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Abstract

In pursuit of mental wellness, many find that behavioral change is necessary. This process can
often be difficult but is facilitated by strong social support. This paper explores the role of

social support across behavioral change journeys among young adults, a group at high risk for
mental health challenges, but with the lowest rates of mental health treatment utilization. Given
that digital mental health tools are effective for treating mental health conditions, they hold
particular promise for bridging the treatment gap among young adults, many of whom, are not
interested in — or cannot access — traditional mental healthcare. We recruited a sample of young
adults with depression who were seeking information about their symptoms online to participate
in an Asynchronous Remote Community (ARC) elicitation workshop. Participants detailed the
changing nature of social interactions across their behavior change journeys. They noted that
both directed and undirected support are necessary early in behavioral change and certain needs
such as informational support are particularly pronounced, while healthy coping partnerships and
accountability are more important later in the change process. We discuss the conceptual and
design implications of our findings for the next generation of digital mental health tools.
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1 INTRODUCTION

Young adults, typically considered to be between the ages of 18 and 25 [34,81,111],

are the age group with the highest prevalence of mental health problems, but the lowest
engagement in traditional treatments for their symptoms [97]. While there is some recent
work examining the barriers and facilitators to traditional mental health help-seeking
[34,81,111], there remains a lack of understanding about the self-management practices
and social support needs of non-treatment seeking young adults. To maximize the design,
uptake, and acceptability of mental health services and tools of all types it is necessary to
better understand non-treatment seeking young adults’ mental wellness journeys.

Understanding health journeys has been of growing interest to CSCW researchers. Thus far,
this work has focused primarily on understanding the needs and preferences of patients

as they navigate physical health journeys [41,65,94,114]. The physical health journey
literature provides a framework for understanding that each individual’s navigation of their
physical health is unique and, often, non-linear [41]. Despite the idiographic nature of health
journeys, individuals’ preferences, needs, and barriers can be addressed thoughtfully at the
group level [41,65,114]. To this end, we draw on the physical health journey literature not
to establish a comparison between physical and mental health journeys, but rather to adapt
the concept of a journey to frame our exploration of the recovery and self-management
processes of non-treatment seeking young adults’ mental wellness.

Within CSCW and the broader HCI community there is an increased focus on the needs
and preferences of patients pursuing self-directed mental wellness [48,54]. An integral part
of mental wellness promotion is behavioral change. As with other domains of behavioral
change (e.g., physical activity, dietary changes, cessation of smoking or drug use),
behavioral change can be a difficult process, as it may involve overcoming ambivalence,
breaking and/or starting new habits, and learning new skills. Behavioral change in
depression also presents unique challenges; in addition to low mood, individuals with
depression often experience diminished reward from their environment, loss of motivation,
and a reduction in the number of activities they are engaged in, resulting in fewer
opportunities to derive pleasure from one’s environment, often worsening one’s depression
[30]. Behavioral change supporting mental wellness can therefore involve a diverse set

of strategies, including initiating new actions (e.g., commencing therapy), practicing new
ways of thinking (e.g., challenging negative thought patterns), and building new routines
(e.g., getting more sleep, incorporating more exercise into one’s day, reengaging in positive
activities that were once rewarding). Often, it involves a combination of such changes,
aligning with an individual’s needs and preferences. Ultimately, making changes is generally
needed to achieve long-term abatement of mental health symptoms [95].

Given that these types of behavioral changes can be difficult, social support is often

a critical component of their success [52,109]. A friend can become a partner who
engages in behavioral change alongside an individual with depression and, in so doing,
provides accountability, social support, and solidarity. Recent work in CSCW recognizes
the important roles that other people play in helping individuals manage mental health

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 November 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MEYERHOFF et al.

Page 3

concerns, including by building motivation, normalizing experiences, exchanging strategies
for managing symptoms, and building collaborative routines for self-management [19,70].

According to the Transtheoretical Model (TTM) of health behavior change (also known
as the “stages of change” model), individuals’ internal motivation and readiness to change
health-related behavior are highly dynamic [84]. In the case of mental health, symptoms
often manifest in adolescence or young adulthood (ages 18-25), yet it can take years or
decades before individuals become ready to seek professional help [108].

A growing number of digital technologies for managing mental health symptoms have
emerged that offer support and guidance for the behavioral change process, including
through exchanging messages with peers [75], sharing personal mental health data [71],

and receiving professional guidance. However, the research into and the design of these tools
have typically involved populations who are highly motivated (e.g., those participating in
trials who are, by definition, treatment seeking) or who have already taken steps to seek help
for their mental health needs [7]. Therefore, it is less understood how tools can be designed
to appeal to, and provide support for, individuals who may not be as motivated as they are
first recognizing symptoms and beginning their mental wellness journey. The present study
therefore focuses on a narrow population: non-treatment seeking young adults.

To better understand individuals’ needs and preferences for obtaining social support for
managing mental health concerns, and how these may shift across stages of change, we
examine this issue among young adults ages 18-25, an age group with extremely high

levels of mental health issues like depression [97], but who face a number of barriers to
seeking formal help [68]. We worked with a large non-profit mental health advocacy group
to reach young adults who reported being uninterested in seeking traditional forms of mental
health care despite significant depression symptoms. Three research questions (RQs) guided
this work: First, what types of support do young adults find helpful as they navigate self-
management of mental health symptoms and their mental health journey (RQ1)? Related to
this, we sought to answer how young adults’ social support needs differ within their mental
health journeys (RQ2). Finally, we explored challenges and barriers to obtaining needed
social support for symptom self-management across mental health journeys (RQ3).

Our work involved a remote elicitation workshop using Asynchronous Remote Communities
(ARC) methods, which allow for anonymous, text-based, and asynchronous participation,
and which have previously been successfully applied to understand user needs in other
sensitive and stigmatized health contexts [61,62,79] such as pregnant people, individuals
living with HIV or AIDS, and individuals living with rare medical conditions. We conducted
qualitative analysis to identify the key needs, constraints, and preferences of non-treatment
seeking young adults with depression. Our findings suggest a high level of desire for support
from others across behavioral change journeys, but also highlight that individuals at different
points in the journeys have different views of the roles others should play in supporting
them. Furthermore, they suggest that support, as currently delivered, can be both beneficial
and harmful. We discuss the ways that digital mental health (DMH) tools can be designed

to help individuals meet their support needs more effectively, including through offering
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options for both directed and undirected forms of social support, and consideration of an
individual’s stage in the change process as a key tailoring variable for DMH tools.

2 RELATED WORK

This study adds to a growing body of literature examining mental health journeys and
seeking to leverage technology to support individuals whose mental health needs are not
being met by existing healthcare systems. In the next sections, we discuss the DMH tools
that have been designed for young adults, and the ways that these tools have used social
support to address the needs of users. We highlight how this study extends previous work.

2.1 Young Adults and Digital Mental Health Tools

Young adults are the age group with the highest prevalence of mental health conditions. In
2019, nearly 30% of young adults in the United States (US) experienced a mental illness,
relative to 20% of adults aged 26 or older [97]. This high rate of mental health symptoms
among young adults is exacerbated by the fact that they have the lowest rates of mental
health treatment seeking. In contrast to the 46% of US-based adults age 26 and older who
sought in-person care for their psychological or psychiatric symptoms in the past year, less
than 39% of those aged 18-25 did so [98]. Structural barriers, such as financial hardships,
are often pointed to as reasons for the low use of in-person mental health care among young
adults; however, attitudinal barriers (e.g., low perceived need for treatment, preferences
for self-management, etc.) are over four times more prevalent than structural or financial
barriers [68]. This suggests that efforts to increase access to traditional care alone will be
insufficient to address the treatment gap within the young adult age group.

New technologies offer tremendous promise to deliver effective interventions to individuals
experiencing mental health symptoms in formats that are accessible and appealing
[5,21,93,105]. For instance, digital technologies to support mental health can be used

in targeted ways that require short periods of engagement, increasing convenience

[8,67], they can be used in private, and they have the ability to provide on-demand

care when it is needed [6,92]. Digital technologies have been useful for treating and
supporting the self-management of myriad mental health concerns including depression,
anxiety, bipolar disorder, schizophrenia, substance use disorders, and suicidal ideation
[4,17,32,33,53,59,63,112]. Young adults are heavy users of digital tools, 96% of US-based
young adults own a smartphone, and they are the age group most likely to access the
internet only through their smartphone [77]. Therefore, smartphone-delivered mental health
interventions are a well-suited delivery medium [40,53,101]. DMH tools include apps or
services designed to ameliorate mental health symptoms [4,32,33,59]. Most often, they work
by promoting or facilitating a skill that targets a key cognitive or behavioral mechanism
(e.g., ruminative thinking or cognitive distortions). Importantly, DMH tools offer a new
intervention system that increases the accessibility of mental health treatment in a form that
is effective and novel, democratizing the mental healthcare system [35,93,105,110].

However, despite many clinical trials demonstrating their effectiveness in reducing
symptoms [5,32,33,59], existing mobile DMH tools have high dropout rates, low adherence,
and generally low usage [9,60,104]. One recent analysis found that, in real-world settings,
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only 4% of individuals who have installed a DMH app open it daily [9]. While existing
mobile DMH tools are effective in controlled conditions, their effectiveness in real-world
settings remains limited. This research-to-practice gap highlights that, even among research
studies — which typically include more highly motivated users than are found in real-world
use — engagement can be low [104]. This underscores the importance of designing tools that
address the needs of less motivated and less proactive potential users. Increasing rates of
sustained engagement is one of the great design challenges for DMH tools. Recent work has
suggested that social interactions can provide an important avenue to increase engagement
with DMH tools [15]; however, many questions remain about the forms of social interaction
that are most appealing and helpful, particularly for those who are initiating their behavioral
change journey.

2.2 Stages of Change

The transtheoretical model (TTM), or the stages of change model, is frequently used to
understand an individuals’ readiness to engage in health behavior change, and is often used
as a framework for intervention in smoking [22,88,89,113], alcohol, and other substance use
disorders [50]. The stages of change model has also been used to understand an individuals’
readiness for change in the context of depression and affective disorders [57], and is linked
to psychotherapy outcomes, such that individuals who were in later stages of change prior
to initiating psychotherapy had improved psychotherapy outcomes once they engaged in
mental health treatment [50,73].

The stages of change model [84] stipulates that health behavior change happens over time
and that an individual’s stage of change is a reflection of their progress across six stages.
The first stage, precontemplation, is generally conceptualized as the period of time before
an individual is considering any health behavior change. In this stage, individuals may not
be aware of negative consequences of any maladaptive or otherwise unhelpful behaviors

or practices, or they may be aware of these negative consequences of their behaviors but
are nonetheless not considering health behavior change. Contemplation is the second stage
of change and can be characterized by an individual weighing the benefits and drawbacks
of health behavior change. In the contemplation stage, an individual may be aware of the
negative consequences of certain behaviors, but they may not have decided to take any
action to shift their behaviors. In this stage, individuals may not yet know the specific
change behaviors to take, but may understand the negative consequences involved in not
changing. Therefore, the cost of changing behavior is often weighed or considered against
the potential gains of engaging in health behavior changes. During the preparation stage,
individuals have resolved to imminently engage in health behavior change. They are likely
to have engaged in preparatory work such as information gathering, researching ways of
engaging in health behavior changes, talking to loved ones about changes, or otherwise
generating a plan to engage in new health behavior changes. The next stage, the action stage,
includes individuals who are engaging in change behaviors. They have overcome the cost
of new behaviors and begun to modify their routines even if these changes continue to have
high costs associated with them. The fifth stage is the maintenance stage, in which the new
health behavior changes become more routine and the high cost of initiating a behavior
lessens, instead shifting to the prevention of lapses and relapses. Finally, the termination
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stage is one where an individual no longer needs to expend energy or effort to stave off
lapses or relapses, but has integrated the change behavior as a matter of routine [84].
Within this model, individuals can move in and out of each stage of change, depending on
individual circumstances, the health behavior change in question, and the support available
to the individual.

The stages of change model has previously been applied to better understand how best to
meet the needs of users of a digital health service. In particular, a study by de Vries and
colleagues [106] used the stages of change model as a framework to tailor motivational
text messages developed by Amazon Mechanical Turk workers, with the aim of promoting
exercise adherence. After coding crowdsourced motivational messages based on how well
they represented a particular stage of change, the researchers then tested how motivating
each message was if it was delivered to an individual based on their self-described stage
of change. de Vries and colleagues found that there was benefit to tailoring messages to an
individual’s stage of change, especially when individuals are in the latter stages of change.
Our present study expands on this work by beginning to explore the needs and preferences
non-treatment seeking young adults have on their mental wellness journeys which can then
be addressed by tailoring specific tools and services.

The stages of change model allows for understanding the processes, struggles, and
motivational factors that an individual goes through when confronted with the prospect

of health behavior change. However, additional models can further build on the TTM by
specifying how behavioral change can be supported through an individual’s interactions with
technologies. In particular, two of these models include the Lived Informatics Model of
Personal Informatics [31] and the Technology-Mediated Reflection Model [13]. Like the
TTM, these models describe ways individuals move through various phases; however, unlike
the TTM, which describes overall trajectories of a health behavior change journey, these
models describe interactions with a particular type of technology: self-tracking.

The Lived Informatics Model of Personal Informatics (LIMPI) [31], describes the processes
individuals go through as they consider the prospect of tracking personal behaviors, and the
cyclical or non-linear processes they may encounter as part of the self-tracking experience.
The LIMPI is an expansion of Li et al.’s [58] Stage-based Model of Personal Informatics,
which is closely related to the TTM in that it outlines consecutive stages that individuals
move between as they interact with personal tracking technologies for the purposes of
behavior change [31]. The LIMPI expands on this model by describing a broader range

of rationales for personal tracking beyond behavior change (e.g., curiosity and interest in
quantifying personal behaviors, or simply to create a digital record of a behavior). The
LIMPI, therefore is a useful model for understanding how and why many individuals begin,
continue, and stop using personal tracking. The LIMPI describes the entry-point to personal
tracking, the deciding phase, which the authors describe as akin to the precontemplation
and contemplation stages in the TTM. This is followed by the sefecting phase in which an
individual decides what tracker to use. The next phase, tracking and acting, comprises three
simultaneous activities including collecting personal data, integration of tracking into daily
life, and reflecting on personal data. At any point in this phase, an individual can have a
lapse and re-enter the deciding or selecting phase. In this way, the LIMPI mirrors the TTM
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in that it describes non-linear phases of personal tracking activities, but its narrower focus on
personal tracking differentiates it from the TTM.

Another, related, model of personal informatics is the Technology-Mediated Reflection
Model (TMRM) [13]. The TMRM expands on the LIMPI [31] by expanding upon the ways
that users in the tracking and acting phase of the LIMPI enter and maintain the process

of personal informatics reflection. In this model, personal health tracking technologies can
help with facilitated reflection, a transitory state in which a tracking technology’s features
and data summaries match a user’s (a) conceptual needs (i.e., the extent to which a user’s
interpretation of data summaries matches their perceptions of their experiences), and (b)
their temporal needs (i.e., how often a user wants to engage in reflection, and how frequent
and long this reflection takes). As users’ tracking needs change over time, this model
highlights ways in which users can adjust technology settings, or other features to create
strong alignment between conceptual and temporal attributes of the tracking experience

to help facilitate health behavior change. The TMRM not only helps illustrate ways in
which technology-facilitated reflection can be used to bring awareness and motivation to
an individual while on their health behavior change journey, but also highlights ways in
which misalignment between a tool and a user’s needs can create a dissonant experience
and jeopardize the critical state of facilitated reflection. The TMRM focuses on an area of a
behavior change journey only once an individual has identified a desire for health behavior
change, whereas the TTM describes the process of behavior change beginning before an
individual is even interested in making a health behavior change (e.g., precontemplation)
and spanning to a point at which behavior change has been well integrated and no longer
requires effort to maintain (e.g., maintenance). While self-tracking data and facilitated
reffection can be an important aspect of symptom self-management, prompting movement
across stages of change, the present study is focused on the full trajectory of young adults’
mental wellness journeys.

In this paper, we explore the utility of the stages of change model as a lens to understand
the kinds of social supports young adults with depression find helpful for symptom self-
management.

2.3 Social Support in Digital Mental Health Tools

Social support has successfully been incorporated into a number of DMH tools, with studies
suggesting it can help to sustain engagement [19,54,74]. This reflects the fact that social
support helps bolster a user’s intrinsic motivation, helps normalize struggles, and provides
access to compassionate others [19,54]. One study that included a systematic search of
mental health apps on the Google Play store, in combination with app use data from a

panel of mental health app users, found that DMH tools that incorporated peer support had
longer use times and greater open rates [9]. In online mental health interventions and forums
focused on helping users manage mental health symptoms, social support played a key role
in promoting skills use and intervention effectiveness [3,18,24,26,28,29,54,74,102].

To categorize different types of social support in this work, we draw on the concept
of “directedness,” as introduced in the HCI literature [20], which distinguishes between
communications aimed at specific individuals from those aimed at a broad or public
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audience. The need to distinguish directed and undirected forms of support increased
alongside the growth of online communication formats that give individuals routine
opportunities to use ubiquitous technologies to reach audiences on a mass scale through
personal technologies, and to act as senders, receivers, or both [69]. Social media sites,

for example, allow for directing messages at a public audience (e.g., via a newsfeed) or

at specific individuals (e.g., through one-to-one messaging). Past work in the arena of self-
disclosure has found that individuals disclose differently through directed and undirected
channels, with greater openness and wellbeing benefit typically being associated with
directed disclosures within close dyads [11,20]. On the other hand, indirect online disclosure
can also allow for candor when key elements are present, such as anonymity, a lack of
pre-existing social ties, or similarity to the audience [49,85]. In addition, disclosing within
many undirected forums creates a record of individual experiences that can be accessed by
others.

In the context of mental health concerns, in particular, many individuals living with invisible
stigmatized chronic illnesses such as mental health disorders are hesitant to disclose

in directed ways, such as by seeking help from close others or specific peers [23,91].
Undirected engagement (e.g., consuming or producing knowledge from, and for, general
audiences [26]) is therefore common, and includes behaviors such as online information
seeking and “lurking” on peer-to-peer forums [100], as well as disclosing within these
forums. Thus, there are highly varied ways that individuals may seek out input and help
from others when dealing with mental health concerns, ranging from relatively direct (e.g.,
intentionally interacting with specific individuals [20,90]) to relatively undirected [10].

Undirected support is common among individuals engaging in health behavior changes.
One study examining online health information seeking among adults across the lifespan
found that, overall, approximately 40% of participants searched for health information at a
minimum of once per week [27]. Reasons for seeking out the experiences of others online
include: to identify alternative sources of information (relative to conventional sources of
health information), to seek personal recommendations or advice, and to find similar others
[27]. One study of Finnish 18-year-old men who had been “called up” for civil service,
examined online information-seeking practices in the context of physical activity changes
and found that 60% of their sample sought information about physical activity or exercise
in the weeks leading up to the study. Information seeking behavior was more likely from
participants in the latter (i.e., maintenance) stage of change relative to participants in the
earlier (i.e., pre-contemplation) stage of change [38], suggesting important interactions
between the kinds of social support that are important for health behavior change and an
individual’s position in the change process.

The utility of undirected online social interactions also differs by medium, reflecting each
medium’s perceived capacity to facilitate social support [25]. Especially when coping with
stigmatized conditions, aspects of the platform and medium play an important role in
whether an individual chooses to disclose issues or seek support [91]. One study that
leveraged publicly available data from an alcohol use disorder support forum to examine
the different ways people use technology platforms when engaging in behavioral change
[25]. They found that posts on a public-facing online forum and posts on an online journal,
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that could be set to be either public-facing or limited to certain contacts, were both far

more likely to contain informational support than nurturant support or validation. In contrast
posts directly to others’ profiles (akin to a direct message) were more likely to contain
nurturant support than informational support. Journals and Forums provide convenient
methods for documenting personal experiences with health behavior change and thus may
lend themselves well to non-conventional and idiosyncratic information that may be useful
when individuals are engaging in behavioral change.

Directed forms of support can also be accessed online to support behavioral change.
Directed forms of computer-mediated communication have previously been linked to
increased feelings of closeness with others and reduced feelings of loneliness [20]. Directed
support also incorporates low-effort interactions such as “likes” or brief non-specific
reactions to other users’ shared information or self-disclosures [2]. These low-effort
interactions can be delivered in real time or asynchronously and are generally considered
reinforcing for users engaged in health behavior change [107]. This type of support is often
generalized in that it does not specifically reference the “liked” element of a message or
post, but instead provides users with a sense of encouragement. One study [107] examined
the role of “likes” and comments in retaining users in an online health community and
support network for both patients experiencing health conditions as well as caregivers caring
for an individual with a health condition. The authors found that while both comments and
“likes” are important for engagement and retention, the value of “likes” changes depending
on users’ levels of engagement; encouraging text-based comments were associated with
better retention than “likes” when there was ample engagement on a post, but when
engagement was sparse, “likes” were more useful than text-based comments for retention.
Across studies, even when brief encouragement was provided in the form of a short text
response, these low-cost and low-effort interactions served to motivate users to continue
engaging in health behavior change or in online communities [1,56,107]. These results
highlight the critical importance of building different levels of social support into a digital
platform, as both high- and low-effort directed engagement is important for the long-term
success of health behavior change and continued engagement in an online community.

When using digital technologies, directed support can further be distinguished according to
a number of media affordances that shape the experience of receiving support from others.
Past work has highlighted the importance of affordances that include anonymity, visibility
(i.e., the number of nonverbal cues, for example “leaner” media such as SMS vs. “richer”
media such as video chat), and similarity of users when directly communicating with others
[12,46,56,87], and these may moderate the type of social support solicited and how it is
received. Together, these studies suggest that direct personal relationships are important for
helping users connect and obtain social support for their health behavior change.

2.4 Summary

This study focuses on the ways young adults — the adult age group with the greatest mental
health burden and lowest level of treatment seeking [97] — engage with social support

across their behavioral change journeys as they move toward improved mental wellness. In
particular, we explore, via the stages of change model, the changing social needs of young
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adults with depression as they move through their behavioral change journeys. We also
detail the role technology and different forms of communication play in supporting users at
different stages of behavioral change.

3 METHODS

The purpose of this qualitative study was to better understand the needs and preferences

of non-treatment seeking young adults with depression, who might be interested in better
managing their mental health concerns in daily life. Individuals were recruited after they
voluntarily completed a depression or anxiety screening questionnaire (the Patient Health
Questionnaire [PHQ-9]; [51]) on a mental health patient advocacy group’s website (Mental
Health America [MHA]) and received a score corresponding to at least moderate depressive
symptom severity.

3.1 Asynchronous Remote Community (ARC)

We used an Asynchronous Remote Community (ARC) method for data collection. The
ARC methodology consists of using an asynchronous elicitation workshop format in

which participants respond to researcher- and participant- posted prompts and replies,

much like an asynchronous digital conversation. Given that we were primarily interested

in understanding the needs and preferences of young adults who were not interested in
face-to-face interventions, face-to-face elicitation workshops would not have been an ideal
setting as they may have presented barriers for participants who are just beginning their
health behavior change journeys and may not yet feel comfortable sharing their personal
experiences if they are identifiable to other participants. Moreover, individual interviews
were not chosen as the primary modality of data collection because we wanted to ensure
participants had the ability to respond to the ideas and experiences of similar others. As

a result, we used an ARC methodology which has been used to understand the needs of
specific userbases in previous work [e.g. 41,42,53,57], and which can increase engagement
of underrepresented populations by decreasing barriers related to in-laboratory studies (e.g.,
transportation, child-care, time off work) [37]. Additionally, the group format was chosen to
facilitate conversation between young adults with shared experiences. These types of remote
elicitation workshops have been commonly used within HCI to facilitate conversation, elicit
several perspectives simultaneously, and provide the environment for participants to build on
each other’s creative contributions [61].

3.1.2 ARC procedures—Using an anonymous, interactive, online research platform
(focusgroupit.com) that was built on secure architecture and had privacy settings enabled
such that only the researchers were able to link participant usernames to participants’
identities, individuals responded to a series of prompts about their experiences of depression
and anxiety, mental health-related needs and goals, mental health self-management
strategies, psychological strategies and messages they found useful or unhelpful, and the
modes of digital interactions individuals are interested in having to support their mental
health. A new prompt was released every three days (two days between prompts) and

total participation lasted 18 days (six total prompts or “sessions”). For a screenshot of the
platform with an exemplar prompt, see Figure 1. Each prompt was designed to take about
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10-20 minutes for participants to respond to. Participants were asked to respond to each of
the six researcher-posted sessions and comment at least once on another participant’s reply
for each of the six sessions. As with a traditional in-person focus group, researchers could
ask follow-up and clarification questions as needed on the elicitation workshop platform.
All session prompts remained open for participants to reply to and comment on through the
close of the final prompt on day 18. Participants were compensated for responding at least
once to each of the six researcher-posted prompts ($8 per session) and providing at least one
substantive response to another participant’s post within each of the six researcher-posted
prompt discussions (up to $2 each session).

All participants’ posts were monitored for compliance with our stated code of conduct

and for posts indicating changes in participant’s risk and safety. During the course of

the study, a research team member checked posts daily and deleted any comments that
revealed personally identifiable information and followed-up with participants as needed.
Over the course of the study, researchers deleted a total of two posts that contained potential
personally identifying information. One was a post that contained a participant’s phone
number, and another was a post that contained a participant’s relative’s first name and

state. Out of an abundance of caution, these posts were redacted, and participants contacted
prior to post redaction. The research team member also monitored posts for implicit or
explicit threats to oneself or others, mentions of self-harm, as well as the presence of a
suicide plan and/or intent to die. Research staff had a risk management protocol in place

in the event monitoring revealed any posts signaling elevated risk. The risk management
protocol consisted of a doctoral-level clinical psychologist conducting telephone outreach
to rapidly acquire additional information about the nature, frequency, and intensity of
suicide risk by administering the Columbia-Suicide Severity Rating Scale (C-SSRS) [78].
Following the administration of the C-SSRS, and depending on the risk level indicated,

the doctoral-level clinical psychologist was tasked with delivering appropriate clinical
interventions such as brief safety planning [96] and presentation of nationally available
mental health resources. If participants were determined to be at imminent risk for self-harm
or suicide, the doctoral-level clinical psychologist would conduct a warm handoff to crisis
resources such as the National Suicide Prevention Lifeline or would reach out to emergency
first-responders, if needed. Importantly, throughout the course of the study, there were no
instances of participants posting responses or comments that signaled any sort of risk or
threat to their safety, and thus the risk management protocol never needed to be enacted. All
study procedures including recruitment, informed consent, prompt wording, data collection,
monitoring and response procedures, and analyses were approved by the Northwestern
University Institutional Review Board (IRB #: STU211168). Elicitation workshops took
place between April and June of 2020, during the early days of the COVID-19 pandemic.

3.1.2.1 Security.: All participant data collected through the focusgroupit.com platform
used end-to-end encryption. Once participants completed a screener questionnaire, were
deemed eligible, and provided affirmative informed consent, participants were added to the
private focusgroupit.com group. Participants’ identities were known only to the researchers,
not to other group members. Participants were only able to be added to the group by

the research staff. focusgroupit.com has a forced anonymity feature that was used in this
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study, ensuring that researchers could A) assign usernames to participants, B) no personally
identifiable information could be viewed by other group members. The group pages were
closed, meaning that only participants could post and view other participants’ postings.

3.2 Participants

Mental Health America (MHA), the United States’ oldest and largest patient advocacy
organization, began offering mental health screening tools online in 2014, including the
widely used depression screener the PHQ-9. Visitors to their site completing online
screeners have increased year-over-year, totaling over one million users completing one

of 10 online screeners annually. Among those visitors who completed screeners and reported
their age, 1/3 are aged 18-25 and more than 2/3rds have clinically meaningful levels of
depression (PHQ-9>=10). Visitors to MHA’s screener site are generally representative of
the ethnic and racial diversity of the United States with an overrepresentation of particularly
vulnerable groups such as LGBTQ+ individuals. Crucially, the great majority of the young
adults with a PHQ-9>=10 who complete the depression screening have not had and do

not want formal mental health treatment, such as pharmacotherapy or psychotherapy [72].
Recruitment ads were hosted on screening portions of MHA’s website as the goal of the
project was to elicit design principles for digital tools that could be administered by mental
health advocacy organizations such as MHA to support non-treatment seeking young adults
with depression and reach young adults with depressive symptoms who were uninterested in
seeking traditional forms of mental health care.

Participants were included if they voluntarily completed a digital depression screening

tool (PHQ-9) and, at the time of screening, were experiencing elevated symptoms of
depression (defined by a score of 10 or greater on the PHQ-9). Given that we were primarily
interested in the needs and preferences of non-treatment seeking young adults, participants
were precluded from participating if they endorsed any psychotherapy or antidepressant
medication use or if they were actively seeking mental health treatment. Participants were
also excluded if they required immediate psychiatric or medical intervention (e.g., suicidal
ideation with a plan and intent to act, psychosis, bipolar disorder, or other serious mental
illness for which participation would be contraindicated); if they were located outside of the
United States; or were unable to read and write in English.

Participants were 29 self-identified non-treatment seeking young adults between the ages of
18 and 25 (Table 1). Mean age was 21.4 years (SD=2.5). Attempts were made to include
diverse participants with demographics similar to those of other MHA site visitors between
the ages of 18-25 [72]. Participants identified primarily as female (72%; 21/29), 10.3%
(3/29) identified as male, and five participants elected not to report gender. Participants
self-identified race as White (44.8%; 13/29); 17.2% (5/29) as Asian; 10.3% (3/29) as more
than one race, 3.4%; (1/29) as Black or African American; 3.4% (1/29) as American Indian
or Alaskan Native; and 20% (6/29) elected not to report race. A minority of our sample
identified as Hispanic or Latinx (6.9%; 2/29).
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3.3 Data Analysis

We employed a stepped thematic analysis [16] using transcripts from the ARC study.
Participants generated a corpus of 49,226 words. Transcripts were open coded at the level of
paragraphs or complete participant responses. Four coders, each trained in thematic analysis
procedures [16], open coded overlapping data slices amounting to ¥ of the full corpus for
each coder such that each coder’s slice of data overlapped with at least two other coders’
slices of data. Coders then met to discuss their results and generate the initial codebook. The
codebook was then iteratively revised over three rounds of coding to focus the codebook on
codes that were most prevalent and central to answering the research questions, to exclude
less relevant codes, to consolidate overlapping codes, and to clarify definitions to better
encompass the data. In each subsequent round of coding, coders reviewed and applied codes
to 1/4 of the dataset. Coders met and discussed discrepancies and resolved them through a
consensus process. After three rounds of coding, coding consistency was reached and the
final codebook developed. At that point, each coder was familiar with all the data and was
randomly assigned ¥ of the data to code using the final codebook. Following the coding of
the full corpus, coders met to organize higher order thematic codes. Codes were applied to
the data using a qualitative data analysis software, Dedoose [115].

Importantly, as part of this thematic analysis, the authors coded participants statements

as being representative of a particular stage of change based on literature that describes

the core features of each stage. Participants, themselves, were not categorized as being
exclusively in one stage or another. Thus, some participants may have made statements that
were representative of multiple stages of change. Additionally, the authors applied codes
representing each stage of change aside from the pre-contemplation and termination stages
(contemplation, preparation, action, maintenance). Because inclusion criteria for this study
required that participants experience at least some distress or impairment related to their
depressive symptoms and be actively seeking self-management strategies for their depressive
symptoms, they would not be in the pre-contemplation or termination stages.

FINDINGS

In the sections that follow, we discuss themes that arose in these data around the ways that
social support contributed to self-management of mental health symptoms in non-treatment
seeking young adults (RQ1), the ways social support needs differed in different stages

of young adults’ mental wellness journeys (RQ2), and the barriers to obtaining social
support to facilitate self-management (RQ3). Briefly, our findings revealed a strong desire
for support from others when taking steps to manage mental health, although participants
varied in whether they preferred support that was undirected (i.e., written for unspecified
audiences) or directed (i.e., in which specific people communicate with one another). Thus,
whereas past work has often emphasized whether mental health support is informational or
emotional [39,80,91], our findings suggest the importance of also considering the source or
audience of support (undirected vs. directed). We also describe how directed or undirected
support are viewed as most beneficial at different points in one’s mental wellness journey,
noting several media characteristics that can make directed support more or less acceptable
(e.g., visibility, anonymity, and similarity). These findings therefore extend prior work that
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used the stage of change model as a tailoring variable to match messaging approaches to
an individual’s stage of change [106]. Finally, our findings reveal challenges to obtaining
necessary social support, with participants emphasizing two key reasons: First, participants
expressed challenges finding support that felt appropriately validating and nonjudgmental,
and second, participants experienced ambivalence around using technological devices to
seek support, given the role these devices also play in unproductive coping activities (e.g.,
“doomscrolling” [83]). In this way, our work extends previous discussions of barriers to
obtaining social support [82] by highlighting the sometimes paradoxical nature of using
technology, that can occasionally give rise to feelings of loneliness, to elicit social support.

4.1 Types of Support: Directed and Undirected Support

This section addresses RQ1 by detailing the types of online support young adults found
helpful as they engaged in symptom self-management. The directness of support played an
important role in supporting participants’ health behavior change. Participants highlighted
the importance of obtaining social support by way of more undirected means, where they
engaged with others’ public content, or shared their own content broadly without knowledge
of who would be accessing it (e.g., through social media use such as Twitter, Instagram,

and TikTok). Undirected support provided social connection without centering on any party,
but rather on a shared activity or topic. For example, P25 highlighted that certain social
media accounts that deploy public health campaigns, rather than engaging directly with
participants, normalizing mental health challenges and effective coping were very useful,

“It’s been really helpful to make my instagram home screen be filled with both
aesthetic and happy things while also making sure to have a lot of realistic things
such as posts by [the mental health advocacy group] and other people who are open
about their live[s].” (P25)

While Instagram and social media were sources of ambivalence for many young adults,
some like P25 found ways to curate a feed that served to provide them with support.
Participants highlighted that controlling the directness of the support and matching it to
their needs across the health behavior change process was important for symptom self-
management.

Other participants highlighted the important role directed support played. Direct modes

of obtaining social support included face-to-face talking or spending time with friends,
telephone calls, texting or online messaging, and email. Direct social connection with others
provided participants with a powerful coping tool. Participants discussed ways they elicited
direct social support from others using technology. For example, participants highlighted the
ways they use technologies to maintain and develop their social connections,

“I enjoy texting people when I need them. Although it has to be specific people |
text. People telling me its ok to be sad makes me feel like 1’'m not making excuses
to be sad or depressed. It makes my feelings feel validated. It also makes me feel as
Iif | can get through this and it’s not just something that’s staying.” (P22)

Although users reported a variety of modes of eliciting direct support from others, texting
was the most commonly used medium. P22 highlights the intentionality involved in eliciting
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support from specific others. Participants have a clear sense for who will be the most
supportive person(s) to text and often are able to selectively seek out those particular
supportive people when they are needed.

Participants described the ways that different media affordances moderated how and

when they chose to both give and receive directed support. Media characteristics such as
anonymity, visibility (e.g., ranging from “leaner” media such as SMS, which convey few
nonverbal cues, to “richer” media such as video chat), and the similarity of others online
were important considerations that helped participants feel more comfortable with directed
support. For example, when discussing the hesitancy to seek in-person therapy, several
participants noted that one of the key barriers was the loss of anonymity,

“I would not seek help from a professional over the phone or online/apps unless it
was anonymous (such as something like this [a reference to the anonymous nature
of the ARC elicitation workshop]). | am only able to open up if I feel detached
from what I’'m saying and that I can hide behind it in anonymity.” (P1)

Anonymity, as described by P1, allows young adults to express their feelings and emotions
without fear of stigmatization or suffering wounds to ones’ sense of identity. Relatedly,
other participants discussed how control over their online visibility by using media with
different levels of nonverbal cues (e.g., low: text-based conversations, high: audio- or video-
based conversations) impacted their comfort expressing different ideas online. For example,
participants reported that they would sometimes visibly display their emotion (e.g., crying),
when discussing important ideas or difficult experiences. When using richer media, that
display of strong emotion might de-center the ideas or experiences being expressed, leading
to a preference for text-based communication. On the other hand, a video or audio-based
conversation sometimes enabled participants to connect with others in a way that required
less planning or cognitive effort, as described by P13,

“I have started to move away from texting long-form conversations though--1 find it
much easier to, say, catch up with an old friena, via voice call.” (P13)

Participants provide and receive directed social support using many technologies and media
with different characteristics. The choices of which tool they use at what time is made with

the consideration of the content and ideas being expressed and the cognitive and emaotional

load they are experiencing.

4.2 Need for Support

In this section we examine RQ2 by addressing the differential social support needs as a
function of stage of change. In Table 2, we aggregate and summarize identified social needs
as they related to particular stages of change.

4.2.1 The Contemplation Stage—In our sample, several types of social support were
specific to the needs of individuals in the contemplation stage of change (Table 2). The
contemplation stage is primarily characterized by self-reflection about the prospect of
changing one’s behaviors. It often results in a state of ambivalence in which an individual
has identified value in changing their behavior, but the cost of changing behavior may still
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seem quite high [84]. Many participants stated their mixed feelings about behavioral change,
noting that they “needed to do something,” but also that they lacked motivation to make
changes, or were skeptical that their efforts would pay off.

In regard to social support, participants who were very early in their change process (i.e.,

the contemplation stage) described that they wanted reminders of the prevalence or shared
nature of mental health challenges. Participants highlighted that the experience of feeling
less alone as a result of their mental health symptoms was valuable and did not need to
involve directed communication with others. Participants in this stage commonly searched
for others’ experiences of mental illness and engaged in online information seeking as

a method of obtaining validation of their experiences of depression. For instance, one
participant in our workshop (P6) highlighted that reading about others’ experiences provided
a sense of validation,

“It always makes me feel better to do research and remind myself that I am not the
only one feeling this way.” (P6)

Participants in our workshop, like P8, reported taking online screeners for depression and
searching for resources about their symptoms on an online mental health website (MHA)
as a method of validating that their experiences of depression were real and that there
were others currently experiencing similar difficulties. Participants were consistent in their
reporting that information-seeking helped them feel less lonely.

4.2.2 The preparation stage—During the preparation stage, individuals have
committed to engage in new health behaviors; however, they have not yet taken concrete
actions to actually begin these new health behaviors. This was evident among a humber of
participants, such as P24, who wanted to address their mental health symptoms,

“l have not done anything about [my mental health symptoms]. I have told my
boyfriend of 7 years and him and | are trying to come up with a plan but I know |
need to tell my family.” (P24)

P24 highlights strong motivation to change their behavior to address their mental health,
though the change is non-specific. While P24 has not yet started to engage in the new
behavior that will help them manage their symptoms, they have recruited close others to
help plan their next step. Participants in the preparation stage found planning assistance

and decisional reinforcement to be important forms of social support (Table 2), and many
noted that when provided at the right time, decisional reinforcement and planning assistance
helped them move from the contemplation stage to the preparation stage.

Additionally, participants demonstrated that, during the preparation phase, there is high
value gained from directly talking with similar others about their mental health concerns. In
addition to gaining validation by communicating directly with others, participants noted that
information gathering and idea sharing during the preparation phase around health behavior
change served to normalize the new health behavior and facilitated the transfer of knowledge
around successful self-management strategies.
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Participants also found directed motivational support, or encouragement that increased an
individual’s sense of self-efficacy, to be valuable. Specifically, when internal motivation to
pursue health behavior changes is low, external infusions of encouragement can be useful for
increasing the likelihood that one will take the desired action and continue moving towards
engaging in health behavior change.

4.2.3 The action and maintenance stages—In the action stage, an individual has
engaged in — at a minimum — some health behavior change. They have overcome the high
cost of beginning a new behavior. Beyond the action stage, individuals must maintain their
action and stave off lapses. We combine the action and the maintenance stages because they
are so closely linked and there is significant overlap in terms of young adults’ needs across
these stages. Validation, idea sharing, and motivational support continue to be necessary
across the action stages and beyond (Table 2). In the action stage and beyond, individuals
partner with close others to join in their healthy coping routines. Close others support
participants’ healthy coping by providing accountability and encouragement. For example,
participants partner for healthy coping by reaching out to specific others regularly and
reliably and having a clear established routine that can support one’s healthy coping goals.
P1 illustrated the role of others in setting up healthy coping partners,

“l have also started to work out a little. Sometimes it is hard to find the motivation
but my sister forces me to do it with her so having her there to make me helps make
it a little easier to do. And when I do end up working out I feel like I have more
motivation to take on the day.” (P1)

P1 highlights that initiating behavioral change is difficult work, and social support in the
form of healthy coping partners can reduce the barriers to behavioral change initiation. In
the same way, beyond the action stage, it is necessary to involve other social partners who
can provide reminders of ones’ goals, normalize lapses or breaks when they occur, and
reduce the barriers to re-starting a behavior following a gap or a lapse.

4.3 Challenges to Obtaining Support

Young adults face many challenges to managing their mental health symptoms, in this
section we specifically address RQ3 by exploring the barriers young adults encounter when
attempting to gain social support.

4.3.1 Invalidation and stigma—At any stage, a number of unhelpful social interactions
present as barriers to health behavior change. As alluded to previously, invalidation or
stigma can be a potent blocker to health behavior change. Participants brought up ways

in which invalidation or voiced stigma from loved ones served as a roadblock to health
behavior changes. Invalidation and stigma can be extremely discouraging and serve as major
barriers to engaging in new health behavior changes because it can lead to maladaptive
beliefs that a person shouldn’t be experiencing the symptoms they are in-fact experiencing,
increasing feelings of shame and social withdrawal or isolation.

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 November 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MEYERHOFF et al.

Page 18

Invalidation and stigma can also interrupt, delay, or reverse an individual’s behavioral
change momentum. Invalidating and stigmatizing experiences can leave young adults feeling
drained and questioning the merits of behavioral change. For example, P15 noted,

“Some things that | would love to do but don’t are exercising, cleaning, hanging out
with the family, and socializing. It’s just tougher to find the drive to do these things.
1 feel that hanging out with my family can be very dreadful because [ feel that |
have to be okay for them, and | feel judged and misunderstood.” (P15)

P15 describes deflated motivation and delaying of behavioral change that often accompanied
invalidation or stigma. These experiences can lead young adults who might be
contemplating, or even preparing for, behavioral change to experience decreased motivation
to overcome the high cost of engaging in new health behaviors and can even spur a
reevaluation of the cost-benefit calculation of engaging in health behavior changes.

4.3.2 Ambivalence about technology—Another challenge to obtaining support that
facilitates behavioral change in the context of a DMH tool is the ambivalence about the
role technology played in participants’ lives. Young adults especially highlighted the many
drawbacks of technology to support health behavior change, noting that certain inherent
elements of technologies present a threat to the potential gains.

In our sample, young adults often spurned the effects of technology because it increased
isolation or triggered social comparisons. While participants were clear that technology
possessed the potential to be effective for mitigating isolation, many participants highlighted
that it sometimes can actually amplify loneliness. Social media in particular created feelings
of isolation and bred low self-esteem. Participants highlighted that social comparison
triggered negative mood states, leading them to doubt technology’s ability to help and
support them in addressing mental health challenges. For example, P27 noted,

“What doesn’t help me is mindless scrolling through Facebook, Twitter, or
Instagram. All 1’m doing is wasting time comparing my whole life to another
person’s highlight reel. I either see a bunch of beautiful people doing wonderful
things, or I see horrible news articles about the worst violence imaginable. Neither
of these things help me when I’'m down. But social media is an extremely tough
habit to kick, especially when everything is closed and | can’t even walk outside
without restricting my breathing with a mask.” (P27)

This common experience of social comparison leading to deepening isolation was repeated
often and poses a major barrier to technological solutions to mental health self-management
among young adults. Despite the challenges social media presents with regard to social
comparisons, participants often continued using social media because they found social
communication elements of the platforms to be extremely compelling.

4.4 Summary

These findings illustrate that while young adults with depression experience unique
behavioral change journeys, it is useful to examine the process of behavioral change in
the service of mental wellness through a series of localized stages of change. Young
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adults’ social support needs were dynamic depending on their readiness to engage in health
behavior changes. Our findings reveal a need for informational support and validation

early in the change process (i.e., the contemplation stage). As participants began to
overcome the barriers to initiating a new behavioral change, and entered into the preparation
stage, planning support and decisional reinforcement became important needs along with
motivational support and fortifications to one’s sense of self-efficacy. Many young adults

in the preparation stage also found validation in the form of stories or the experiences of
similar others to be extremely useful. Once participants initiated some behavioral change
and entered the action stage and beyond, there was a need to link up with healthy

coping partners who could help provide accountability. Relatedly, after initiating behavioral
changes, trusted others were helpful for bridging gaps in motivation, and reducing barriers
to re-initiating health behavior change if lapses occurred. Our findings also highlight several
significant barriers to behavioral change such as invalidation and stigma, which can serve
to interrupt, delay, or reverse one’s forward movement through a behavioral change journey.
Participants also highlighted the challenges to technology mediated DMH tools such as
perceived negative psychological effects of social media. Beyond these dynamic needs,

our workshop revealed that young adults wanted support that spanned a full spectrum

of directness and was accessed via media with different characteristics depending on the
circumstances and needs of the individual. Taken together, our results suggest the need

to consider an individuals’ behavioral change journey and the needs across these journeys
when designing tools that aim to support young adults pursuing mental wellness.

5 DISCUSSION

In our discussion, we turn our attention to the broader behavioral change journey.
Understanding young adults’ social needs and preferences across the behavioral change
journey is an important first step to supporting their mental wellness and designing digital
tools that adequately facilitate mental health symptom management. Understanding the
needs and preferences of patients on physical health journeys has led to the development of
features that are relevant to users at different stages of their journeys, including improving
patients’ abilities to find relevant information, seek emotional support, and communicate
with their care teams and peers [43,44]. Similarly, an improved understanding of the
behavioral change journey of young adults can lead to digital tools that help facilitate
improved mental health and symptom management by providing features that adapt, get
added or removed, and change based on users’ specific needs. This discussion first explores
the characteristics of behavioral change journeys; we then describe how this work suggests
directions for the design of digital tools for young adults on behavioral change journeys.

5.1 Conceptual Contributions

In the section that follows, we outline the unique contributions our findings add to the
literature on mental wellness and behavioral change journeys.

5.1.1 Behavioral change journeys and stages of change—To better understand
the trajectories and aspects of the behavioral change journey, it is important to understand
that these journeys are characterized by ups, downs, and movement toward and away from
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mental wellness. Our participants highlighted that their ultimate goal when embarking on
a behavioral change journey is the pursuit of mental wellness, but that the path is not

clear and contains many social, psychological, and pragmatic barriers. Behavioral change
journeys have two key characteristics: First, they are comprised of individual stages of
change. Second, across behavioral change journeys, support needs are dynamic rather than
static.

In RQ1 we explored the types of support that young adults found to be most useful.

To effectively meet a user where they are in their behavioral change journey while still
supporting their goal of mental wellness, it is critical to consider how a users’ immediate
goals at each stage of their behavioral change journey may differ. For example, in the
contemplation stage, a user may be confronted with the immediate goal of weighing the
benefits and costs of engaging in a new health behavior (e.g., P21 who wanted to confirm
their symptom severity level through an online screener before deciding whether to act;
see Table 2). In this stage, participants found undirected support to be most helpful, often
seeking support from public sources of information such as blogs or general online sources
(e.g., MHA) and relying less on one-to-one communication with others. In contrast, in

the action stage, a user’s immediate goal might be to overcome motivational barriers to
beginning a specific health behavior (e.g., going for a daily walk). Here — as we saw with
P1 who partnered with their sibling to help provide accountability for regular exercise —
participants found that partnership, accountability, and encouragement from trusted others
was useful for meeting this immediate goal. If DMH tools are designed with only the
broad goal of moving toward mental wellness in mind, it will not help individuals see the
concrete steps that need to be taken to move to the next stage. Worse, it can lead to users
feeling forced or pushed to constantly do more or believe where they are in their journey is
somehow a failure on their part. However, by meeting users’ needs at each individual stage,
DMH tools can serve to validate the process of behavioral change while providing users
with the necessary supports to pursue their ultimate goal of mental wellness, on their own
timeline.

At the heart of the behavioral change journey are the individual stages of change. As

we explored in RQ2, these stages are where behavioral change actually occurs. Within
each stage, individuals are confronted with a central organizing task. For example, in the
preparation stage, individuals must consolidate information, motivation, and the resolve to
act — developed in the earlier contemplation stage — and merge it with concrete behaviors.
For example, P24 highlighted they recognized a need to act. They built up courage to
disclose their symptoms to, and request support from, their boyfriend, but no specific
plan had yet been developed. This process of contending with a central task requires that
sufficient social supports be in place at each stage. Social support needs differ depending
on the stage one is in, and — continuing the example — within the preparation stage,

social support needs include validation, decisional reinforcement, planning assistance and
motivational support. Once participants have accomplished the central task of a particular
stage, they typically move into the transitional space spanning two consecutive stages
and then arrive at the next stage in their journey. At each stage, an individual may or

may not have access to the proper support infrastructure, as was illustrated by P18 who
reported disclosing their symptoms to their mom and being dismissed (Table 2). As a
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result, an individual may progress to the next stage, stay in the current stage until they

have accomplished the central task of their current stage, or move to the previous stage if
the right support is not in place to sustain an individual in accomplishing the central goal

of a particular stage. Additionally, as we learned through our exploration of RQ3, young
adults often face barriers or challenges in the form of invalidation, ambivalence, stigma, or
a lack of access to supportive environments. These barriers can interfere with accomplishing
the central task of a particular stage and, therefore, delay transition to a subsequent stage.
Invalidation, stigma, or environments with inadequate support can also prompt a move to an
earlier stage of change if the interference with the central task of each stage is sufficiently
disruptive. For example, P15 reported that being in an invalidating environment sapped
motivation to engage in action or concrete activities that facilitated self-management.

The individual stages of change characterize processes in the behavioral change journey

and therefore serve as a useful framework for understanding movement towards and away
from mental wellness. Our participants wanted to move towards mental wellness, however,
each journey was individual. Therefore, behavioral change journeys need to achieve two
goals simultaneously: 1) support an individual’s unique needs at each stage of the behavioral
change journey regardless of where they are or have come from on their journey; 2) support
their long-term objective of moving toward mental wellness, even if smaller changes involve
movement away from the higher-order goal. Achieving both of these goals requires meeting
users where they are in their journey without judgement or prescribed timelines.

Generally, the social needs of individuals pursuing mental wellness have been considered
static by developers of digital health tools, evidenced by the fact that features of most digital
health tools include social sharing of progress or achievements, public posting (e.g., a forum
or timeline), or connection with a social network [55,64]. These social features also typically
remain constant in DMH tools, regardless of where a user is in their behavioral health
journey. This can create a disconnect between the dynamic needs of an individual pursuing
mental wellness and a digital support tool. The DMH tool assumes a users’ social needs

do not change as they pursue mental wellness. However, one recent study by Peng et al.,
[76] examined the dynamic nature of satisfaction with social comments on a mental health
community site, finding that users’ needs changed over time. Specifically, as posters spent
more time in a community and their knowledge of that community changed, they became
less satisfied with the informational support comments they received. This highlights that
users’ needs are often dynamic across time. The study also highlights that when support
needs match support received, the satisfaction of posters is greater, suggesting that it is
important to consider the changing needs of users and ways of matching needs to resources
within online mental health tools. Our study extends this work by specifically examining the
dynamic needs of young adults interested in self-management who are at different places

in their mental health journeys. Our findings reveal that there are myriad, highly dynamic
social needs across the behavioral change journey. Understanding how these needs change
at various points in a mental health journey as well as the axes on which it is important to
match needs to resources is a first step in designing DMH tools that can keep users engaged
and satisfied. It is conceivable that if a digital tool successfully tailors offerings and social
support, specifically, to a user over the course of their mental wellness journey, satisfaction
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with the DMH tool and more robust engagement may result, helping to alleviate some of the
previously identified challenges of sustained engagement with DMH tools [60].

5.1.2 Journeys as unique collections of experiences—In HCI, substantial work
has been done in the realm of understanding health journeys, specifically, cancer journeys
[e.0., 33,38,39,87,89]. In cancer journeys, patients have a number of responsibilities at
different stages of their medical illness. Jacobs et al., [42] identifies several key points

in an individual’s cancer journey: screening and diagnosis, information seeking, acute
care and treatment, and no evidence of disease. At each of these key points, patients

must navigate managing their own health as well as their own personal experiences (e.g.,
relationship changes). Throughout a cancer journey there are also barriers and challenges
of all magnitudes that one must navigate. These barriers and challenges can impact cancer
patients’ quality of life and even the adequacy of the care they receive [42]. Understanding
the cancer journey has led to useful technologies [43] for cancer patients.

While cancer journeys, like all health journeys, are specific in their impact on individuals,
families, and communities, we can nonetheless learn a great deal about the concept

of a health journey from this past work. The health journey literature highlights those
journeys as non-linear, which suggests the imperative to design for changing needs of
individuals navigating recovery or symptom management [99]. Health journeys describe
how an individual experiences their health condition over time, and can include fluctuating,
escalating, and changing symptoms, as well as changes in an individual’s self-concept or
identity in relation to a condition (e.g., identifying as an individual living with a particular
medical condition) [42,99].

In mental wellness journeys, there is often an overarching goal of improving or maintaining
one’s mental health. This may be a primary motivator for change and rejecting the status
quo. However, unlike many other health journeys, mental wellness journeys — especially
among young adults — often do not begin at the point of diagnosis, and may not involve
engagement of professional providers at all. For many young adults on mental wellness
journeys, self-management is the preferred path [34] and social support becomes a key
scaffolding for supporting their mental wellness journey. Moreover, a mental wellness or
behavioral change journey is rarely complete. Mental wellness is an ambiguous goal and
can be elusive given that even after remission is achieved, symptoms are often recurrent and
chronic, and residual symptoms can linger even if clinical thresholds for diagnosis of mental
health disorders are not met [14,47]. Those on behavioral change and mental wellness
journeys need to remain vigilant and engage the appropriate social supports to maintain the
behaviors that served them well in the acute phase of their mental health difficulties.

As the TTM specifies, behavioral change may look different at different stages of one’s
journey [84]. For example, the self-screening process could be an early step individuals take
as they first come to recognize their symptoms and consider change (i.e., the contemplation
stage). This may be followed by planning and taking action to seek treatment or adopt

new practices. Finally, a maintenance period is also part of many health journeys, wherein
those behaviors that have helped the individual adapt to and manage their condition must be
sustained. Mental health symptoms are sometimes experienced by individuals as distressing
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but not urgent. The typical latency from first symptom onset to first point of professional
mental health treatment is often the better part of a decade [108]. Importantly, this means
that behavioral change journeys unfold over a wide variety of timelines. In some cases, early
change processes (i.e., contemplating making a change and weighing the benefits and costs
of behavioral changes) may last years, and the actual preparation and action phases may
happen on the order of weeks or months. On the other hand, early stages may last a very
short amount of time, while maintaining behavioral changes and the transitions between
preparing for a new behavior, initiating it, and maintaining it over the long-term may be
prolonged.

In this study (Sec. 5.1.1), we provide an overarching framework for understanding the
behavioral change journey among young adults with depression. Unpacking the behavioral
change journey is a promising method of understanding the experiences and needs of
individuals navigating mental health challenges and a necessary first step to building well-
designed tools that enable individuals to effectively address their behavioral health needs
and goals.

Implications: Facilitating Behavioral Change Journeys

Understanding behavioral change not as a single decision or action, but as a journey in
which a user has varying needs depending on their individual experiences is necessary for
developing DMH tools that can flexibly meet users where they are and to engage them
across their recovery. Social support is one of the most critical components of mental
wellbeing and must meet the dynamic needs and preferences of users as they engage in
their own symptom self-management. Considering that, social support needs change, as do
the preferred modalities of that support, it is crucial that the next generation of DMH tools
be designed to facilitate behavioral change while minimizing barriers. In this section, we
explore methods of incorporating optimal forms of social support that meet users’ changing
needs, as well as leveraging multiple media characteristics to appeal to the broad preferences
of young adults. Finally, we discuss design principles that address users’ ambivalence to
DMH tools.

5.2.1 Matching changing needs with a flexible form—It is important to build
DMH tools that target symptoms, but also accommaodate individuals’ changing social
needs across their entire behavioral change journey. Most digital health tools incorporate
social features uniformly, without regard to an individual’s progress or time spent using
the intervention. Typically, these social features involve incorporation of an online social
network or online forum [64,103]. A user is often presented with myriad ways to interact
with social features such as sharing achievements/goals, likes, direct messaging, or other
forms of social interaction, which are meant to sustain and encourage engagement with the
DMH tool. However, if presented at the wrong point in the change process, these features
could paradoxically have the opposite effect and lead a new user to become overwhelmed,
such as if directed interactions are presented before a user is ready. A new user may perceive
the system to be too forceful in suggesting that a user share more information than they
might be ready to disclose. For this user, however, being able to browse other peoples’
testimonials or experiences across the use of the DMH tool might be extremely valuable.
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For a user in the action or maintenance stages, connecting with other specific users of a
DMH tool and/or “liking” others’ social shares might help support engagement and serve to
motivate them to continue moving towards their own health behavior change goals.

As one potential illustration of a dynamic DMH tool that tailors social support based on

an individual’s stage of change, we can envision a text-messaging service that delivers
periodic text messages a few times per week to users containing brief psychoeducational
information, reflection prompts, and light-weight self-tracking features. In addition to these
basic message types, the system delivers additional tailored content to users who are early in
the change process, consisting of periodic anonymized self-management strategies that other
users of the texting program have found beneficial and agreed to share with fellow users of
the program (amounting to a version of crowdsourced tips for, and testimonials of, symptom
self-management). In this way, users in the contemplation and preparation stages can browse
personal testimonials and self-management strategies that are delivered via text message
without needing to interact directly with another person or user. As users move out of the
early stages of change and into the more advanced stages (e.g., action and maintenance
stages), the texting program can offer two-way communication between consenting users
and suggest that these users share one or two concrete goals per week with one another and
check in periodically to help the other remain accountable and achieve their previously set
goals while also providing an element of peer support. In this way, users in the later stages
of change would be acting much like a behavioral coach [66].

There are, of course, potential drawbacks to an approach that incorporates dynamic social
support as part of a DMH tool. For example, it is possible that some users’ mental wellness
journeys do not correspond to the stages of change model used in this study, or that certain
subsets of users would prefer the reliability of knowing how to use a DMH tool that was
static and did not have changing features. However, these are important empirical questions
that additional research can answer. Our findings tend to support the concept of DMH
tools that incorporate dynamic social components, as these can be important elements that
not only support engagement with the DMH tool, but also users’ implementation of, and
adherence to, new behavioral self-management strategies. In this way, building DMH tools
with dynamic social features to meet users’ needs can increase DMH tool engagement and
enhance the effectiveness of the digital interventions being delivered.

5.2.2 Adjusting technological affordances to meet users’ social needs—Our
findings also suggest that different levels of support directness were aided by a range of
technological affordances such as anonymity and visibility. This suggests that in addition to
considering potential users’ individual behavioral change journeys, there is a need to ensure
they have multiple kinds of social support formats open to them. Our findings mirror and
extend past recent work. One recent study by Pretorius et al. [82] examined young peoples’
online help seeking behavior, and found that one affordance that can be useful in helping
users achieve comfort with directed communications is the medium of communication (e.g.,
video, interactive FAQs, podcasts, or audio-only content, etc.), as the content medium can
determine how a young person will engage in online help seeking.
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Our work similarly suggests the importance of building tools with a wide range of
affordances to match various users’ comfort level. For example, it may be important to allow
undirected information consumption and browsing of personal stories and testimonials such
as microblogs while having the option to remain anonymous. Moreover, we learned that it is
important to build in simple interactions that allow users to share their progress through their
health behavior change journey. It may also be useful to build in features that enable users to
schedule times to engage in health behavior change activities and invite fellow users to join
them, as this might support motivation and accountability during the action and maintenance
stages. Some users may also require direct messaging through video or voice to connect
with fellow users. Ensuring a variety of both directed and undirected forms of social features
that have a spectrum of affordances such as a range of visibility, anonymity, and interaction
styles (from “likes” to longform comments and posts) can ensure DMH tools make social
support available that can meet the needs of myriad users across their behavioral change
journeys.

5.2.3 Navigating ambivalence—Despite the promise of DMH tools to support the
behavioral change journeys of young adults with depression, important challenges may limit
or complicate a user’s ability to move towards improved mental wellness. Designing DMH
tools for ambivalent users requires delivering highly targeted mental health content while
minimizing opportunities for distractions or online behaviors perceived to be harmful (e.g.,
“doomscrolling” [83]). One approach may be to design DMH tools that minimize users’
time spent engaging with their devices. With the advent of smartphone notifications, users
do not even have to “unlock” or open their device to view message or app notifications.
Delivering DMH content through smartphone notifications (e.g., text message previews) can
minimize the need for users to spend time opening their phone and engaging with one or
more apps that have potential for harmful psychological effects, instead simply requiring a
glance at one’s device. Relatedly, another useful approach to overcoming users’ ambivalence
about technology might be to design DMH content that actually encourages engagement in
the “offline” world without digital distractions. For example, DMH tools can suggest users
take periodic digital breaks by turning off their devices, disabling notifications, or turning off
connection capabilities (e.g., “airplane mode”) for prescribed periods of time while engaging
in “offline” activities like going for a walk. DMH tools can also make use of “blended”
interventions that require users to engage in the offline world while simultaneously using the
DMH tool as a guide (e.g., guided meditations and mindfulness exercises). Finally, DMH
tools can deliver modules about using smartphones and social media intentionally. DMH
tools can help users clarify and keep central their goals for social media and smartphone use.
Through these modules, users can clarify for themselves what they hope to gain from their
use of social media or smartphones resulting in more intentional use.

5.3 Limitations

A number of limitations are noted. First, while the data collected reflect heterogeneous
opinions, ideas, and experiences, we note that our sample of 29 young adults may not

be representative of the larger young adult population with depression. Future studies

must replicate these findings before generalizing to other populations, conditions, or health
journeys. Furthermore, all participants were recruited from the same source: MHA. While
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MHA is a large community organization that serves a diverse constituency, future formative
user-centered design studies may wish to recruit from a variety of online sources. Another
limitation of the current work is that participants’ stage of change was not assessed at
baseline. In addition, we coded behaviors and reflections that suggest particular stages

as they emerge in each comment, and thus a single participant’s data may contribute to
understanding multiple stages of change, at different points. This coding approach reflects
the fact that behavioral change is non-linear, and often involves moving back and forth
through the stages [84]; however, a consequence is that we do not present an overall
breakdown of how many users are in each stage of change.

We also acknowledge the need for the mental health community to pursue two parallel
activities that address the state of mental health care delivery in the service of increasing
access to care. First, we note that it is important to improve self-management tools for
those who prefer to self-manage outside of traditional or existing care structures. Second,
it is necessary to address and reduce barriers to accessing formal care. In this paper, we
have focused on addressing the former, but we acknowledge that work in this domain is
incomplete unless the latter challenges are also addressed.

5.4 Conclusions

Our findings suggest that young adults on mental wellness journeys have dynamic and
diverse social needs, partially as a function of their readiness for change. It is incumbent on
designers of DMH tools to meet users where they are in their behavioral change journeys,
which may include incorporating dynamic social elements to support behavioral change.
Specifically, our results suggest that young adults may require DMH tools that offer control
over the directness of support as well as different media affordances to facilitate user
comfort with social interactions. The mental health community must also consider threats
to DMH tool uptake and adoption such as ambivalence about technology and its ability to
support mental wellness journeys.
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CCS Concepts:

» Human centered computing — Human-Computer Interaction ¢ User studies
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Session 5: Use of technologies for mental wellbeing #

ResearcherJonah MODERATOR

The first session we talked a little about technologies like emailing,
texting, listening to podcasts, blogging, using social media, browsing the
internet, watching videos or shows, and playing video games. What
technologies have you used to help you when you feel sad, down, or
empty?

Tell us about a time when these technologies helped when you felt sad,
down, or empty. How did they help?

Tell us about a time when these technologies didn’t help when you felt
sad, down, or empty (or made you feel worse). Why didn't they help?

Is there anything else you would like to say about how technology can
be used to make people less sad or depressed?
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Figure 1.
Screenshot of focusgroupit.com platform with participant information and response

redacted.
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Participant  Age Race Hispanic/Latinx Gender res;i)ﬂfjgg()tgq’();lsjt of # ogt(r:](;rl"r;r:ngggson
1 18 White No Female 6 11
2 21 White No Female 6 10
3 20 Declined to answer Declined to answer  Declined to answer 5 8
4 23 Asian No Female 6 5
5 25 White No Female 6 7
6 20 White No Female 6 14
7 20 White No Female 6 9
8 18 Asian No Female 6 6
9 23 White No Male 6 7
10 20 Declined to answer Declined to answer ~ Declined to answer 0 0
11 21 More than one race No Male 6 1
12 18 Declined to answer Declined to answer  Declined to answer 6 14
13 25 Asian No Female 6 7
14 25 White No Female 6 10
15 25 More than one race No Male 6 8
16 24 Black o African No Female 6 13
17 22 Asian No Female 6 3
18 25 Asian No Female 6 6
19 20 Declined to answer Declined to answer  Declined to answer 1 0
20 18 More than one race No Female 6 6
21 23 White No Female 6 19
22 19 White No Female 6 15
23 22 White No Female 6 12
24 18 White No Female 6 6
25 23 Declined to answer Yes Female 6 9
26 23 White No Female 6 14
27 19 White No Female 5 16
28 20 Declined to answer Declined to answer  Declined to answer 6 6
29 29 American Indian or Ves Female 0 0

Alaskan Native
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Table 2.

Conceptual Relationship between Stages of Change, Needs, and Form of Support

reinforcement

Increase in self-
efficacy

Increase
motivation

Validation

-Reading personal
experiences

-Online
information
seeking
Directed
-Messaging and
discussions with
close others
-ldea sharing

-Planning

Stage of Need Relevant Forms of  Exemplar Quotes
Change Support
Contemplation Reduce loneliness Undirected “I believed that | had been experiencing depressive symptoms for a long time
and wanted some confirmation to help me decide what to do next.” (P21)
Reduce -Online
ambivalence information “I wanted to see how other people deal with depression on their own.” (P22)
seeking
Increase “[1 have been] Trying to see how others cope with depression without going
motivation -Reading personal to a Shrink. I don’t know what’s been wrong with me the past 9 months or
experiences s0.” (P23)
Validation
Preparation Decisional Undirected “After the test, it said | was “moderately depressed” | figured this was great,

because | thought it wasn’t bad enough where | needed to see a doctor. It
dian’t really make me feel anymore sad, if anything i felt a little better. |
didn’t do anything with the information because | wasn’t sure what exactly to
do with it.

[ found this study on that website and decided to give it a try because | met
all the standards for it. | don’t plan on going to a doctor for this and | was
hoping that maybe this group could help me a little bit since 1’m not going to
the doctor.” (P18)

“I spoke with my mom after receiving the result, and her response was
somewhere along the lines of “well, who isn’t depressed right now?” | do
understand her response - | don’t know anyone who isnt down about the
situation we are all in right now, but after that it was swept under the rug.
1 haven’t done much more with the information beyond that, though | will
probably be scheduling an appt with my doctor soon.” (P5)

Action and
Maintenance

Routine building
Accountability

Increase
motivation

Validation

Undirected
-Online
information
seeking
Directed
-Messaging and
discussions with
close others

-Scheduling or
partnering

-ldea sharing

“When [ started having bad anxiety and feeling depressed my mom suggested
working out and 1 lived on campus at my college and could easily walk to the
gym which made it so easy to workout. Since being home and not having that
accessibility 1 find it much harder but if you can really think up the easiest
way to work out and go from there to finding more encouraging things to help
You do that workout routine, like having a friend or family member doing it
with you as an extra encourager, make a playlist of songs to listen to while
You do, or a special reward for yourself it can help a lot, especially if you go
into it with the mindset of | am doing this to make me feel better not to lose
weilght or anything.” (P4)

“l like to pray, go on a drive, listen to music, cook/bake, watch Disney
movies, and watch videos of my niece and nephew. (1 think one of the most
satisfying relationships is that one created between an aunt and their nephew
anay/or niece). 1 also try to reach out to an understanding person because I do
not like to bottle up my feelings anymore.” (P9)
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