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Abstract

Background: Mobile health apps can serve as a critical tool in supporting the overall health of uninsured and underinsured
individuals and groups who have been historically marginalized by the medical community and may be hesitant to seek health
care. However, data on uptake and engagement with specific app features (eg, in-app messaging) are often lacking, limiting our
ability to understand nuanced patterns of app use.

Objective: This study aims to characterize sociodemographic differences in uptake and engagement with a smartphone app
(uMAT-R) to support recovery efforts in a sample of individuals with opioid and stimulant use disorders in the Greater St. Louis
area.

Methods: We enrolled individuals into the uMAT-R service program from facilities providing recovery support in the Greater
St. Louis area between January 2020 and April 2022. Study participants were recruited from service project enrollees. We describe
the number of logins and electronic health coach (eCoach) messages participants sent in the first 30 days following enrollment
using medians and IQRs and counts and proportions of those who ever (vs never) logged in and sent their eCoach a message. We
compare estimates across sociodemographic subgroups, by insurance status, and for those who did and did not participate in the
research component of the project using Wilcoxon rank-sum tests and Pearson chi-square tests.

Results: Of all 695 participants, 446 (64.2%) logged into uMAT-R at least once during the 30 days following enrollment (median
2, IQR 0-8 logins). Approximately half of those who logged in (227/446) used the eCoach messaging feature (median 1, IQR 0-3
messages). Research participants (n=498), who could receive incentives for app engagement, were more likely to log in and use
the eCoach messaging feature compared to others (n=197). Younger individuals, those with higher educational attainment, and
White, non-Hispanic individuals were more likely to log in at least once compared to their counterparts. The median number of
logins was higher among women, and those who were younger, employed, and not on Medicaid compared to their counterparts.
Among those who logged in at least once, younger individuals and those with lower educational attainment were more likely to
send at least one eCoach message compared to others.

Conclusions: Mobile apps are a viable tool for supporting individuals in recovery from opioid and stimulant use disorders.
However, older individuals, racial and ethnic minorities, and those with lower educational attainment may need additional login
support, or benefit from alternative mechanisms of recovery support. In addition, apps may need to be tailored to achieve sustained
engagement (ie, repeat logins) among men, and individuals who are older, unemployed, or on Medicaid. Older individuals and
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those with higher educational attainment who may be less likely to use eCoach messaging features could benefit from features
tailored to their preferences.

(JMIR Mhealth Uhealth 2025;13:e54753) doi: 10.2196/54753
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Introduction

Unmet health care needs in the United States have increased
over the past 2 decades despite overall increases in insurance
coverage [1]. The most recent national estimates (2017) suggest
the proportion of individuals who were unable to see a physician
because of cost was over 15% in the population overall and over
30% among uninsured individuals [1]. In the last 15 years,
mobile health (mHealth) technologies have been leveraged to
address this issue and support improved physical and mental
well-being (eg, weight loss, diabetes management, depression
symptom management, substance misuse recovery) nationally
[2-5]. mHealth apps are often heralded as a critical tool in
supporting the mental and physical health of un- and
underinsured individuals and groups, such as racial, ethnic,
gender, and sexual minorities who have been historically
marginalized by the medical community and may be hesitant
to seek care from formal care systems [6-10].

Results from numerous randomized controlled trials have
demonstrated the efficacy of mHealth tools in improving a range
of health outcomes, including weight loss [11], stress reduction
[12], smoking cessation [13], and recovery from substance use
disorders (SUDs) [4,14]. For example, a systematic review of
digital interventions to support people in recovery from SUDs
demonstrated that 70%-90% of individuals found these
interventions to be useful and easy to use, and more than half
of the studies with control groups demonstrated efficacy in
improving recovery-related outcomes [4]. Often, mHealth tools
integrate a host of features to allow users to engage in diverse
activities such as identifying local community-based resources
to support their health; goal and reminder setting; and symptom
monitoring, each of which is designed to support healthy
behaviors [5,15]. Yet, existing findings suggest uptake and
engagement with mHealth apps can vary dramatically [5,15].
Moreover, data on the efficacy, acceptability, and utilization of
distinct app features is often lacking, thereby limiting our ability
to understand what works for whom, when, and under what
settings; importantly, this also limits our understanding of which
groups of individuals are missed by unique mHealth strategies
[16-18]. As we continue to refine mHealth tools to support
overall public health and well-being, understanding the profiles
of app users, including users of distinct app features such as
in-app messaging, can help fill an important gap in the literature.

The national opioid epidemic has reached new heights with
over 105,000 overdose deaths reported in 2021– 80,000 of which
were opioid-related [19]. To address this continued and
increasing public health crisis, the Substance Abuse and Mental
Health Services Administration (SAMHSA) developed the State

Targeted Response to the Opioid Crisis Grant in 2017, which
funded 57 states and territories to support the provision of
prevention, treatment, and recovery programs for people with
opioid use disorders (OUDs) [20]. In Missouri, these funds were
used to increase access to medication-assisted therapy for OUD,
provider-focused overdose prevention initiatives, recovery
support services for people with OUD, and to improve the
sustainability of such programs through policy implementation
[20]. One such recovery support tool funded through the
Missouri Opioid State Targeted Response grant is a smartphone
app, coined uMAT-R, that was designed to support individuals
in recovery from OUDs and stimulant use disorders.

In this study, we aimed to characterize uptake of and overall
engagement with the uMAT-R app and in-app electronic health
coach (eCoach) messaging feature among those linked to
services through the Missouri Opioid State Targeted Response
grant funding. We also explore sociodemographic differences
in uptake and engagement patterns in distinct subgroups of users
to elucidate what types of interventions or adaptations might
be needed to improve use in distinct groups of individuals.

Methods

Study Procedures
Recruitment for the uMAT-R mobile app intervention program
was conducted by study staff in partnership with facilities
providing recovery support services for individuals with OUD
and other SUDs (eg, SUD treatment programs, Federally
Qualified Health Centers) and through the justice system
between January 1, 2020, and April 1, 2022. While uMAT-R
program staff aimed to foster positive collaborations with
recovery facility staff so these individuals would encourage
participation in uMAT-R, participation in uMAT-R was
voluntary and separate from facility-based recovery services.
To be eligible for inclusion in the uMAT-R intervention
program, individuals had to: (1) report a history of or current
opioid or stimulant misuse; (2) be in treatment at one of the
included recruitment facilities; (3) be 18 years or older; (4) be
a US resident; (5) be fluent in English; and (6) own or have
access to a smartphone with an iOS or Android operating
system. Those enrolled in the intervention program were also
invited to participate in a 1-month study to ascertain the effect
of uMAT-R engagement on recovery outcomes. All individuals
enrolled in the service program were provided access to
uMAT-R regardless of participation in the research component
of the program. Upon enrollment, individuals were provided a
unique username and link to access uMAT-R by study staff.
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uMAT-R Intervention
The uMAT-R intervention app was developed based on content
from the handbook “Decisions in Recovery: Treatment for
Opioid Use Disorders” created by SAMHSA, as previously
described [21]. This handbook provides information on OUD
treatment options, including information regarding costs and
potential side effects of distinct treatments (ie, buprenorphine,
methadone, and naltrexone) [22]. The app is comprised of
several unique features (Figure 1) including over 40 distinct
educational courses on topics ranging from “What is Opioid

Use Disorder” to “Boundary Setting and Medication for
Addiction Treatment” and an extensive directory of community
resources throughout Missouri. Additional uMAT-R features
to support recovery include goal setting; appointment and
medication reminders; sober day tracking; daily motivational
quotes; and an in-app messaging feature to communicate with
a personal eCoach who is a trained member of the project team
and provides near real-time support focused on recovery or
essential needs (eg, housing, health care, transportation). The
eCoach is also responsible for helping participants navigate any
difficulties accessing the app or specific app features.

Figure 1. Example images of the uMAT-R app (home page, messaging feature, educational library, resource directory).

Survey Data
Participants providing verbal or written consent were sent a
unique link to an electronic copy of a baseline survey which
included questions on sociodemographic background, substance
use history, previous recovery efforts, and mental health
symptoms. All surveys were self-administered and completed
in the Research Electronic Data Capture (REDCap, Vanderbilt
University) system, a secure, web-based application.

Uptake and Engagement Data
Uptake and engagement data were ascertained for all individuals
assigned a uMAT-R username regardless of participation in the
research component of the program. Data included information
on the number and time each user logged into the app and the
date and time of messages exchanged with an eCoach through
the app. We characterized uptake by creating a dichotomous
variable to represent any vs no logins. We characterized
engagement using three separate measures, a dichotomous
variable representing any vs no eCoach messages sent by
participants, and two continuous measures representing the total
number of logins and eCoach messages sent. Uptake and
engagement data were obtained from iTether, the technology
company supporting the design and maintenance of the uMAT-R
app during the observation period.

Sociodemographic Characteristics
We used self-reported survey data on gender (men vs women),
age (<50 vs ≥50 years), race and ethnicity (non-Hispanic White
people vs non-White or Hispanic people), educational attainment
(<high school diploma vs high school diploma, General
Education Development—a high school equivalency exam in
the United States, or greater), employment status (unemployed
vs employed part- or full-time), housing status (stably housed
[living in own or someone else’s home or apartment] vs unstably
housed [homeless or living in a treatment facility]), and
insurance status (private insurance vs no private insurance;
Medicaid vs no Medicaid; and insurance coverage vs no
insurance coverage) among those who chose to engage in the
research component of this service project.

Analyses
Eligible individuals were excluded if their uptake and
engagement data were unavailable. Among included individuals,
basic uptake and engagement activity was characterized using
login and eCoach message data in the 30-day period following
enrollment into the service project. Counts and proportions were
used to describe app uptake and those who ever versus never
used the eCoach messaging feature. Other engagement outcomes
related to the total number of logins and eCoach messages sent
by participants were characterized using medians and IQRs.
Data on the number of eCoach messages sent by participants
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were restricted to include individuals who logged into uMAT-R
at least once.

We then linked uptake and engagement data with baseline
participant survey data for those who enrolled in the research
component of the project and completed a baseline survey within
7 days of enrollment (to ensure measurement of exposures of
interest preceded outcomes of interest) using unique user IDs
assigned by iTether. We explored differences in uptake and
engagement among those who did and did not consent to
participate in the research component of the program and, among
those who completed a baseline survey, differences in uptake
and engagement in distinct sociodemographic subgroups. We
compared estimates of uptake and engagement for distinct
sociodemographic subgroups and the group of individuals who
did and did not participate in the research component of the
program using Wilcoxon rank-sum tests for continuous measures
and Pearson chi-square tests for categorical measures.

Ethical Considerations
For individuals enrolled in the service component of this project
who were also interested in participating in the research
component, the research staff reviewed the informed consent
document via phone or in person. Verbal or written consent was
documented for all research participants. To uphold participant
privacy and confidentiality, all engagement data was deidentified
before analysis. Only members of the study team (eg, eCoaches)
involved in participant enrollment and care provision had access
to deidentified survey and messaging data. Through a

contingency management component of this program, research
participants could earn gift card incentives for completing the
baseline survey (US $30) and specific activities in the app (eg,
send your eCoach a message, review specific in-app course
content) over the 1-month study period. All program participants
(ie, research and nonresearch uMAT-R users) were informed
of contingency management incentive structures at the time of
enrollment. This study was approved by the Washington
University Institutional Review Board (IRB 201805132,
201910161).

Results

A total of 712 individuals were granted access to the uMAT-R
application between January 1, 2020, and April 1, 2022, 702 of
whom were recruited from general SUD recovery organizations
(98.6%) and 10 of whom were recruited through the justice
center (1%). A total of 17 individuals (2%) were excluded from
the analysis because their uptake and engagement data were
unavailable from iTether. Of the 695 included individuals, 446
(64.2%) logged into the uMAT-R application at least once
during the 30 days following enrollment into the service project
with a median number of logins of 2 (IQR 0-8; Table 1). The
median number of logins among those who ever logged in was
5 (IQR 2-13; Table 1). Approximately half of those who had
ever logged into the app (227/446; 50.9%) sent at least one
eCoach message. The median number of messages sent among
those who ever logged in was 1 (IQR 0-3; Table 1).

Table 1. Engagement in the uMAT-R app to support recovery from opioid and stimulant use disorders among individuals enrolled in the Missouri
Opioid State Targeted Response Service Grant project between January 2020 and April 2022.

Enrolled individuals without
baseline survey data (n=197)

Enrolled individuals with
baseline survey data
(n=498)

All enrolled individuals
(N=695)

Engagement metric

67 (34)a379 (76.1)a446 (64.2)At least one login, n (%)

0 (0-1)a4 (1-11)a2 (0-8)Total logins, median (IQR) in total sample

1 (1-5)a6 (2-16)a5 (2-13)Total logins, median (IQR) among those who logged in at least
once

16 (24)a211 (55.7)a227 (50.9)At least one eCoach message sent, n (% of those who logged
in at least once)

0 (0-0)a0 (0-2)a0 (0-1)Total eCoach messages sent, median (IQR) in total sample

0 (0-0)a1 (0-4)a1 (0-3)Total eCoach messages sent, median (IQR) among those who
logged in at least once

aThese data indicate statistical significance at P<.001.

Baseline survey data completed within 7 days of enrollment
into the service program was available for 498 of the 695
included individuals (71.7%). App uptake and engagement were
greater among those who participated in the research component
of the project compared to those who did not (Table 1). Of the
498 individuals with survey data, 379 (76.1%) logged into the
uMAT-R app at least once during the 30 days following
enrollment with a median number of logins of 4 (IQR 1-11;
Table 1). The median number of logins among those who ever
logged in was 6 (IQR 2-16; Table 1). Approximately 56% of
those with survey data who had ever logged into the app

(211/379) sent at least one message to their eCoach. The median
number of messages sent was 1 (IQR 0-4) among research
participants who ever logged in (Table 1).

Of the 498 individuals with baseline survey data, most were
women (275/498; 55.2%), less than 50 years of age (435/491;
88.6%), White, non-Hispanic (382/493; 77.5%), unemployed
(292/492; 59.3%), and stably housed (361/491; 73.5%; Table
2). Approximately 40% of the population was on Medicaid
(211/492; 42.9%), 15% had private insurance (73/492; 15%),

JMIR Mhealth Uhealth 2025 | vol. 13 | e54753 | p. 4https://mhealth.jmir.org/2025/1/e54753
(page number not for citation purposes)

Filiatreau et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


and just over half had any form of insurance coverage (275/491; 56%; Table 2).

Table 2. Login data from the uMAT-R application to support recovery from opioid and stimulant use disorders among 498 research participants enrolled
in the Missouri Opioid State Targeted Response Service Grant between January 2020 and April 2022, overall and stratified by sociodemographic
subgroup.

Total (n=497), median
(IQR)

At least one
(n=379), n (%)

No logins (n=119),
n (%)

Total (N=498), n
(%)

Sociodemographic characteristics

Gendera

3 (0-8)c166 (74.8)56 (25)222 (44.6)Men

5 (1-14)c212 (77.1)63 (23)275 (55.2)Women

Age (years)b

4 (1-11)c338 (77.5)c98 (22)c436 (88.6)<50

2 (0-6)c36 (64)c20 (36)c56 (11)≥50

Race and ethnicityb

4 (1-11)300 (78.5)c82 (21)c382 (77.5)Non-Hispanic White

2 (0-11)74 (67)c37 (33)c111 (22.5)Non-White or Hispanic

Educational attainmentb

3 (0-12)60 (62)c37 (38)c97 (20)<High school diploma

4 (1-10)314 (79.3)c82 (21)c396 (80.3)≥High school diploma

Employmentb

3 (0-10)c213 (73)79 (27)292 (59.3)Unemployed

5 (1-13)c160 (80)40 (20)200 (40.7)Employed

Housingb

3 (0-11)94 (72)36 (28)130 (26.5)Unstable

4 (1-11)278 (77)83 (23)361 (73.5)Stable

Medicaid insurance coverageb

4 (1-13)c222 (79)59 (21)281 (57.1)No

3 (0-10)c151 (40.5)60 (28)211 (42.9)Yes

Private insurance coverageb

4 (0-11)313 (74.7)106 (25.3)419 (85.2)No

3 (1-9)61 (16)12 (16)73 (15)Yes

Any insurance coverageb

4 (1-13)167 (77.3)49 (23)216 (44)No

3 (0-10)206 (74.9)69 (25)275 (56)Yes

aData suppression: one individual identified as gender nonconforming so engagement data were suppressed.
bMissing: age=5; race and ethnicity=5; educational attainment=5; employment=6; housing=7; Medicaid=6; private insurance=5; any insurance=6.
cThese values indicate statistical significance at P<.05.

Overall, uptake (ie, ever vs never logging in) varied by age,
race and ethnicity, and educational attainment. Engagement
varied by gender, age, race and ethnicity, educational attainment,
employment, and Medicaid coverage (Table 2). Specifically,
those under 50 (77.5% vs 64.3% among those 50 and older),
White, non-Hispanic individuals (78.5% vs 66.7% among

non-White or Hispanic individuals), and those with a high school
diploma or higher (79.3% vs 61.9% among those with less than
a high school diploma) were more likely to log into the app at
least once compared to their counterparts (Table 2). The median
number of logins was higher among women (median 5, IQR
1-14) compared to men (median 3, IQR 0-8), those under the
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age of 50 (median 4, IQR 1-11) compared to those aged 50 years
and older (median 2, IQR 0-6), employed individuals (median
5, IQR 1-13) compared to unemployed individuals (median 3,
IQR 0-10), and those who were not on Medicaid (median 4,
IQR 1-13) compared to those who were (median 3, IQR 0-10;
Table 2). Among those who logged into the app at least once,
those under the age of 50 were more likely to send at least one

message to their eCoach (195/338; 57.7%) compared to those
aged 50 years or older (13/36; 36.1%), as were those with lower
educational attainment (41/60; 68.3%) compared to those with
higher educational attainment (167/314; 53.2%; Table 3). No
sociodemographic differences were observed in the median
number of eCoach messages sent among those who logged into
the app at least once.

Table 3. Use of the electronic health coach messaging feature in the uMAT-R app to support recovery from opioid and stimulant use disorders among
379 research participants enrolled in the Missouri Opioid State Targeted Response Service Grant project between January 2020 and April 2022 who
logged into uMAT-R at least once during the 30 days following study enrollment, overall and stratified by sociodemographic subgroup.

Total (n=379), median
(IQR)

At least one eCoach message
sent (n=208), n (%)

No eCoach message
sent (n=171), n (%)

Total (N=379), n
(%)

Sociodemographic characteristic

Gendera

1 (0-3)90 (54)76 (46)166 (43.8)Men

1 (0-4)121 (57.1)91 (43)212 (55.9)Women

Age (years)b

1 (0-4)195 (57.7)c143 (42.3)c338 (90.4)<50

0 (0-2)13 (36)c23 (64)c36 (10)≥50

Race and ethnicityb

1 (0-3)162 (54)138 (46)300 (80.2)White, non-Hispanic

1 (0-4)46 (62)28 (38)74 (20)Non-White or Hispanic

Educational attainmentb

2 (0-4)41 (68)c19 (32)c60 (16)<High schoold diploma

1 (0-3)167 (53.2)c147 (46.8)c314 (84)≥High school diploma

Employmentb

1 (0-4)114 (53.5)99 (46)213 (57.1)Unemployed

1 (0-3)94 (59)66 (41)160 (42.9)Employed

Housingb

1 (0-3)53 (56)41 (44)94 (25)Unstable

1 (0-4)153 (55)125 (45)278 (74.7)Stable

Medicaid coverageb

1 (0-4)126 (56.8)96 (43)222 (58.5)No

1 (0-3)81 (54)70 (46)151 (40.5)Yes

Private insurance coverageb

1 (0-4)181 (57.8)132 (42.2)313 (83.7)No

0 (0-3)27 (44)34 (56)61 (16)Yes

Any insurance coverageb

1 (0-4)102 (61.1)65 (39)167 (44.8)No

1 (0-3)105 (51)101 (49)206 (55.2)Yes

aData suppression: one individual identified as gender nonconforming so engagement data were suppressed.
bMissing: age=5; race and ethnicity=5; educational attainment=5; employment=6; housing=7; Medicaid=6; private insurance=5; any insurance=6.
cThese values indicate statistical significance at P<.05.
dHS: high school.
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Discussion

Principal Findings
We explored uptake and engagement in a mobile app to support
recovery among individuals who misuse opioids and stimulants
in the Greater St. Louis area. Overall, approximately two-thirds
of individuals who obtained access to the app logged in at least
once within 30 days of gaining access. Of those who logged in,
around half sent at least one message to their eCoach through
the mobile app messaging feature. Uptake and engagement with
the app were higher among those who chose to participate in
the research component of this service project, which offered
monetary incentives for engagement, compared to those who
did not. Variability in uptake or engagement was also observed
with respect to gender, age, race and ethnicity, educational
attainment, employment, and Medicaid, but not any insurance
coverage.

Comparison to Previous Work
A majority of individuals given access to uMAT-R (446/695,
64%) logged into the app at least once within 30 days of being
granted access, and approximately half of those who logged in
at least once sent at least one in-app message to their eCoach
(227/446, 51%), demonstrating the short-term viability of this
app as a resource to those in recovery for opioid and stimulant
use disorders in the Greater St. Louis area. Broadly, uptake and
engagement with mobile apps to support healthy behaviors,
including SUD recovery, have been shown to vary widely
[5,15,23-29]. For example, in a study in which nearly 2000
individuals with an SUD were offered access to a smartphone
app to support substance misuse recovery, just 40% of
participants downloaded the app, and just 18% engaged with
the app [24]. In another study, patients who were given access
to the Addiction-Comprehensive Health Enhancement Support
System, a smartphone app designed to provide continuing care
to patients with alcohol use disorders, used the application on
40% of the days during the 8-month intervention period [29].
On the other hand, in a smaller pilot study (n=25) of the HOPE
application, a smartphone app designed to support medication
for OUD treatment during COVID-19 lockdowns, 88% of
participants used a provider messaging feature during the first
month following enrollment into the study [30]. While
messaging use fell to approximately 50% by month six, 76%
were still engaging with other app features at this time point
[30]. Acceptable levels of early engagement with uMAT-R
suggest user habits should be explored longitudinally to assess
how engagement patterns might decline or otherwise change
over time.

Individuals who chose to participate in the research component
of this project were more likely to log in to and engage with
uMAT-R compared to those who did not participate. Studies
exploring the variability in the app or digital intervention
engagement between those who are and are not under
observation (eg, those who are and are not enrolled in a research
study) have also demonstrated variability [31]. For example, in
a study exploring engagement with the See Me Smoke-Free
mHealth app, research participants were equally as likely as
nonresearch participants who installed the app to open the app

and update smoking cessation dates but more likely to engage
with audio features within the app [31]. While our findings are
in line with a phenomenon originally coined the “Hawthorne
effect,” which, broadly, posits that people under observation
behave differently than those who are not under observation
[32], these results may also be attributable to the fact that those
willing to enroll in research may differ from those who are
unwilling to do so (eg, historically marginalized groups who
have been systematically oppressed or harmed by the medical
or research community may be less likely to enroll in research
and less likely to take up or engage with mHealth apps) [31-33].
Alternatively, incentives for app engagement may have
increased uptake and use among those enrolled in the research
component of this program, as has been documented in other
work [33]. While incentives and related forms of contingency
management are common in usability studies and were provided
for this real-world substance use recovery support project
through funding from the Missouri Department of Health, the
long-term feasibility of incorporating incentives for app or
intervention use or engagement in other real-world settings
should be considered [34].

Among those with baseline survey data, uptake and the types
and degree of engagement varied by sociodemographic
subgroups, in line with findings from numerous other health
promotion mobile app studies [35-37]. Specifically, we observed
variation in uptake by age, race and ethnicity, and educational
attainment, and variation in engagement by gender, age, race
and ethnicity, educational attainment, employment, and
Medicaid coverage specifically. Though some discrepancies in
findings have been observed in the literature [35,36,38], a
growing body of research supports our results that older
individuals and men are less likely to engage with mHealth apps
compared to their counterparts [35-37]. It is also
well-documented in the literature that those with lower (versus
higher) educational attainment are less likely to engage with
mHealth apps [35-37]; while we saw a similar trend in the
uptake of uMAT-R, the opposite trend was observed in eCoach
messaging among those who logged in (ie, those with lower
educational attainment were more likely to send at least one
message to their eCoach compared to those with higher
educational attainment). It is possible those with lower
educational attainment had less access to resources and were,
therefore, more inclined to seek support and resources from an
eCoach compared to those with higher educational attainment
who logged in, or that lifestyle differences between these groups
influenced uptake and engagement in distinct ways. Qualitative
data exploring why these differences emerged is needed. Racial
and ethnic differences in app use have also been observed in
the literature (though less commonly), with White, non-Hispanic
individuals more likely to demonstrate sustained engagement
in mHealth apps compared to others [35,39]. Differences in
uptake of and engagement with mHealth apps by employment
and insurance coverage have been less commonly explored and
documented [35,40].

Ultimately, the variation in findings related to sociodemographic
correlates of mHealth app uptake and engagement, coupled with
other research related to mHealth app uptake and engagement
over time [10,41,42] suggests that mobile apps can be tailored
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to increase acceptability, appropriateness, or usability of apps,
or improve app engagement in a range of sociodemographic
subgroups. For example, ecological momentary assessment was
found to be feasible in older adults when it was designed to be
responsive to the unique needs and preferences of that specific
subgroup of individuals [42]. User co-design (eg,
human-centered design methods and other methods for
incorporating end-users in app development) [43-46] has shown
promise as a method for improving engagement in substance-use
recovery apps across a range of settings. The success of these
methods has been well-documented [47-49] and should be used
to further refine uMAT-R to increase sustained and
comprehensive engagement in older individuals, men, racial
and ethnic minorities, those with higher educational attainment,
unemployed individuals, and those on Medicaid who either
logged in less frequently or were less likely to use the eCoach
messaging feature of uMAT-R. Potential alterations may include
more comprehensive or geographically diverse resource
information; participant-preferred or option-based rewards or
incentives for sustained engagement; use of eCoaches with
diverse specialties (eg, cognitive behavioral therapy, dialectical
behavior therapy) or backgrounds (eg, racial and ethnic
minorities, those with personal substance misuse recovery
experience, men) who can be individually paired with
participants based on participant preferences or needs; and
personalized lessons or highlighted app features based on
individual participant preferences or needs.

Alternative opioid and stimulant misuse recovery support
approaches and interventions (eg, peer navigation) or additional
support in downloading, logging into, or accessing specific
features of a mHealth app may also be needed to support older
individuals, non-White or Hispanic individuals, and those with
lower educational attainment who were less likely to ever log
in to uMAT-R compared to their counterparts. In qualitative
work exploring the implementation of a substance use recovery
support mobile phone app, Lord and colleagues identified
several facilitators of the implementation and uptake of the app
in 4 service settings. Facilitators included staff training
promoting organizational awareness about the app and
emphasizing app priority as a clinical care tool; client
encouragement related to app testing and use; client expectation
setting about app use; and use of peer coaches and recurrent
client-centered messaging to promote engagement [50]. This
suggests partnering more closely with staff at existing
recruitment centers may improve uptake and engagement
outcomes. A systematic review of barriers and facilitators to
user engagement with digital mental health interventions also
found that individuals were more likely to uptake or engage
with these types of interventions if they were trained on how
to use them or received automated or therapist-delivered
reminders to use the intervention [51]. Such strategies could
also be used to increase the uptake, use, and usability of
uMAT-R as well.

Limitations
This study has limitations worth nothing. First,
sociodemographic data were missing for approximately 30%

of individuals who were granted access to the uMAT-R
application but chose not to participate in the research
component of the project. Second, variability in-app engagement
was observed with respect to participation in the research
component with less engagement among those who did not
participate, potentially due to incentives for engagement among
those enrolled in the research component of the program. As a
result, the generalizability of findings regarding
sociodemographic differences in engagement is limited, with
findings also suggesting incentives or contingency management
may be a necessary component to ensure engagement in mHealth
apps aimed to support opioid and stimulant misuse recovery
efforts. Third, other metrics of mobile application engagement
(eg, duration of engagement, content accessed) were not
adequately captured by iTether, the technology company
supporting the design and maintenance of the uMAT-R
application during the observation period. Fourth, we only
explored engagement during a relatively brief follow-up period
(ie, 1 month following enrollment into the program) and
engagement has been shown to decline over time, potentially
indicating estimates reported here are a “best-case scenario.”
Finally, end-user perspectives on other app features that could
have influenced app uptake and engagement (eg, acceptability,
appropriateness, usability) were not measured, nor were reasons
for engagement in substance use treatment.

Future Directions
Future studies exploring mobile app engagement should aim to
capture diverse perspectives on overall app design, reasons for
enrollment into recovery programs and uMAT-R specifically,
and engagement metrics over an extended follow-up period (eg,
one year) to establish a more holistic picture of what works for
whom, when, and for how long.

Conclusions
A majority of individuals granted access to the uMAT-R
application logged in at least once in the first 30 days and of
those who logged in, approximately half sent at least one in-app
message to an eCoach. This suggests mobile apps, and uMAT-R
in particular, may be a viable tool for supporting individuals in
recovery from opioid and stimulant use disorders in Missouri.
However, older individuals, racial and ethnic minorities, and
those with lower educational attainment may be less likely to
initiate the use of such interventions and may benefit from
alternative mechanisms of substance use recovery support.
Moreover, older individuals, men, racial and ethnic minorities,
those with higher educational attainment, unemployed
individuals, and those on Medicaid may be less likely to fully
engage with such tools, or to engage over a sustained period
and may benefit from app features tailored more specifically to
their wants and needs. Incentives might also play an important
role in increasing uptake and engagement with mHealth apps
for improving SUD outcomes. Future studies should aim to
explore how uptake and engagement in these types of tools vary
over longer periods of time, how incentives influence app use,
and the effect of engagement on recovery outcomes overall and
in distinct socioeconomic subgroups.
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