trial to address these
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limitations is under development. It will include
clearer inclusion and exclusion criteria, a longer
assessment period, better defined follow-up
survey procedures, and a technically smoother
referral process. The follow-up trial will measure
the clinical and cost outcomes of this process and
will make generalizable conclusions.

In general, this project supports the feasibility
of future studies that would combine

virtual healthcare with specialized mHealth
applications. The compliance rate occurred
despite using a process that was not fully
automated. As noted in the review of literature,
the speed of development of digital innovation
makes effective evaluation of mHealth apps a
challenge. Using virtual healthcare for the entire
process of identification, enrollment, treatment,
and follow-up reduces infrastructure costs and
the time required to complete the project. Future
clinical trials should expand on this capability.
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