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Abstract

Background: While technology can widen access to mental health treatments, digital mental health interventions (DMHIs)
frequently have low engagement and high dropout rates. A better understanding of user engagement with DMHIs can help
researchers design technologies that users are more likely to benefit from. However, a major challenge is that the term
“engagement” is very broad, not well-understood, and operationalized differently across projects. Few studies have explored
how clinical researchers define and operationalize engagement in DMHI research.

Objective: This study investigated how clinical researchers operationalize user engagement with DMHIs in academic settings.
Investigating operationalization can help identify gaps and inform strategies to better operationalize engagement in DMHIs
according to intervention goals.

Methods: We conducted exploratory qualitative semistructured interviews via Zoom (Zoom Communications, Inc; May
2023 to February 2024) with 12 clinical mental health researchers who had developed DMHIs using human-centered design
methods. We recruited participants via purposive and snowball sampling. The interviews focused on understanding what
participants considered engagement, how they measured it, the strategies they used to support or increase engagement, and
the barriers they faced. We inductively coded the transcripts and conducted thematic analysis, iterating on codes and themes
collaboratively.

Results: We identified 3 dimensions of engagement for DMHIs: digital mental health components (ie, intervention, technol-
ogy, and human support), levels of engagement (micro and macro), and visibility of the engagement (visible and invisible).
We also described the challenges of designing DMHIs for engagement. Participants described components as overlapping;
some viewed the technology and intervention as one, while others viewed the technology as distinct. Users should experience
components as integrated. Within the levels of engagement, clinical researchers focused on designing for macroengagement
but primarily measured microengagement through quantitative measures. Participants distinguished the visibility of engage-
ment between what was capturable and measurable (visible engagement) and what could not be captured (invisible engage-
ment). A major barrier to engagement was overcoming the invisibility of opportune moments for users to engage with the
DMHI.

Conclusions: Clinical mental health research focuses on end point clinical outcomes, while user engagement refers to the
dynamic interaction with DMHIs in real-world settings, encompassing behavioral, cognitive, and affective user involvement.
This tension highlights the need to operationalize engagement to better understand how users engage with DMHIs. A mixed
method approach to capturing engagement would better align with clinical researchers’ goals of understanding macroengage-
ment. The dimensions of engagement (components, levels, and visibility) extend previous conceptualizations by providing
support at the start of designing for the engagement of DMHIs. While capturing invisible aspects can still be challenging,
awareness of the visibility of engagement can help researchers align their measurement and evaluation approaches with their
macroengagement goals, instead of focusing on aspects of engagement that are readily visible.
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Introduction

Background

Poor mental health is increasing, affecting 42.5% of US
adults, according to a 2022 survey [1]. People face barri-
ers to accessing traditional care, such as a lack of serv-
ice availability and high costs [2,3]. Digital mental health
interventions (DMHIs) have been shown to improve mental
health [4-7], with evidence highlighting their potential to
help users achieve their mental health goals (eg, symptom
reduction or the development of new coping skills) [8,9].
Engagement is considered a key mediator of outcomes [9-12].
However, DMHIs currently experience low engagement and
high dropout rates [7,13-15]. Among commercial DMHIs,
the median retention rate was 3.9% after 15 days of use
[16], indicating a need to both understand and improve user
engagement with these tools [14,17]. The challenge of low
engagement with DMHIs is further complicated by a lack
of consensus on what engagement means and a lack of
understanding of how engagement is applied in their design
[10,17,18].

Engagement with digital interventions is a multidimen-
sional concept often discussed as being composed of 3
constructs: cognitive (eg, effort and attention), affective (eg,
emotions and values), and behavioral (eg, usage and actions)
engagement [2,4,19-21]. However, no standard definition of
engagement exists across research fields, such as behavio-
ral sciences and human-computer interaction (HCI) [10,18,
22]. Existing models of engagement highlight the dynamic
process of user engagement with technology that goes beyond
discrete technology use [10,23-25]. The foundational model
of engagement by O’Brien and Toms [24] presents the
temporal stages of engagement, starting with the point of
engagement, sustained engagement, end of engagement, and,
sometimes, re-engagement. Each stage is characterized by
attributes of user experience (eg, positive affect and sensory
appeal), based on interviews with users of video games,
educational applications, online shopping, and web search
[24]. As an extension of this dynamic view, Yardley et al [26]
differentiated between the micro- and macro-level engage-
ment. Microengagement, also known as “little e,” refers to
discrete or momentary engagement with the digital inter-
vention, particularly with the technology [26,27], including
the user interface elements and the behavior change inter-
vention components that are presented in the technology
[27]. Macroengagement refers to the user’s engagement with
the behavior change process that the DMHI is designed to
support [26,27]. Together, these levels capture both discrete
and longitudinal contexts of how users engage with digital
systems. Our study examined how the micro and macro levels
of engagement are applied in the design of DMHIs.

Research on engagement has mainly focused on con-
ceptualizing and measuring engagement rather than on
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understanding how the definitions are reflected in the
practice of creating technologies [10,17,18,23,24]. There are
engagement models specific to DMHIs, but they tend to
focus on measuring or predicting engagement outcomes of
a single intervention [28,29]. For example, the Integrative
Engagement Model of Digital Psychotherapy [29] combines
frameworks from behavioral sciences and HCI to define
the phases of engagement with therapist-supported DMHIs.
These models advance the understanding of engagement with
DMHIs, but do not inform how researchers operationalize
engagement. Lipschitz et al [17] emphasized that research
needs to advance theories of what drives DMHIs engagement
and that this needs to be understood at different levels, in
real-world settings, rather than only in clinical trials.

How engagement is measured reflects these conceptual
tensions. There is no standard measurement approach for
engagement, but quantitative measures are the most com-
monly used [17,30-32]. Quantitative measures are often used
to measure engagement at discrete moments in time [10,
25,33] through methods such as log analysis (eg, num-
ber of clicks and frequency of views) [10,34]. However,
these metrics predominantly capture usage and fail to
account for the dynamic process that models describe. There
has been an ongoing discussion about expanding beyond
traditional quantitative usage metrics, with more mixed
methods approaches to measuring engagement (eg, qualitative
interviews [10]), to help surface the nuanced and dynamic
aspects of engagement [10,23-25].

The challenges of conceptualizing and measuring
engagement are amplified by the nature of mental health.
Mental health symptoms are dynamic, fluctuating over time
[35], and can affect user engagement due to a lack of
intrinsic motivation [36] and life barriers [36,37]. Incorpo-
rating human support or a human-in-the-loop approach for
technical support, accountability, or encouragement is a
common strategy to sustain engagement with DMHIs [10,38-
40]. Although these strategies tend to enhance engagement,
DMHI engagement still remains low, with high dropout rates
[7,13,1541].

Study Objective

This research focuses on defining engagement constructs
and outcome-focused models, but it has not investigated
how professionals integrate engagement into the design of
DMHIs. Without understanding how engagement is put into
practice, even a tested framework might not succeed in
improving engagement due to inconsistent applications of
engagement measures and strategies [17]. This study aims to
expand our understanding of how academic clinical research-
ers operationalize engagement in DMHIs. To achieve this, we
interviewed clinical mental health researchers who created
DMHIs for their research projects (ie, pilots and clinical
trials). As a first step in understanding how engagement
is operationalized in DMHI development, we interviewed
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clinical researchers because they often lead the development
of DMHIs and make decisions about how engagement will be
operationalized for these systems. Since little is known about
how engagement is operationalized in this context, we used a
qualitative interviewing method, as it allowed us to examine
in-depth how clinical researchers operationalize engagement.
We viewed this approach as particularly useful because the
rationales and processes underlying these operationalization
decisions are often implicit, nuanced, and context-dependent.
This study aims to better understand how clinical research-
ers operationalize engagement for DMHIs and to discuss
strategies to better align these operationalizations with the
dynamic nature of user engagement with DMHIs.

Methods

Recruitment

We conducted semistructured interviews with 12 clinical
mental health researchers based in the United States who
develop and evaluate DMHIs. All DMHI projects were part
of academic research projects, either as research pilots or as
clinical trials. Participants were recruited through a purposive
sampling of researchers within the professional networks of
the authors. Additional participants were recruited through a
snowball strategy from the initial group [42]. We contacted
all participants by email, and all researchers contacted agreed
to participate. Participants were eligible for the study if they
(1) were mental health experts, (2) worked in academia, (3)
had directly worked on or supervised digital mental health
intervention projects, (4) were based in the United States, (5)
spoke English, and (6) were over 18 years of age.

Ethical Considerations

This study was registered and classified as exempt by the
Institutional Review Board of the University of California,
Irvine (protocol 2761). All participants were provided with
written informed consent via email prior to participating in
the study and were invited via email to schedule an interview
if they agreed to participate. Participants were informed that
they could withdraw from the study at any time without
penalty. Participants were compensated with a US $30 gift
card after the interview. All data collected were deidentified
before any analysis, and only the researchers assigned to this
study had access to the data.

Data Collection and Analysis

We started the semistructured interviews with participants
after iterations of the interview protocol. We conducted
1 pilot interview. BO and KN conducted semistructured
interviews via Zoom (Zoom Communications, Inc) that lasted
45 to 60 minutes. The interviews were conducted between
May 2023 and February 2024. The authors, BO and KN,
along with the participants, were present during the inter-
views. BO and KN were more junior than all participants
(ie, a PhD candidate and a senior undergraduate student,
respectively). BO and KN introduced themselves at the start
of each interview, with one author conducting the interview,
while the other turned off their camera and took notes. If the

https://formative jmir.org/2026/1/e89009

Oewel et al

note-taking author had follow-up questions, they asked them
at the end of the interview. All 12 interviews were video
and audio-recorded with participants’ consent, transcribed,
and analyzed. We transcribed all interviews using Otter.ai
(Otter.ai, Inc), and the 2 interviewers reviewed and edited the
transcripts for accuracy by comparing them to the record-
ings. The transcripts were not returned to participants for
comment. Recruitment, data collection, and analysis were
conducted concurrently until we reached saturation on the
themes discussed in this study [43]. For instance, themes such
as “engagement conceptualized as amount of usage” recurred
frequently and were defined early in the interview proc-
ess, with limited new insights emerging in later interviews.
Other themes, such as “engagement that is not captured” (ie,
invisible engagement) and “challenges to finding opportune
moments for engagement,” appeared less frequently in our
analysis but consistently recurred across participants with
sufficient depth and consistency to support the development
of these themes. By the end of the 12 interviews, we were no
longer generating substantial new insights related to the study
objectives.

We conducted a thematic analysis within a construc-
tivist framework [44]. Thematic analysis involves the
process of researchers familiarizing themselves with the
data, generating initial codes, searching for themes, review-
ing themes, defining and naming themes, and producing
the report [44]. Two researchers used inductive coding to
analyze the interviews [45] using the software ATLAS.ti
(ATLAS ti Scientific Software Development GmbH). First,
each researcher familiarized themselves with the data and
inductively coded 3 transcripts independently, and then
compared interpretations [44]. We frequently iterated on the
codes and discussed them with the entire research team as
part of the thematic analysis process to make sense of the
data and discuss potential themes that go beyond simple
descriptions of the content [44,46]. Those codes were used
to create a codebook, which included codes such as “expe-
rience creating digital tools,” “objective engagement,” and
“intervention and technology together.” The 2 researchers
continued to review codes weekly with each other and other
team members until all transcripts had been reviewed. During
the coding process, we started searching for themes [44]. We
also took notes after interviews and wrote memos as we read
the transcripts to discuss and resolve disagreements about
codes and themes. The first iteration of affinity mapping to
develop and review potential themes was done in person
with physical sticky notes, which slowed the process and
allowed the researchers to discuss the organization of codes
and patterns [44,47]. Then, BO conducted pattern coding
[45]. This process led to the conceptualization of themes
such as “measurement of engagement” and “intervention vs
technology.” As we produced this manuscript, we iterated on
the themes. We did not share the data analysis and themes
with participants.
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Results

Participants

We interviewed 12 participants (5 men and 7 women).
All participants were academic faculty. All participants had
experience using participatory human-centered design (HCD)
approaches and applied those approaches in their DMHI
projects. Table 1 includes the background of participants, the
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focus of their DMHI, the modality of technology used for the
DMHI (eg, SMS, app, and website), the development stage
(prototype, pilot, or randomized controlled trial), and the
target user group. A prototype refers to early versions of the
DMHI, often cocreated with users; pilot refers to feasibility or
pilot trials, during which the DMHI is refined; and random-
ized controlled trial refers to relatively advanced versions of
the DMHI.

Table 1. Background of participants and overall goals of their DMHI? projects.

Delivery Development
ID  Background DMHI project modality stage Target user group
P1  Clinical psychology Mental health symptom self-management and skill SMS Pilot Young adults
building
P2 Clinical psychology; Eating disorders, weight management, and skill building App and Pilot Adults with eating disorder
Implementation science SMS
P3  Health communication Mental health symptom self-management and skill SMS Pilot Young adults
building
P4 Social welfare Mental illness self-management App Pilot Adults diagnosed with serious
mental illness
P5  Clinical psychology Mental health counseling skills learning; depression and Web and app RCTP Counseling trainees; people
anxiety Ssymptom management with depression and anxiety
P6  Experimental psychology —Mental health symptom self-management and skill Website Prototype Teenagers
building
P7  Primary care psychology = Mental health crisis prevention SMS RCT Teenagers
P8  Psychiatry Mental health crisis prevention Web and Pilot Teenagers with suicidal
SMS ideation
P9 Psychiatry Depression assessment; symptom management and skill ~App Pilot Women in rural areas
building
P10  Clinical psychology Mental health symptom self-management and skill Web, app, RCT People with depression and
building and SMS anxiety
P11 Clinical psychology Mental health assessment and skill building tools for Web Pilot Therapists
clients
P12 Obstetrics Mental health education and support; communication App Pilot Pregnant people and new

between providers and clients

parents; clinical care managers

4DMHI: digital mental health intervention.
PRCT: randomized controlled trial.

Overview

In this section, we first describe how clinical researchers
operationalized engagement based on clinical outcomes but
have started to include aspects of user experience. Then,
we provide an overview of the engagement dimensions
and specific findings for each of the dimensions. Finally,
we present the barriers clinical researchers face in finding
opportune moments for users to engage with DMHIs.

Clinically Meaningful Outcomes Over
Engagement With Technology

Participants highlighted that the clinical outcome, regard-
less of the amount or quality of user engagement with the
technology, was their primary goal. In their pilots and clinical
trials, engagement was not a main consideration in the design
or evaluation of DMHISs. Instead, the focus was on the clinical
outcomes because they are the traditional clinical research
objectives and were also tied to the objectives outlined in
their research grants. P5 stated, “Engagement was probably a
secondary or tertiary consideration.” P5 explained that when
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considering engagement for DMHIs, “It was more about
interface,” representing a common view among participants
that engagement is tied primarily to the technology compo-
nent of the DMHI.

Successful clinical outcomes meant achieving behav-
ior change and clinically meaningful symptom reduction.
Clinical researchers wanted users to sustain engagement with
the learned behavior in their daily lives (ie, behavior change):

It’s just putting those things into practice regularly
over time...I think it was very eye opening..realizing
what the heart of the problem was, that the technology
solution needed to be...the sustaining behavior change
piece. [P2]

Participants prioritized clinical outcomes over user
engagement with the DMHI. Their goal was for users to
achieve their mental health goals rather than to improve user
engagement with the DMHI.

JMIR Form Res 2026 | vol. 10 | e89009 | p. 4
(page number not for citation purposes)


https://formative.jmir.org/2026/1/e89009

JMIR FORMATIVE RESEARCH

Understanding of Engagement Evolved
to Include User Experience

As their research projects progressed, participants’ under-
standing of engagement with DMHIs changed. At first,
participants relied on their clinical expertise. Later, as
participants worked more with HCI researchers and/or
incorporated HCD methods (eg, co-design workshops and
feedback sessions), they recognized the importance of the
user experience in enhancing engagement with DMHIs. A
participant reflected on their exclusive reliance on clinical
experience and realized they needed to talk to users:

I started with a needs assessment, and it changed the
entire trajectory of my thinking on it. Now, it didn’t
change clinically, the core principles we were going
to be focusing on, but..how I was creating that into
a package that would be really meaningful for people.
[P2]

A participant said they had learned to prioritize user
experience as well as adhere to psychotherapeutic principles:

I've learned over time that..it matters a lot less
how perfectly aligned to the psychotherapeutic concept
something is....it has to be a real mix of what is actually

Oewel et al

engaging to somebody and what has sort of the spirit of
the intervention built into it. [P1]

Participants said their understanding of engagement
evolved to recognize the preferences and experiences of
users:

I think we have to change the way we think about
[engagement]. It’s not just about like maximizing
engagement, it’s about having enough there that people
can find something useful. [P7]

...But then making sure that the content we’re deliver-
ing is, you know, at the right reading level as the right
kind of experience around it has the right images that
might connect with participants. [P12]

As participants gained more experience in HCI and HCD
approaches, their understanding of engagement evolved from
focusing on clinical aspects, such as adherence, to including
the user experience.

Engagement Dimensions

We separate engagement, as described by participants, into
different dimensions reflecting its complex nature based on
our findings (Textbox 1). These dimensions include DMHI
components (intervention, technology, and human support)
[38,48], levels of engagement (micro and macro) [26,27], and
visibility of engagement (visible and invisible).

Textbox 1. Engagement dimensions for digital mental health interventions (DMHIs).

DMHI components

* Intervention or intervention activities: engagement with the clinical or behavioral intervention, such as cognitive
behavioral therapy, behavioral activation, and psychoeducation

» Technology: engagement with digital tools or platforms supporting the intervention, such as apps, websites, and text
messages

* Human support: engagement with human support, such as behavioral coaches or therapists and/or technical support

for the technology
Levels of engagement

Visibility of engagement

* Micro level: moment-to-moment engagement with technology
* Macro level: engagement with intervention or intervention activities

* Visible: engagement with any of the DMHI components that is visible to the researchers, either in person or digitally
* Invisible: engagement with any of the DMHI components that is not visible to the researchers

Components for Engagement:
Intervention, Technology, and Human
Support

Overview

The 3 components of DMHIs that participants discussed were
the intervention or the intervention activities, the technol-
ogy, and the human support. Some participants viewed
engagement with the intervention and with the technology
as clearly separate, while many participants saw them as
interconnected. Despite the differing views on engagement,
participants wanted users to experience the DMHI as one
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cohesive intervention instead of separate components (eg,
coach, technology, and behavioral activities).

Distinctions and Overlap of Intervention and
Technology

Participants had different views about the DMHI’s interven-
tion and technology components. Some participants saw
the intervention and technology components as inseparable
from each other. For example, a participant considered text
messages (eg, SMS) sent to users as part of the intervention:

It’s hard for me to differentiate them [intervention and
technology], because it’s a fully automated tool. So I do
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tend to think of the text messages as the intervention...
[P3]

Some participants found it difficult to separate the
technology and the intervention because of a perceived
overlap between components. A participant explained that
some therapist-related activities, such as seeing assessment
results, could be seen as part of the technology because (1)
they were done within the technology and (2) they were not
part of the key components of the intervention for that clinical
trial. At the same time, those activities were part of every
intervention:

...Another example of engaging with the app, but then
not really [with] the intervention components is looking
at the review screen and seeing your clients. But that’s
an important part of every intervention is looking at
your clients progress over time and assessment results
in our completion. [P11]

On the other hand, some participants viewed technol-
ogy as a medium (eg, SMS) for an intervention (eg, mes-
sage content). While the core of the intervention remained
consistent, its delivery could be adapted across different
technologies, such as a website or mobile app. In that
case, the design of the technology could be changed to
enhance how users engage with the intervention. A partici-
pant provided an example of a digital tool that asked users to
write text messages:

[the technology choice] changes how somebody relates
to the tool, or how somebody is actually engaging,
the physical difficulty of writing detailed and long text
messages. And the annoyance factor of it is real. [P1]

Another reason that participants viewed the technology
as mostly separate was that the intervention encompassed
psychotherapy activities to be completed outside of the
technology:

A lot of CBT also requires for folks to continue to do
that skill throughout the week, in the mindset of like
a weekly psychotherapy session... is not the same as
logging onto the app and tracking something. [P5]

Some participants emphasized the need to differentiate
and unpack the differences between the intervention and
the technology to understand how to best operationalize
engagement:

I do think that they kind of like are overlapping, like in
a Venn diagram, right... I think I would more carefully
look at unpacking, engagement with the intervention
versus engagement with the technology as a way to
connect A to B. [P5]

Although some participants viewed the intervention and
technology as separate when operationalizing engagement,

they said it was important for users to feel the intervention
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and technology as one for the purpose of creating a seamless
user experience:

Ideally, from the perspective of the patient, and the
adults supporting that patient, there should be no
obvious difference between the different parts of the
intervention, it should all feel like the same thing to
them. [P8]

In summary, participants had different perspectives on
whether the intervention and technology were inseparable
(eg, text messages that constitute the intervention but require
the technology) or separable (eg, the technology serves as
the medium through which the intervention is delivered).
Some participants discussed how users should experience the
technology and intervention as one, but noted that it is useful
for operationalization to clearly separate both components.

Human Support

Participants argued that human support, such as coaches
and therapists, can help users understand and engage with
a DMHI. Participants recognized that human support is
considered a separate component from the technology and the
intervention. They explained that coaches are not necessarily
therapists but are individuals trained to provide personalized
feedback, guidance, and encouragement. Coaches provide a
human presence for accountability, personalized feedback,
and encouragement to users [49]. Many participants included
human support in the pilots and clinical trials of their DMHIs:

..We’re running a trial right now to see if coaching
might add value to the intervention. In that context, the
coach is also a component of the intervention. That’s
not the technology. So, I guess I think of the interven-
tion as the technology plus the support and context for
technology use. [P3]

Human support was seen as essential to fostering
engagement, although it was not always present in DMHIs.
It was discussed as a designed component of DMHIs, distinct
from both the intervention and the technology.

Engagement Levels: Balancing Micro-
and Macro-Approaches

Participants discussed concepts aligned with the micro- and
macroengagement levels proposed by Yardley et al [26]
(Textbox 1). However, they did not use this terminology;
instead, they discussed users’ moment-to-moment interac-
tions with the DMHI itself or users’ involvement with
the intervention processes and goals. Participants meas-
ured engagement success in terms of clinically meaning-
ful outcomes, which happen through macroengagement (eg,
practicing therapeutic skills in and outside the app). How-
ever, many of the measurement tools primarily measured
engagement at the micro level (eg, logging into the app). All
participants used quantitative metrics to evaluate their DMHI,
with some also incorporating qualitative methods. Quantita-
tive measures of engagement traditionally focused on usage
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data (eg, number of clicks or the amount of usage of different
features):

How many contact points do they have or touch points?
And how deeply engaged are they by like, using all the
different features of it? [P1]

Participants emphasized that clinically meaningful
outcomes required more macroengagement (ie, engagement
with the intervention goals) and not necessarily frequent or
prolonged engagement with the technology. One participant
explained:

...ideally, what you would hope to see, in order to see
an effect, is that people are trying something. So, not
just learning about it, but taking a step in their daily
life. [P3]

Given participants’ focus on macroengagement as a way
to achieve meaningful clinical outcomes, some participants
expressed skepticism about the ability of quantitative metrics
alone to fully capture whether users are engaging with the
intervention’s goals:

Just because a person’s clicking around does not
necessarily mean that they’re utilizing it in an effective
way. [P2]

Some participants discussed the need for a shift toward
using more qualitative approaches (eg, user satisfaction)
to complement the understanding of engagement. To gain
deeper insights into engagement, especially macroengage-
ment, a participant said that it is important to understand how
users think and feel about the DMHI:

What if they’re responding [to the intervention], but
they’re quite dissatisfied? Is that engagement that we
would want to see? Maybe not? So, you know, we’ve
tried to look, we’ve tried to ask about, how do you
feel about the program? What’s the kind of relationship
that’s built with the program? Do you think about it,
do you... So kind of getting a broader sense of what it
means to people. [P3]

Another perspective on engagement levels was that even
a little microengagement could lead to a successful engage-
ment. Some participants considered a successful engagement
with DMHIs to be any progress that users made toward their
goals (eg, behavior change and symptom reduction), even
if the users had not yet achieved their main mental health
goal (ie, intervention outcome). A participant stated that even
a little engagement with the DMHI (ie, microengagement)
could propel someone to get better when they are in their
worst mental health state:

People often go and start using digital mental
health tools, or any treatment, when they’re at their
worst....that’s when you go in and you say “I'm done
with this.” And often just the decision to start doing that
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is kind of a sign that the person is starting to want to
improve and take steps. [P10]

That perspective highlights how a quantitative-only
approach would be insufficient to understand user engage-
ment with the DMHI because it misses the qualitative aspects
(eg, user satisfaction, feelings, and relationship with the
DMHI) that lead users toward macroengagement.

Engagement Visibility
Overview

Participants wanted to understand both the users’ visible
and invisible engagement. Visible engagement refers to the
aspects of engagement that can be captured by researchers.
This is usually done using quantitative metrics (eg, how often
users opened the app), but it can also include qualitative data
(eg, how users felt about using the app). On the other hand,
contextual issues such as individual barriers and challenges
are often invisible to researchers. This could also include how
users engaged with the intervention. Participants said one of
their main challenges is accounting for those invisible factors
during users’ engagement with a DMHI. Because those
factors that affect engagement (eg, environment, thoughts,
feelings, and attitudes) are not visible to researchers, we label
them as “invisible engagement.”

Visible Engagement as Measurable
Interactions

Participants primarily used quantitative metrics as indica-
tors of engagement, such as user interaction levels. In one
participant’s study, users were required to complete a specific
percentage of the interactions. Another participant concep-
tualized engagement based on different measurable interac-
tions with the app, such as the number of sign-ups, how often
users log in, and whether therapists created assessments to be
used in the app:

...How, at the very top level is, are we looking at
signups?...how often are the therapists logging in, over
the course of time?..That’s on the high level, but
then on a lower, how many assessments are therapists
assigning?... [P11]

Visible engagement refers to the user interactions that
are more easily observable and measurable by researchers.
Researchers primarily use quantitative metrics to capture
these user interactions with the DMHI.

Invisible Engagement as Interactions That Are
Not Captured

Participants consistently highlighted that users encountered
barriers in their lives that prevented them from engaging
with the DMHI. Participants said that users were often busy,
overwhelmed, or lacked resources. A participant noted that
DMHISs needed to fit into people’s daily life contexts:

I think increasingly, in terms of the patient engage-
ment, ...how to fit it into the fabric of people’s lives, you
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know, where are the touch points, sort of understanding
kind of, how do you, if it’s on a phone, when are they
looking at their phone? What's the context in which
they’re willing to do these things? [P10]

Participants said that it was difficult to align the DMHI
to people’s various daily schedules because they could not
capture the users’ environments and behaviors outside of the
research environment. These characteristics were invisible to
them and, therefore, could not be easily captured by current
methods. A participant compared the engagement with the
intervention that was not tracked through the technology (ie,
invisible engagement) to a black box that the researcher did
not have access to:

And then engagement, I guess was, to me, like the black
box that happens when they go home to do it. Are they
doing it? For how long? Did they get bored? Did they
finish? [P5]

The “black box” analogy given by P5 highlights the
challenges of capturing invisible engagement activities. It was
difficult to capture context, behaviors, thoughts, and feelings
at the time of engagement when they were outside of the
research environment. Those aspects usually encompassed
users’ challenges in capturing invisible engagement.

Capturing the invisible engagement was important to
understand how engagement is happening with the interven-
tion, but that was challenging to do:

I think that’s often kind of a challenge within the design
of the interventions to understand what the person is
doing. Because much of the intervention part, hopefully,
if it’s effective, they’re going to be doing outside of the
app or the device, and we’re not going to have any
visibility into it. [P10]

Participants tried to make invisible engagement more
visible through qualitative questionnaires or behavior change
assessments. For example, a participant sent questions to
users, asking if they engaged in the activities they were
supposed to:

There’s a lot of invisible behavior... So, at least once a
day, people are asked questions “were you able to do
a positive activity today? Reply with yes or no.”...Even
though they’re not required or incentivized to respond,
it is one way that we are able to see if people are
staying engaged. [P3]

However, those questionnaires and assessments only
provide a partial view of invisible engagement, as they are
unable to capture the complexity of users’ daily life contexts:

We don’t have that much insight into kind of the context
in which people are using the program. [P3]

Moreover, a major challenge to including qualitative
approaches in research was the funding mechanisms
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that prioritized clinical adherence, clinical outcomes, and
quantitative measures:

I think the former [quantitative metrics] is, unfortu-
nately, what kind of feel bound to with grants and
papers. [P6]

Participants tried to capture aspects of invisible engage-
ment through qualitative questionnaires and assessments.
However, those approaches were often insufficient to get a
complete view of the users and their context. Furthermore,
prioritizing quantitative methods made it difficult to use
qualitative approaches that might be helpful in this regard.

Challenges in Finding Opportune
Moments for Engagement

Participants said it was challenging to match the delivery
time of a DMHI with opportune moments for engagement.
For example, a DMHI involved text messages that users
needed to reply to so that engagement would happen. In that
case, opportune moments were the moments when users were
available to reflect on and reply to the text message. The
participants noticed that they had better response rates when
the time at which the intervention was sent intersected with an
opportune moment for the users to answer:

...We have seen sometimes a text message will intersect
with these opportune moments. And catching people
during those is extremely effective and can help
continue that. If the metric is like, number of days
the tool has been responded to, for example, we’ll see
pretty good engagement on that. [P1]

Some participants asked users to select their preferred time
for receiving messages, aiming to enhance engagement at
opportune moments:

We are offering people the opportunity to select what
time they received it. That was also partially around
convenience, but also around engagement. Because we
thought if they picked it, then maybe they would be
more likely to interact. [P7]

However, asking users for their preferred time to receive
reminders did not completely solve the problem of reaching
users at the right time. To address this, a participant was
exploring ways to reach users at opportune moments for
engagement, based on user needs and context, but they had
not yet found a good solution:

We’re building tools to try to be able to figure that
out [what are the opportune moments]. But we don’t
totally know... based on the data we’re collecting, how
to figure out for a particular person what is the right
time. [P1]

Participants highlighted that delivering the intervention
when users were available and willing to engage improved
response rates and engagement. However, understanding each
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user’s opportune moments for engagement, which are often
invisible, remained a major challenge.

Discussion

Principal Findings

Clinical mental health researchers who created DMHIs
navigated tensions between the complexity of engagement
dimensions, users’ uncaptured experiences, and their project
constraints. Participants focused on measuring microengage-
ment activities, but their project goals were tied to mac-
roengagement activities. This issue highlights one of the
main challenges in clearly operationalizing engagement for
DMHIs—the disconnect between what is being measured
and the goals of the DMHI, which reflects the broader
lack of consensus on how engagement should be operation-
alized. In this section, we discuss the challenges of design-
ing for engagement and suggest design considerations based
on participants’ research practices and barriers. Our findings
unpack engagement into dimensions that can guide the choice
of engagement strategies and design decisions for DMHI
projects.

Designing for Engagement

DMHI researchers faced a tension between measuring clinical
outcomes and understanding user engagement. One of the
key differences between clinical outcomes and user engage-
ment is that clinical outcomes are measured by end point
results, captured in the controlled environment of a clini-
cal trial, whereas user engagement is a dynamic process
of users’ interactions with the DMHI and is best under-
stood in real-world settings. Researchers primarily captured
engagement at the micro level, which provided a snapshot
of users’ moment-by-moment interactions with the technol-
ogy. However, this often failed to capture the contextual
and longitudinal complexities of engagement [10,26,50] with
DMHIs. This issue can be addressed by incorporating a
macro-level perspective (ie, users’ engagement with the
broader intervention goals) that includes longitudinal user
experiences, context, and changes over time [26,27,50,51].
Focusing on macro-level engagement could help in under-
standing the dynamic nature of mental health in relation to
longitudinal engagement with the DMHI.

The tension between the focus on clinical outcomes
and users’ experiences leads to different understandings
of “successful engagement.” Due to the focus on clinical
outcomes, clinical research frameworks often overlook some
of the benefits that users gain from DMHIs. In contrast, some
participants considered an intervention successfully engaging
for users even when it led to small benefits (eg, taking a
first step for behavior change), regardless of whether the
intervention achieved the intended outcome. This perspective
shifts the understanding of “successful engagement” from
solely focusing on clinical outcomes to also recognizing
small user progress and subjective benefits, which aligns
with HCD and HCI literature [18]. Prior research indicates
that understanding how users engage with a DMHI (eg,
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how much control they thought the DMHI gave them over
activities in their lives; how easy they thought it was to use
the DMHI) can provide better insights into the mechanisms
of change of a DMHI rather than just quantitative usage
metrics. This is because usage data were found not to be
significantly related to clinical outcomes [52]. That highlights
the importance of using a mix of quantitative and qualitative
data to capture how users engage, the user experience, and
the clinical outcomes in both clinical research and real-world
settings. However, despite recognizing the value of qualita-
tive approaches, our findings show that participants found
it difficult to prioritize those methods in clinical research
settings due to the need for more time and resources (eg,
researchers and funding).

The dimensions of engagement (Textbox 1) can help
researchers better prioritize aspects of engagement that are
important to them when designing DMHIs. Researchers can
examine individual dimensions (technology, intervention,
and human support components; micro- and macro-levels
of engagement; and visible and invisible engagement) to
determine which one(s) may need to be addressed to help
them reach their design goals. For example, at the compo-
nent level, the technology may need to be adapted for users
unfamiliar with digital systems, or an intervention may need
to include terminology that is culturally appropriate [53,54].
Similarly, if the goal is for users to apply therapeutic skills
in their daily lives (ie, macroengagement), researchers should
prioritize understanding users’ contexts and behaviors outside
the app rather than focusing only on in-app interactions. At
the same time, while focusing on individual dimensions to
understand their impact, it is just as important to understand
how these dimensions affect one another. Overlooking these
interdependencies can make a design decision made for one
component unintentionally hinder engagement in another. For
example, in an area with poor internet service, the need for
a lightweight website (ie, technology) affects the design of
the content (ie, intervention). Consequently, we suggest that
researchers explicitly map, early on, which dimensions and
interdependencies are most important for their DMHI. These
decisions will affect resource allocation and the choice of
relevant design and measurement approaches.

Visible vs Invisible Engagement

Participants reported that one of their main challenges
was capturing users’ changing behavior and context when
engaging with the DMHI. Based on our findings, visible
engagement refers to the user engagement that researchers
can measure, such as engagement conducted digitally and
captured by log data, or that happens in person in a setting
(eg, a hospital) where researchers can observe these activities.
This includes usage data in an app or interactions with a
coach. In contrast, invisible engagement (Table 2) refers to
user engagement that is not directly observable and not easily
measured, such as when users practice their target behavior
outside the DMHI app or intervention environment. However,
invisible engagement can become visible if it is captured;
for example, if researchers are able to track that a person is
working on the intervention activity outside of the app.

JMIR Form Res 2026 | vol. 10 1 89009 | p. 9
(page number not for citation purposes)


https://formative.jmir.org/2026/1/e89009

JMIR FORMATIVE RESEARCH

Oewel et al

Table 2. Example of visible and invisible engagement for DMHI* components.

Visible engagement

Invisible engagement

Intervention or
target behavior

Watching videos on the technology tool; using the app every
week; going through a behavioral activity with the coach

Technology Downloading the app; clicking through the technology tool

Human support Calling a coach; taking notes from the call

Practicing behavioral activities outside DMHI technology (eg, offline and
other apps); reflecting on an activity

Feeling connected (ie, affect) to the technology tool
Thoughts (ie, cognition) and feelings (ie, affect) during a call with a coach

4DMHI: digital mental health intervention.

Capturing invisible engagement could help identify opportune
moments of engagement, thereby increasing user response
rates and engagement with the DMHI, which could improve
clinical outcomes. Currently, participants mostly rely on users
to indicate to them when it would be a good time to receive
an intervention activity, but barriers can unexpectedly hinder
engagement. By capturing invisible engagement, researchers
could understand contextual triggers, such as users’ emo-
tional states, environments, and times that support or hinder
engagement, and deliver future interventions at moments
when users are more likely to engage.

Therefore, the best approach for researchers aiming to
capture invisible engagement with a DMHI is through
a combination of methods. Participants used methods
such as ecological momentary assessments and question-
naires. However, participants stated that these could lead
to inaccurate insights into invisible engagement because
they rely on the user’s memory and self-report. Ecologi-
cal momentary assessments have the benefit of assessing
longitudinal experiences and reducing recall bias, but they
still rely on self-report and may be burdensome to users
[55]. Passive sensing methods to collect information on phone
usage patterns, activities, or location can offer researchers
a way to capture physiological data and more contextual
information without increasing the burden on users. Quali-
tative approaches could add depth to the understanding of
the different types of engagement. For example, microphe-
nomenological interviews, which focus on interviewing and
analyzing a specific subjective experience [56], could yield
insights into cognitive and affective engagement that can
be harder for users to explain without this specific probing.
Capturing more information from some users about what
is usually invisible gives more researchers greater insights
into how to continue iterating on the design to improve and
maintain engagement after the DMHI is implemented.

Nonetheless, several aspects of invisible engagement
can be difficult to make visible with current approaches.
Technical, administrative, and ethical barriers, such as sensors
breaking, which results in incomplete or unreliable data, data
breaches and privacy concerns [26,57], and limited resources
to apply additional methods, limit what is feasible to capture.
The goal should be to make selective aspects of engagement
visible, specifically the ones that researchers hypothesize to
affect outcomes and user experience, rather than trying to
capture all aspects of invisible engagement.

Through our data analysis, we have identified 2 different
dimensions of engagement. First, as described in the Results
section, we found that engagement occurred at both the
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macro- and micro-levels. Yardley et al [26] have called for
researchers to operationalize engagement for digital behavior
change interventions at the micro- and macro-levels. We add
to this understanding by illustrating how these dimensions
are reflected in digital mental health interventions, focusing
macro-level engagement on activities related to behavior
change (ie, using therapeutic skills during the week without
tracking them in the app) and the micro-level engagement on
activities related to technology use (ie, clicking on features in

the app).

Our analysis highlights that participants viewed micro-
engagement as interactions that are more readily captured
and, therefore, visible, whereas macroengagement was more
difficult to capture and, therefore, often invisible. However,
the relationship between these 2 different dimensions of
engagement may not be a simple 1:1 correspondence, as
suggested by our participants. Future research should further
examine these relationships across different intervention
contexts.

Future work should investigate the process of how
engagement occurs during specific moments of interaction
with a DMHI, including invisible engagement, to inform
the design of systems that enhance engagement. This could
include studies with potential users of DMHIs, examining the
cognitive, affective, and behavioral constructs of engagement
within each dimension, as well as the interactions between
dimensions.

Limitations

This study has a few limitations. As a qualitative study, the
findings may not be generalizable to all researchers creat-
ing and implementing DMHIs. Moreover, all participants
were academic researchers in the United States. Academic
institutions in the United States face specific academic
constraints and operational requirements tied to grant funding
and clinical trials, which could affect how engagement is
operationalized. Specifically, these constraints can limit the
time or financial resources available to prioritize engage-
ment during project design. Therefore, the results may not
represent industry settings or cultural contexts outside of
the United States. BO and KN conducted the interviews
together. The presence of 2 interviewers may have intro-
duced social desirability bias. To partially mitigate that bias,
the researcher who was not interviewing turned off their
camera and microphone after introducing themselves and
took notes until close to the end of the interview. Finally,
the interviews were mostly conducted after the engagement
aspects of the projects had concluded, so the findings were
based on recall. We did not use any mitigation strategies for
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recall bias, such as reviewing project documents or send-
ing follow-up emails. Consequently, participants may have
omitted details or misremembered aspects of their projects
during the interview.

Conclusions

This study contributed to the understanding of engagement
in DMHIs. Building on prior conceptualization, we proposed
that 3 dimensions of engagement (ie, components, levels, and
visibility) can guide more intentional design for DMHIs and
other health-related technologies. By introducing visibility as
a dimension of engagement, our work highlights aspects of

Oewel et al

engagement that occur beyond what researchers can readily
observe and measure. Specifically, this study highlighted
a tension between clinical mental health researchers’ goals
and the qualitative and experiential aspects of engagement
that are often not captured in DMHIs. Researchers cre-
ated DMHIs with macroengagement as a goal, but mainly
captured microengagement through quantitative usage metrics
and end-point results, missing the qualitative dynamics of
user engagement in real-world settings. Making visibility
explicit may support researchers in accounting for aspects of
engagement that matter most for their research goals but are
harder to capture.
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