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ABSTRACT

This study measured the impact of a digital competencies and skills course on participants with serious mental
illness. Close to 75% of participants reported an improvement in a smartphone related skill, and the majority of
participants that reported improvement in one skill reported improvement in at least one other. Qualitative
feedback from participants suggests how digital competencies acquired were used to immediately support
functional outcomes.

Objective: To improve functional outcomes in patients with serious mental illness through a multi-session cur-
riculum designed to improve smartphone skills and engage participants in group learning and problem solving,
targeting negative and cognitive symptoms of illness.

Methods: An eight-week smartphone digital competencies and skills course was offered to two distinct groups of
youth with serious mental illness. Pre and post self-report measurements were captured for each participant for
each session.

Results: Group participation varied by session, but overall 28 unique patients attended. From survey results, 75%
reported improvement in smartphone related skills because of the groups. Qualitative feedback suggests how
skills acquired by patients were immediately utilized to gain insight into health and support functional outcomes.
Conclusions and implications for practice: Smartphone skills groups are a means to provide practical psychiatric
rehabilitation that may enable some patients to compensate for cognitive and social deficits due to illness. While
ensuring groups are responsive to patients with varying degrees of skills remains a challenge, adapting lesson
structures and mediums, as well as creating new measurement tools, offers a means to modify the course with the

clinical need.

1. Introduction

While medication and therapy treatments offer effective in-
terventions for positive symptoms associated with serious mental illness
(SMI), there are considerably fewer treatment options for negative
symptoms and cognitive deficiencies related to the illness. Although
each patient’s disability is unique, the impact on real world-functioning
can be profound (Switaj et al., 2012). The majority of SMI patients face
career and housing challenges, often rooted in deficits that make
maintaining commitments difficult (Harvey et al., 2019). While not a
panacea, interventions that utilize digital technologies such as mobile
apps offer a novel means to improve functional outcomes through tar-
geting both negative symptoms and cognitive deficiencies.

As smartphones and mobile apps become more ubiquitous and
entrenched in societies everywhere, patients with SMI need certain
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digital literacy skills to stay connected with the world and thrive. On a
daily basis, negative symptoms and cognitive deficiencies related to SMI
impair quality of life, sociability and productivity. Activities including
but not limited to handling medications, preparing food, shopping,
managing finances, maintaining hygiene, navigating public transport,
and using technology are challenging (Samuel et al., 2018). Smart-
phones can support patients in completing tasks and maintaining regular
commitments. Increasingly, comfort with mobile technology is less of an
asset than it is a requirement. Many medications are now refilled via
internet, groceries are ordered through apps, shopping is done online,
banking and check deposits are digital, and every major metro system
offers schedules designed for mobile devices. During the 2020 COVID-19
pandemic, telehealth became the only means for many patients to access
mental health care (Kim et al., 2020). The widespread disruption to
treatment and social isolation highlighted the need for digital literacy

Received 30 June 2020; Received in revised form 10 December 2020; Accepted 5 January 2021

Available online 18 January 2021
2214-7829/© 2021 The Author(s).

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published by Elsevier

B.V. This is

an open access article under the CC BY-NC-ND license


mailto:erodri11@bidmc.harvard.edu
www.sciencedirect.com/science/journal/22147829
https://www.elsevier.com/locate/invent
https://doi.org/10.1016/j.invent.2021.100366
https://doi.org/10.1016/j.invent.2021.100366
https://doi.org/10.1016/j.invent.2021.100366
http://crossmark.crossref.org/dialog/?doi=10.1016/j.invent.2021.100366&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

E. Rodriguez-Villa et al.

not only among patients with SMI, but also anyone seeking healthcare
services (Triana et al., 2020). Digital skills, and confidence practicing
them, are critical in utilizing technology towards health and daily
functioning (Connolly et al., 2020; Sarkar et al., 2016). While not all
patients require digital literacy training, there is a broad, unmet, and
growing need for building technological skillsets in order to access care
and basic resources.

Digital Opportunities for Outcomes in Recovery Services (DOORS) is
a digital literacy intervention designed to improve functioning among
patients with SMI through introducing participants to smartphone skills
in a group setting (Hoffman et al., 2020). Social learning targets nega-
tive symptoms related to social drive and interest, and practicing using
smartphones to make phone calls and send text messages, store contact
information, write emails, and access online peer support makes build-
ing and maintaining relationships easier. While there is concern that
smartphones may hinder cognition for the general population (Thornton
etal., 2014), the learning and use of digital tools by those with SMI likely
engages problem solving and increases attention and concentration in a
manner that promotes cognitive functioning. Simply put, a smartphone
can be a powerful social and cognitive aid for patients with impairments
caused by SMI (Torous and Keshavan, 2016). Combined with the
growing need for digital literacy outlined above — psychosocial reha-
bilitation centered around building smartphone skills offers a novel
opportunity to improve functional outcomes in patients with SMI.

DOORS addresses negative symptoms and cognitive deficiencies in a
multi-session curriculum that features topical lessons. Each session en-
gages group learning and problem solving to teach a new smartphone
skill immediately useful and applicable to daily life. DOORS began as a
program to teach patients with serious mental illness the skills and
competencies necessary to use a smartphone towards wellness. In this
paper we outline how a new curriculum with adaptive lessons and tar-
geted, practical skills has enabled the program to evolve towards a
psychosocial rehabilitation intervention for patients with serious mental
illness.

2. Towards a curriculum that reflects skills-based learning

Past iterations of DOORS have focused on wellness goals. Grounded
in SAMSHA’s Eight Dimensions of Wellness Model, the lessons taught
participants how to use their smartphone towards these interconnected
yet broad aims (Hoffman et al., 2020). DOORS was run with a total of 8
groups in diverse settings from first episode psychosis programs to
clubhouses offering care to patients with a range of psychiatric condi-
tions. The wellness focus helped participants reflect on what motivates
them and how they can use their smartphones to build healthy habits.
However, many participants asked for further assistance with basic
smartphone skills and found the most value not in any one wellness goal
but rather the skill acquitted to reach that goal. One participant
emphasized in a qualitative survey: “I need to learn how to use my phone;
how to navigate it.” Across groups, we observed a need, and opportunity,
to introduce and practice simple smartphone skills that may yield high
utility.

Added value to participants hinges on whether they acquire skills or
knowledge through DOORS that they are able to recall on their own.
Participants seek to draw on or utilize specific learned digital tools and
techniques independently, at times at which they are personally relevant
or most helpful. This may be towards wellness but also mental health,
daily activities, education, and employment. Towards improving func-
tional outcomes, the revised DOORS curriculum serves to equip partic-
ipants with skills and resources that are easy to access, appealing to use,
and relevant to daily life (Liberman et al., 1998).

To facilitate cumulative learning, DOORS has been adapted since its
inception, detailed in Hoffman et al. (2020), to include eight distinct
sessions. Each session centers around a theme or category related to
phone use. Session topics were chosen based on prior use of smartphone
technology in clinical settings such as at the Digital Clinic at the Beth
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Israel Deaconess Medical Center (Rodriguez-Villa et al., 2020) and the
Massachusetts Psychosis Network for Early Treatment (MAPNET), as
well as from findings from the Technology Evaluation and Assessment
Criteria for Health apps (TEACH-apps) pilot also at the Beth Israel
Deaconess Medical Center (Camacho et al., 2020). Within each session,
2-3 specific smartphone skills or features are introduced and practiced
throughout the lesson. Most activities encourage participants to use
their own phone and enact learned techniques, challenging them to
sustain attention and work through frustration with the support of peers
and group leaders (Fig. 1).

The curriculum and lesson plans serve as a guiding framework for
sessions. Prior groups demonstrated that participants’ interests and
comfort levels with technology should significantly influence the con-
tent and presentation of lessons. Group engagement hinges on topics and
use cases for digital skills that are relevant to participants. As such, the
lessons outlined above were built to cater to a younger population of
first episode psychosis patients. We anticipated participants in this
group would show a higher dexterity navigating their smartphones and
have prior exposure to social media and a range of smartphone apps.
This curriculum still reviews foundational skills such as connecting to
Wi-Fi but also introduces more involved practices that build on existing
skills and are widely applicable, such as utilizing GoogleMaps to find
businesses, determine their hours, and travel there in the shortest time.

While participants are learning in sessions how and why these digital
resources can be useful, they are also engaging with one another and
focusing attention to perform tasks — practicing skills that improve
negative symptoms and, in turn, may also reduce psychiatric stigma
directed towards them in public settings (Penn et al., 2000). Discussions
facilitate a cooperative learning environment in which participants are
encouraged to listen to one another, regulate their reactions, and offer
relevant responses and insights. Although participants are not given
formal social skills training, group discussion and activities are an op-
portunity to rehearse social skills. For example, participants practice
Interactional Skills — “starting, maintaining and terminating a conver-
sation” — through sharing which smartphones apps they visit for news
updates and asking peers follow-up questions around why or how they
use an app (Kopelowicz et al., 2006). Group learning encourages pro-
social behavior from participants.

3. Assessment and outcomes
3.1. Participants

We piloted the new digital skills curriculum with two separate
groups of young adults ranging in ages 17 through 26. Group 1 consisted
of young adults with early-stage psychosis and Group 2 consisted of
young adults in therapy for a broader range of mental illnesses,
including psychosis and depression. Demographics such as gender and
level of education, as well as clinical characteristics including pathology
and severity of illness, were not collected in line with guidance from the
Institutional Review Board. Both groups met at the same multi-service
center for young adults with mental illness in Boston, MA between the
months of January and March of 2020. Group 1 met each week for eight
weeks and Group 2 met every other week over the course of sixteen
weeks. Sessions lasted 45 min and were led each week by the same two
research staff at Division of Digital Psychiatry to build trust and rapport
over time. Attending all 8 sessions was encouraged but not mandatory.
External factors — weather, competing activities at the community cen-
ter, and appointments — impacted attendance week to week. As a result,
session size in both groups ranged from 3 to 14 participants.

3.2. Measurement tools
Functional outcomes, characterized by capacity to perform a task

versus ability to perform it, are often used to measure the efficacy of
treatments for schizophrenia (Bromley and Brekke, 2010). Functional
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Session # | Topic Discussion Key Skills
1 Establishing Core Smartphone | What are smartphones? How can we 1.Connecting to Wifi
Skills use them? 2.Checking the Weather
2 Building Wellness Habits How can we use smartphones to stay 1.Tracking Step Count
healthy? 2. Using a guided
meditation app
3 Managing Responsibilities How can our smartphones help us stay 1.Adding Calendar Events
organized? 2.Getting directions on a
maps app
4 Staying Connected How can we use our smartphones to 1.Sending a text message
connect with people? 2.Finding a job opportunity
on LinkedIn
5 Keeping Informed What information can our smartphones | 1.Finding today’s news
help us find? headlines
2.Answering a question
using Google
6 Expanding Your Knowledge How can our smartphones help us learn | 1.Watching a Youtube
new skills? video to learn a new skill
2.Translating a sentence
from one language to
another
7 Navigating Safely What choices can we make on our 1.Finding an app’s privacy
smartphone to stay safe? policy
2. Reading app reviews
and ratings
8 Enjoying Downtime What can we do on our smartphones 1.Creating an account on
for fun? music streaming platform
2.Downloading a game

Fig. 1. Session themes cover eight topics related to smartphone use. Each session emphasizes key skills and facilitates discussion around how these new skills are

applicable to daily life.

outcome scales offer a holistic assessment of areas of life impacted by
SMI and, if used over time and in conjunction with interventions, can
indicate cognitive changes. They make it possible to predict success or
achievement in areas of daily life. Traditional functional outcome scales
may take 10-15 min to complete and can help anticipate whether a
patient is capable of living alone (Mausbach et al., 2007). The University

of California, San Diego, Performance-Based Skills Assessment — Brief
(UPSA-Brief) accounts for neurological and environmental factors and
illustrates that measurable skills relate to functioning (Mausbach et al.,
2007). Needing a briefer instrument for DOORS, in which sessions are
only 1 h each, the surveys built for the revised curriculum aim to mea-
sure learned skills in less than 1 min. Survey content for each session is

Session 3: Managing Responsibilities
Adding an 1 —Icannotdo | 2 —1Icandoiton 3—Icandoit |4—-Icandoit | 5—Icandoit
appointment to | it on my own my own, but with | mostly onmy | on my own and can teach
my calendar step-by-step own, but may | with ease someone else
directions have a few
questions
Setting an 1 —Icannotdo | 2 —1Icandoiton 3-Icandoit |4—-Icandoit | 5—Icandoit
Alarm it on my own my own, but with | mostly onmy | on my own and can teach
step-by-step own, but may | with ease someone else
directions have a few
questions
Looking up a l-Icannotdo | 2—Icandoiton |3 —Icandoit |4—Icandoit | 5—Icandoit
restaurant on it on my own my own, but with | mostly onmy | on my own and can teach
a Maps app step-by-step own, but may | with ease someone else
directions have a few
questions
Getting 1—Icannotdo | 2—Icandoiton |3 —-Icandoit |[4—-Icandoit | S—Icandoit
directions it on my own my own, but with | mostlyon my | on my own and can teach
home step-by-step own, but may | with ease someone else
directions have a few
questions
Creating an 1 -Icannotdo | 2—Icandoiton |3-Icandoit |4—-Icandoit | 5—Icandoit
account on a it on my own my own, but with | mostly on my | on my own and can teach
ride-sharing step-by-step own, but may | with ease someone else
app directions have a few
questions

Fig. 2. Surveys, unique to each session, are completed at the start and end of a session. Participants report their ability to perform a series of smartphone skills or

activities introduced or reviewed during the session. The purpose of these surveys is to capture learning over the course of a single session.
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determined by the targeted skills a lesson is designed to teach. Surveys
include 5-7 statements about a participant’s ability to perform a
smartphone task and the kind of assistance, if any, they need to complete
it. Participants completed a session survey at the start and end of each
session. This allowed for skill building and confidence building that took
place over the course of a single lesson to be captured (Fig. 2).

3.3. Results

45 out of a total of 104 individual surveys amassed from 8 sessions of
Group 1 and 5 sessions of Group 2 showed improvement in a partici-
pant’s ability to complete at least one smartphone related task. Group 2
ended early because of the spread of COVID-19. Nearly 75% of partici-
pants who showed improvement in one smartphone related task (33/45)
showed improvement in at least one other. Overall, 102 improvements
were reported across all groups and sessions compared to only 10 in-
stances of decreases in perceived aptitude. Nearly all of these im-
provements (97/102) were reported as achieving high proficiency — by a
4 or 5 ranking — in completing a smartphone task. “Checking the number
of steps I've taken today” yielded the largest number of improvements in
a single Group session; 8 out of 14 participants in attendance at the same
group reported improvement. Skills that participants in both groups
combined reported improvements in were “Checking how many hours
you slept last night” (6/17), “Monitoring my screen time” (6/17), and
“Setting a voicemail greeting” (8/21).

Surveys do not capture cognitive endpoints of measurements of
negative symptoms. However, in each iteration of DOORS, we regularly
observed personal growth in participants. Many participants who were
reluctant to participate in activities or reticent about sharing personal
experiences in the first session were volunteering answers to group ex-
ercises by the last. In an early lesson, one participant shared that they
were intimidated by the word “smartphone.” Another participant
echoed their sentiments and responded directly to them. “Thank you for
saying that,” she said. We noticed that after this interaction, the second
participant began asking for clarification when she didn’t understand a
new concept. She was more assertive asking for help in finding last
week’s step count on her phone and she was excited to show the group
how her stepcount increased just by walking around the room. “I look
forward to tracking my steps each day,” she stated.

Learning is also evident when participants share how they have
applied a smartphone skill outside of DOORS. Following a session in
which much of the lesson focused on utilizing map apps to determine
method of travel, a participant explained how he had used Google Maps
to arrive at his intermural basketball game on time. He had considered
taking public transportation but chose instead to use Uber after calcu-
lating and comparing the time and cost of both routes through Google
Maps. His anecdote revealed that he had mastered a new smartphone
skill to the extent he was able to utilize it independently and that he had
leveraged it, effectively, to solve a problem and help him make a deci-
sion. While DOORS does not measure its impact on the alleviation of
negative or cognitive symptoms, we can infer success from narratives
such as these. Participants are making use of digital resources and
learned techniques to access information, solve problems, and engage in
activities.

3.4. Discussion

Though limited, survey results and descriptive statistics illustrate
that through group learning and activities that rehearse techniques,
participants can improve upon smartphone skills to an extent that they
are confident in utilizing learned features on their own. The high rate of
participants that improved in more than one category (33/45) suggests
that DOORS yields learning that is more significant for a subset of the
population. In other words, not all participants benefited from DOORS
but those that did reported improvement in multiple areas. Lesson
content and delivery, as well as group size, may facilitate learning and
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build confidence for participants who already possess some experience
with technology and are comfortable engaging with peers. To expand
the reach of DOORS and broaden its rate of success, future iterations of
DOORS need to account for and address variance in digital dexterity,
cognition, and social skills.

Surveys used for Group 1 and Group 2 did not assess changes in
negative or cognitive symptoms, but by asking participants to evaluate
whether they were able to reproduce a certain digital technique or ac-
cess a particular resource on their own, they captured skill building.
There were 10 instances in which participants reported a decrease in
their ability to perform a skill. This decline is most likely a result of
misjudging competency in a skill before it was introduced and highlights
a limitation of self-report surveys. Self-report surveys are based on self-
perception. Improvements captured may illustrate learning or they may
illustrate an increase in self-esteem or positive thinking. We cannot
determine from the self-report surveys alone what factors caused par-
ticipants’ perception of their skillset to change. However, both results of
increased ability or greater confidence using smartphone skills are
indicative of functional outcomes. The former predicts advances in daily
living and the latter denotes an alleviation of negative symptoms.

4. Opportunities for tailored learning and assessment

A challenge in running DOORS, highlighted by results discussed
earlier, is that diversity of smartphone literacy and functional goals —
combined with heterogeneity in cognitive deficits and negative symp-
toms - requires varying degrees of instruction and additional support. To
ensure the groups remain productive but also responsive to induvial
needs, we are modifying our curriculum further to incorporate the
changes below:

4.1. Office hours

Our revised lesson plan is built to inform patients about capabilities
or skills we believe are most relevant to the largest number of people and
will have the greatest impact. The skills we chose to emphasize — such as
adding an event to iCal or checking daily step count — are largely
foundational but critical for psychiatric rehabilitation. If patients can
replicate these skills independently, they can build on them to utilize
personally relevant smartphone features they find on their own. Some
participants may benefit more from a given lesson than others due to
their unique clinical needs. Moreover, some participants have already
mastered many of the skills outlined in the curriculum. Distinct di-
agnoses and personal treatment goals, paired with different levels of
comfort with technology, complicate building a lesson plan that is
relevant to every member of the group.

To offer participants learning tailored to their clinical needs and
comfort with technology, future DOORS curriculums will include a
combination of classroom style lessons and one-on-one office hours.
Individual or smaller group meetings will be offered for participants
with negative symptoms so severe they are unable to learn in a large
group setting. For participants with impaired cognition such that it
slows their hand-eye coordination or ability focus on completing a task,
office hours will simplify lessons to consist of basic phone functionalities
and provide hands-on support. High-functioning participants will use
one-on-one attention in office hours to review lessons they may have
missed and ask questions about smartphone features the curriculum may
not cover. In all cases, office hours also offers a new opportunity for
DOORS leaders to more closely assess a participant’s individual prog-
ress. Through looking at phone usage patterns — such as average minutes
per day spent using a given app — leaders and participants can discuss
how activity has or hasn’t changed and set goals together to practice
new skills independently. One-on-one meetings will allow leaders to
better evaluate whether the skills rehearsed in lessons are leading to
functional outcomes outside the program.
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4.2. Observational surveys and assessments

By increasing the number of surveys participants are asked to com-
plete, we are increasing opportunities to capture change in skill devel-
opment. Administering surveys at the start and end of each lesson
allowed us to identify topics or skills participants reported themselves as
more capable of recalling on their own. Going forward, we can supple-
ment surveys with objective measures by asking participants to report
passive data measures each week that are available on their smartphone
such as screen time and step count. The ten cases in which participants
recorded decreased perception of smartphone skills after a lesson may
have in part been due to over ranking sills before the lesson and then
realizing this overvaluation with a resulting lower score after. A skills
assessment will thus help capture actual gains. Information from skills
tests and real-world phone usage data over a week between sessions may
also support participant narratives describing how they have utilized a
function or feature and are activating it on their own time, as well as
whether their sociability has changed (Wisniewski et al., 2019). Thus,
passive data may help us capture functional outcomes that result from
skills learned in lessons and through group discussions.

Additionally, group leaders can complete a weekly observational
survey that pertains to each participant. We often notice that partici-
pants complete activities with more ease after a class activity. An
observational survey will help leaders keep track of the progress they are
noticing in participants. Combined, office hours, insights from passive
smartphone data, and observational surveys from leaders will create a
more comprehensive and compelling account of learning and symptom
alleviation, and ultimately better predict functional outcomes.

4.3. Online curriculum

In recent months, we have built an online learning platform to reach
more patients and make digital skills training more accessible to them.
The online platform offers the same 8-session curriculum delivered to
Group 1 and Group 2 in-person but also includes short videos that teach
and demonstrate smartphone skills. Sessions, and the videos and digital
surveys included in each one, can be started and stopped at any time,
allowing patients to engage with the platform on their own schedule and
at their own speed. We believe that making DOORS available online will
increase our sample size, increase survey accuracy by allowing partici-
pants to review their saved pre-survey while completing their post
survey, and that it will demonstrate the program’s feasibility and
replicability. Interested readers can visit the DOORS website and request
access to the Learning Platform here: https://skills.digitalpsych.org/.

5. Conclusion

DOORS is a low-cost program with high-impact potential that is
designed to be replicated and revised so that it can reach patients with a
range of clinical needs. It offers participants a community in which they
can learn and practice digital skills towards improving functional out-
comes. Through collaborative, interactive learning that facilitates self-
reflection and responsiveness to others, DOORS addresses negative
symptoms and cognitive deficiencies that can hinder recovery. DOORS
equips participants with digital learning, self-confidence, and prosocial
practice that combined, may lead to significant improvements in daily
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