JMIR MHEALTH AND UHEALTH Mertens et al
Original Paper

Promoting Self-Regulated Social Media Use on Smartphones
With a Mobile Intervention App (Wellspent): Randomized
Controlled Trial

Lea Mertens!, MSc; Lina Christin Brockmeier??, MSc; Christina Roitzheim*, MSc; Theda Radtke’, Prof Dr; Tilman
Dingler®, Dr rer nat; Jan Keller>’, Prof Dr

1Faculty of Psychology and Neuroscience, Maastricht University, Maastricht, The Netherlands
2Department of Education and Psychology, Freie Universitit Berlin, Berlin, Germany

3School of Computing and Information Systems, University of Melbourne, Melbourne, Australia
4Wellspent GmbH, Berlin, Germany

SHealth Psychology and Applied Diagnostics, University of Wuppertal, Wuppertal, Germany
6Department of Sustainable Design Engineering, Delft University of Technology, Delft, The Netherlands
7Department of Psychology, Heidelberg University, Heidelberg, Germany

Corresponding Author:

Jan Keller, Prof Dr

Department of Education and Psychology
Freie Universitit Berlin

Habelschwerdter Allee 45

Berlin 14195

Germany

Phone: 49 03083854906

Email: jan.keller@fu-berlin.de

Abstract

Background: Problematic social media use has been linked to reduced well-being and impulse control difficulties. While
digital self-control apps show potential for reducing general app usage, they often lack customization, leading to limited
effectiveness and increased user resistance. Their impact on problematic social media use remains uncertain.

Objective: This study evaluates the effectiveness of the Wellspent app, a customizable mobile intervention app designed to
promote self-regulated social media use by targeting user-defined problematic app use and offering tailored behavioral nudges.

Methods: In a 3-week randomized controlled trial, 70 iPhone users (mean age 26.2, SD 5.6 years; 47/70, 67% female),
regularly using at least 1 social media app, were randomly assigned to an intervention (n=35) or control group (n=35).
The intervention group received personalized full-screen reminders with the option to quit or continue social media app
use whenever an app session exceeded a self-defined time limit. Participants completed weekly online surveys measuring
problematic social media use, problematic smartphone use, self-efficacy, and daily screen time on their most problematic app.
Linear mixed models tested intervention effects.

Results: While no significant reduction in problematic social media use or increase in self-efficacy was observed, the
intervention group showed a significant reduction in daily screen time on their most problematic app by approximately 29
minutes (estimate=—29.35, SE 6.84, 95% CI —42.79 to —15.99; P<.001), and a significant decrease in perceived problematic
smartphone use (estimate=—0.46, SE 0.18,95% CI -0.80 to —0.11; P=.01).

Conclusions: The Wellspent app demonstrated short-term efficacy in reducing problematic smartphone use. By allowing
users to tailor interventions to their personal goals, the app shows promise as a self-directed tool to support healthier digital
habits. Further research should explore long-term effects and feature-specific impacts.

Trial Registration: German Clinical Trials Register DRKS00031767; https://drks.de/search/en/trial/DRKS00031767/details
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Introduction

Overview

In 2022, nearly 60% of the world’s population spent an
average of 2 hours and 27 minutes per day on social media
platforms [1]. While these platforms offer various positive
benefits, like providing a sense of closeness or inspiration
[2], they also possess [1] features that can foster habitual
engagement and contribute to cycles of instant gratification,
thereby potentially impeding the pursuit of long-term goals
[3].

This duality has spurred an expanding body of research
examining the complex relationship between social media use
and well-being, highlighting the importance of individual,
contextual, and content-related factors in shaping its impact
[4-9]. Although findings on the relationship between total
time spent on social media and well-being remain inconsis-
tent [7,10], problematic social media use, characterized by
excessive, compulsive, or poorly regulated engagement that
disrupts daily functioning, has been consistently associated
with reduced well-being [7,11,12]. In particular, problem-
atic social media use has been associated with adverse
health outcomes, including reduced life satisfaction, increased
symptoms of depression, loneliness, and stress [11], as well as
lower levels of physical activity [9] and decreased produc-
tivity [13]. A meta-analysis by Cheng et al [14] further
illustrates the global relevance of this issue, estimating that
the prevalence of problematic social media use among adults
and adolescents reaches up to 31% in the most affected
countries.

Healthy and Problematic Social Media
Use

A healthy balance between connection and disconnection is
a key aspect of “digital well-being,” which has been defined
as an “optimal balance between the benefits and drawbacks
obtained from mobile connectivity” that is achieved “when
experiencing maximal controlled pleasure and functional
support, together with minimal loss of control and functional
impairment” [15]. Problematic social media use, on the other
hand, is characterized by a compulsive pattern of social
media use that interferes with daily functioning [16]. It
displays elements of addictive behaviors, including cognitive
salience, mood modification, tolerance, withdrawal, conflict,
and relapse [17,18].

The Integrative Model of Mobile Media Use and Need
Experiences (IM3UNE model) highlights self-control—the
ability to override or inhibit immediate desires in favor of
goal-directed behavior [19]—as an important factor in the
relationship between mobile connectivity and digital well-
being. High levels of self-control protect users from excessive
or habitual social media use [20], while deficits in self-control
are closely linked to problematic social media use [21].
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To better understand self-control in both digital and
nondigital environments, research has drawn on the dual-
process model. This framework posits 2 modes of information
processing: an automatic, impulsive, and unconscious process
(System 1), and a reflective, deliberate, and conscious process
(System 2) [22]. In the context of problematic social media
use, System 1 reflects the habitual, cue-driven use of social
media, which is frequently associated with adverse well-being
outcomes [23,24].

Specific design features of social media platforms, often
referred to as “dark patterns,” are deliberately constructed
to exploit System 1 processing and maximize user engage-
ment [25]. For instance, infinite scrolling mechanisms create
an illusion of endless content and contribute to compulsive
engagement by removing natural stopping cues [26]. Once
immersed in these apps, disengaging becomes increasingly
difficult, as System 2, despite recognizing the negative
consequences of such use, often fails to override automatic
behavior. This interplay between automatic engagement and
diminished self-regulation underscores the need for interven-
tions that facilitate reflective, intentional technology use.
As a result, digital self-control tools have emerged to help
individuals regulate their social media use and regain control
over their behavior [27].

Digital Self-Control Tools

Digital self-control tools aim to prompt System 2-driven
behavior to support users in regaining self-control over their
smartphone use. These tools, often informed by intervention-
ist theories like nudge theory [28], guide users’ choices
and behaviors in the digital environment through behavio-
ral interventions. Many digital self-control tools operate as
self-nudges, enabling users to set up choice architectures that
protect their goals from competing temptations [29]. Most
of these interventions often use a “just-in-time” approach to
intervene precisely when overuse is likely to occur [30].

Several apps have been proposed in recent years with
varying techniques and degrees of enforcement [31-36]. For
instance, the app MyTime offers real-time feedback on time
spent across apps and prompts goal reflection, which led to
reduced daily use and increased perceived self-regulation in
a randomized trial with college students [31]. MindPhone,
a smartphone app that interrupts habitual unlocking with
intention prompts, was found to increase awareness and
reduce habitual use over 14 days, especially among users
with initially higher problematic smartphone use scores [36].
One Sec delays app access with a short breathing pause and
prompt. A within-subject field study showed that this design
significantly reduced Instagram use and increased perceived
control without notable user frustration [35].

Despite promising developments, existing digital self-
control tools continue to face critical limitations regarding
long-term effectiveness and sustained user engagement [37-
39]. Many tools rely on overly restrictive mechanisms,
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such as app blocking, which can undermine users’ sense
of autonomy and trigger psychological reactance —ultimately
reducing continued use. Others adopt low-friction approaches,
such as passive notifications, which are often ignored at the
moment of temptation and fail to interrupt habitual use [37,
40-42].

A further limitation lies in the lack of customization:
most tools do not allow users to align the intervention
with their personal goals, definitions of distraction, or
preferred self-regulation strategies. A systematic review of
334 digital self-control tools found that few support the
nuanced, user-defined boundaries essential for meaningful
and sustainable behavior change [38].

Moreover, evidence on the effectiveness of many digital
self-control tools remains limited, particularly with regard
to addressing the underlying psychological mechanisms of
problematic social media use, such as impulsivity, habitual
behavior, and deficient self-control [30,39]. Although a wide
variety of tools exists, few interventions integrate empirically
grounded behavior change strategies with autonomy-suppor-
tive design principles. This presents a critical gap in the
literature: the need for digital self-control tools that combine
customization, user agency, and theory-based mechanisms of
change. Studies indicate that users are more likely to engage
with interventions that allow them to set individualized goals,
determine when and how reminders are delivered, and track
their progress toward greater self-regulation [43 44].

This study addresses this gap by evaluating the Well-
spent app, a customizable, autonomy-supportive interven-
tion designed to promote self-regulated social media use.
By combining evidence-based behavior change techniques
(BCTs) [45] with flexible, user-driven customization,
Wellspent aims to effectively support users in regaining
control over their usage patterns while preserving users’ sense
of autonomy. Through a preregistered randomized controlled
trial, this study offers one of the first rigorous evaluations
of a digital self-control tool specifically designed to target
problematic social media use in a personalized and theory-
informed manner.

Aims and Research Questions

The increasing need for effective tools to support health-
ier and more intentional social media use has led to the
development of the Wellspent app, a theory-informed digital
self-control tool. The app represents a novel approach to
digital self-regulation by combining evidence-based BCTs
[45], such as goal setting, behavioral feedback, self-monitor-
ing, and intention-based nudges, with a high degree of user
autonomy and customization. Unlike many existing tools
that rely on rigid blocking mechanisms or generic notifica-
tions [38], the Wellspent app allows users to define their
own usage goals, select problematic apps, and personalize
reminder timing, tone, and content.

A core differentiator of the Wellspent app lies in its
autonomy-supportive design. Rather than enforcing restric-
tions, the app preserves users’ freedom to choose whether to
quit or continue using an app after each prompt. This design
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is grounded in the dual-process model of behavior regula-
tion [22], aiming to interrupt automatic, habitual engagement
(System 1) and foster more reflective, goal-directed deci-
sion-making (System 2). Prior research suggests that such
personalized and autonomy-supportive interventions may
enhance message resonance, reduce psychological reactance,
and improve long-term adherence [46]. With its emphasis
on autonomy, customization, and theory-driven behavior
change, this study addresses a critical gap in the digital
well-being literature and contributes to the development of
more effective, user-centered self-regulation tools.

The significance of this study lies in its methodological
rigor. To date, few interventions in the field of digital
self-regulation have undergone a rigorous empirical evalua-
tion using gold-standard methods [47,48]. This study presents
a preregistered randomized controlled trial with 70 partici-
pants, comparing the effects of the Wellspent app with a
no-treatment control group. The design ensures high internal
validity and allows for causal inferences regarding the app’s
impact on behavior.

An earlier publication from the overarching study project
on intervention effects examining separate outcomes found no
significant effects on overall well-being, affect, or stress but
observed reduced stress among users with initially high levels
of problematic smartphone use in the intervention group [47].
The primary objective of this study is to investigate whether
participants in the intervention group receiving the Wellspent
app, compared to a control group, demonstrate reductions in
problematic social media use, problematic smartphone use,
and time spent on the most problematic social media app, as
well as an increase in self-efficacy for self-regulating social
media app use.

Methods
Study Design and Participants

This study presents findings from a randomized controlled
trial designed to evaluate the effectiveness of the Well-
spent app, a digital self-control tool aimed at promoting
self-regulated social media use on smartphones. The trial
was preregistered at the German Clinical Trial Register
(DRKS00031767) on May 8, 2023. The first participant
was enrolled on May 22, 2023, and a sample size of
108 participants was targeted. The study was conducted
between May and June 2023.

Participants were recruited via private social media
channels (Facebook, LinkedIn, WhatsApp, and Instagram)
and email lists for study opportunities at the Freie Universitit
Berlin, Germany. Prospective participants enrolled through
an online registration page, where they received information
regarding the study’s purpose, data protection guidelines, and
the voluntary nature of participation. Informed consent was
obtained from all participants prior to their inclusion in the
study.

Inclusion criteria required participants to be at least 18
years of age, proficient in English, own an iPhone with iOS
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16 (as the Wellspent app was exclusively available for this
operating system), and regularly use social media. Social
media was broadly defined as platforms enabling users to
engage with content, share updates, or interact with others
online (eg, Instagram, Facebook, and TikTok).

The final study sample consisted of 70 participants (47/70,
67% female; mean age 26.2, SD 5.6 years), with 35 partici-
pants allocated to each group. The remaining 70 participants
were randomly assigned (1:1) by the author team to either the
intervention group (n=35) or the control group (n=35) using
a simple randomization procedure via Research Randomizer
[49]. No blocking or stratification was used. Formal blinding
was not implemented, as participants were aware of their
group assignment.

Mertens et al

Participants assigned to the intervention group received the
app’s intervention features during week 2. The control group
received no intervention and continued using their phones as
usual. Use of the intervention app in week 3 was voluntary
for the intervention group. Both groups completed follow-up
assessments at the end of week 2 (T2) and week 3 (T3).
At each time point, participants were prompted via email
to complete the respective questionnaires, with follow-up
reminders sent 24 hours later. Demographic data (including
age, sex, level of education, and occupation) were collected at
baseline (T1; Figure 1).

Figure 1. Flow diagram outlining participant allocation into the intervention or control group.

( Enrollment )

(n=120)

Assessed for eligibility

Excluded (n = 33; reason: did

Baseline
Week 1/ T1

not download study app)

Excluded (n = 17; reason: did

not complete T1)

Enrolled and completed

questionnaires (n = 70)

Allocated to intervention
group A
(n=35)

e
Completed questionnaire
(n=32)

Completed questionnaire
(n=25)

Ethical Considerations

This study was approved by the Ethics Committee of the
Department of Education and Psychology at Freie Universitit
Berlin, Germany (proposal number 009.2023; approval date
May 5, 2023). Prior to enrollment, all participants provi-
ded informed consent, having received detailed information
about the study’s purpose, data processing procedures, and
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Randomization

( Intervention )
Week 2/ T2

( Follow-up )
Week 3/ T3

Allocated to no-intervention
group B
(n=135)

Completed questionnaire
(n=31)

Completed questionnaire
(n=27)

their right to withdraw at any time. To ensure privacy and
confidentiality, all data were pseudonymized at the point of
data collection, and no personally identifiable information
was retained. All collected data were stored on secure servers
in accordance with the General Data Protection Regulations
regulations. Participants were compensated with academic
course credits (when they were students) and received a
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l-year premium account for the Wellspent app, provided
by the app’s developer; no other financial incentives were
offered.

Intervention

The Wellspent app is a theory-informed, customizable mobile
intervention developed to support self-regulated social media
use. It targets user-identified problematic apps and delivers
personalized behavioral nudges. The intervention draws on
BCTs from the BCT Taxonomy vl [45], addressing psy-
chological mechanisms associated with problematic social
media use [50]. Specifically, the intervention incorporates the
following BCTs [51]:

1. Goal setting (behavior; Behavior Change Intervention
Ontology [BCIO: 007004]): users define daily time
limits for selected social media apps.

2. Prompts/cues (BCIO: 050578): full-screen reminders
are displayed when usage exceeds a user-defined
threshold.

3. Feedback on behavior (BCIO: 007022): real-time
messages show time spent on selected apps.

4. Self-monitoring of behavior (BCIO: 007024): visual
summaries allow users to track progress toward their
individual goals.

5. Substitution of behavior (BCIO: 007095): users specify
alternative behaviors to engage in when prompted to
take a break from social media.

The intervention was designed according to self-nudging
principles [29], enabling users to customize the app’s
behavior to align with their habits, goals, and preferences.
This approach preserves autonomy and supports reflective
(System 2) rather than habitual (System 1) decision-making
[22]. Customization features and exemplary reminder nudges
are detailed in Multimedia Appendix 1.
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All users in the intervention group completed the same

standardized setup process:

1. Installation and onboarding: participants installed the
Wellspent app on their iPhones (i0S 16+).

2. Selection of problematic apps: participants identified
one or more social media apps they personally
considered problematic (eg, Instagram and TikTok).

3. Goal setting: for each selected app, participants defined
a daily usage limit (eg, 45 min) and a nudge interval
(eg, after 10 min of continuous use).

4. Customization of reminder prompts: participants
tailored full-screen reminders to their preferences:

e  Reminder frequency: how often reminders should
appear once the nudge interval is exceeded (eg, every
3 min).

* Alternative activity: users selected an activity to engage
in instead of scrolling (eg, reading and exercising).

e  Tone of voice: participants chose the communicative
style of the reminder (eg, motivational or reflective).
See Figure 2 for an example.

e “Danger Zones” (optional): users could define
vulnerable time windows (eg, before bed), during which
reminders became more salient.

Friggering of full-screen reminders: once the self-defined
nudge interval was exceeded during app use, a full-screen
reminder appeared. These reminders required active dismissal
but did not block app access, allowing users to decide
whether to continue or take a break.

®iming within the study: the intervention began in week 2. In
week 3, continued app use remained voluntary for partici-
pants in the intervention group.
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Figure 2. A screenshot of an exemplary reminder message from the Wellspent app.

18:26

wll ¥ -

How do you feel
after spending
30min on your
phone today?

Close WhatsApp

Ask again in 1min

Measures

Weekly self-report measures were collected between baseline
(T1) and follow-up (T3) to assess the following outcomes:
problematic social media app use, problematic smartphone
use, self-efficacy to self-regulate social media app use, and
participants’ screen time for their most problematic social
media app.

Problematic Social Media App Use

The primary outcome, problematic social media app use, was
measured using an adaptation of the Bergen Social Network-
ing Addiction Scale (BSNAS) [52]. The BSNAS comprises
6 items, such as “How often during the last 7 days have
you used social media so much that it has had a negative
impact on your job/studies?” rated on a scale from 1 (“very
rarely”) to 5 (“very often”). The internal consistency of the
baseline problematic social media app use scale demonstrated
acceptable reliability (a=.77).

Problematic Smartphone Use

Self-reported problematic smartphone use was included as
an additional measure beyond preregistered outcomes to
examine effects on overall smartphone use and its known
correlation with various health outcomes [53]. Problematic
smartphone use was measured with a single item: “How often

https://mhealth.jmir.org/2026/1/e56824

during the 7 last days have you found your smartphone use
problematic?” rated on a scale from 1 (“very rarely”) to 5
(“very often”). Prior research indicates a high correlation
between this 1-item measure and the established scale from
Foerster et al [54] in an earlier study [48].

Self-Efficacy to Self-Regulate Social Media
App Use

Three items adapted from Keller et al [48] measured self-
efficacy to self-regulate social media app use. Participants
responded to statements commencing with “During the last 7
days have you felt that you can...” (eg, “...use social media
apps consciously even if I first have to find a way to integrate
this into my daily routine.”), rated on a scale from 1 (“not
at all true™) to 6 (“exactly true”). The internal consistency at
baseline (T1) indicated acceptable reliability (0=.63).

Social Media App Use

Participants’ daily minutes spent on their most problematic
social media app were derived from objectively measured
screen time app records. This data was input by participants
in hours and minutes for their most problematic social media
app when completing the questionnaires for the respective
study weeks (week 1, week 2, and week 3). Weekly scores
were calculated by averaging the daily minutes of social
media app use over the past 7 days. Univariate outliers
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(2>3.29) were winsorized to 1 unit higher than the highest
valid value, with z<3.29 in the distribution [55].

User Acceptance

User acceptance of the intervention was defined as the user
refraining from dismissing a reminder (and thereby continu-
ing their app use) within 1 minute of receiving the reminder
nudge. The acceptance rate of the Wellspent app’s remind-
ers was computed by dividing the instances of accepted
interventions by the total number of occurrences.

Qualitative Information

Qualitative data were collected through an online survey
conducted via Qualtrics at the end of the intervention period.
Participants in the intervention group answered a series of
10 open-ended questions aimed at exploring their experiences
with the Wellspent app (Table S1 in Multimedia Appendix
2). These questions included prompts such as “How would
you describe the Wellspent app to a friend?” and “What
does the Wellspent app help you with?” The questions were
designed to gather insights into users’ perceptions of the
app’s functionality, usability, and effectiveness, as well as to
identify potential areas for improvement. A thematic analysis
approach was used informally to identify key themes from
participants’ responses [56].

Covariates

The list of covariates included participants’ age, sex
(women=1; male=0), education (l=university degree; 0=no
university degree), positive affect, and screen time in
minutes at baseline. Positive affect was measured with an
adaptation of the Positive and Negative Affect Schedule
with items such as “Please indicate the extent you have
felt this way when thinking about your social media app
use over the last 7 days” (1="very slightly or not at all”;
6="extremely”) [47].

Data Preparation and Preliminary
Analyses

Prior to hypothesis testing, data were screened and cleaned.
Univariate outliers in screen time (z>3.29) were winsorized
to 1 unit above the highest valid score with z<3.29, follow-
ing recommendations by Tabachnick and Fidell [55]. To
assess baseline comparability between the intervention and
control groups, ¢ tests and chi-square tests were conducted
for key demographic and outcome variables. These tests also
informed attrition analyses comparing retained and dropout
participants.

Statistical Analysis

Power

A power analysis was conducted using G*Power (ver-
sion 3.1.9.7; Heinrich-Heine-Universitdt Diisseldorf) [57] to
determine the necessary sample size for a repeated meas-
ures ANOVA, for 2 groups across 2 measurement points
in time (ie, from baseline to postintervention and baseline
to follow-up) [58]. It indicated that a minimum of 54
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participants (27 per group) were required to identify a
significant group x time interaction effect. This calculation
assumed a medium effect size of 0.25 (Cohen medium effect
size) [35,48,58], with a significance level (a) of .05, and a
power value of 1-$=0.95 [59]. Anticipating a 50% dropout
rate, as observed in a similar intervention study by Keller and
colleagues [48], our target recruitment was set at a minimum
of 108 participants.

Main Analysis

Data analyses were conducted according to the intention-to-
treat approach using both SPSS (version 29; IBM Corp) and
RStudio (version 4.3.2; R Core Team) [60]. While SPSS
was primarily used for data cleaning purposes, RStudio
with its /me4 package [61] was used for multilevel mod-
eling. We acknowledge that this data analysis deviated
from the ANOVA-based power analysis; however, multile-
vel modeling accounts for the nested data structure and the
within-group and between-group variability. Group differen-
ces in problematic social media use, problematic smartphone
use, self-efficacy, and screen time were assessed using linear
mixed models. These models were structured with 3 time
points (T1, T2, and T3; within level) nested within partici-
pants (between level), and to apply a restricted maximum
likelihood procedure in order to account for missing data [61].
To determine intervention effects on the outcome measure,
time (0=T1, 1=T2, and 2=T3) x experimental condition
(O=control group and l=intervention group) interactions were
estimated as predictors. In subsequent sensitivity analyses,
age, sex, positive affect, education level, and screen time in
minutes were included as covariates in models 1-3. Model
4 included age, sex, positive affect, and education level as
covariates. While we are unable to share participant data due
to privacy regulations, the R code for the data analyses is
available in the project’s Open Science Framework repository
[62].

Results

Sample Characteristics, Randomization,
and Attrition Check

Of the 120 persons screened for eligibility, 33 of them
did not install the Wellspent app, and 17 persons did not
complete the baseline questionnaire. The randomized sample
consisted of 70 individuals (47 women and 23 men) with
a mean age of 26.19 (SD 5.63; range 18-45) years. Figure
1 shows a CONSORT (Consolidated Standards of Report-
ing Trials) flow diagram outlining the study’s design and
participant allocation across the randomized controlled trial
with 3 measurement points. Most participants were students
or young professionals. Participants’ most chosen problem-
atic social media app was Instagram (29/35, 82%), followed
by TikTok (4/35, 10%) and Twitter (1/35, 4%). Detailed
demographic data are presented in Table 1, and descriptive
statistics for all outcome measures across time and condition
are provided in Table 2.
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Table 1. Demographic characteristics of the baseline sample and per study condition. Table reproduced from [47].

Variables Total sample (n=70) Intervention group (n=35) Control group (n=35)
Sex, n (%)
Female 47 (67) 22 (63) 25 (71)
Male 23 (33) 13 (37) 10 (29)
Age (years), mean (SD) 26.19 (5.63) 26.77 (6.56) 25.6 (4.53)
Nationality, n (%)
German 56 (80) 28 (80) 28 (80)
American 3(4) 2 (6) 1(3)
Other nationalities 11 (16) 5(14) 6(17)
Education, n (%)
Doctorate degree 3(4) 1(3) 2 (6)
Masters degree 13 (19) 8(23) 5(14)
Bachelor degree 23 (33) 10 (29) 13 (37)
Professional degree 4 (6) 2 (6) 2 (6)
Diploma 1(1) 1(3) 0(0)
Trade 1(1) 0 (0) 13)
High school graduate 25 (36) 13 (37) 12 (34)
Employment, n (%)
Student 39 (56) 21 (60) 18 (51)
Full-time 20 (29) 10 (29) 10 (29)
Part-time 8(11) 2(6) 6 (17)
Unemployed 1(1) 1(3) 0 (0)
Other 2(3) 1(3) 1(3)

Table 2. Descriptive statistics of study outcomes for both experimental conditions. Reduced sample size for social media app use is due to missing

data.

Variable and time point

n  Intervention group, mean (SD) n  Control group, mean (SD)

Problematic social media app use (rating scale: 1-5)
T12
T2b
T3¢
Problematic smartphone use (rating scale: 1-5)
Tl
T2
T3
Self-efficacy to self-regulate smartphone app use (rating scale: 1-6)
T1
T2
T3
Social media app use (min/d)
T1

T2
T3

35 2.58(0.76) 35 2.79(0.71)
32 247(0.61) 31 2.69(0.66)
25 232(0.72) 27 2.77 (0.68)
35 3.00 (0.94) 35 3.03(0.99)
32 250 (0.95) 31 3.16(0.90)
25 2.68(0.85) 27 337(0.84)
35 3.30(0.70) 35 3.24(0.70)
32 4.03(0.73) 31 3.80(0.76)
25 3.95(0.90) 27 4.12(0.72)
21 77(62) 24 59(51)

21 54(46) 24 59 (44)

21 46 (34) 24 63 (48)

4T1: baseline.
bT2: postintervention.
°T3: follow-up.

Randomization confirmed no significant differences across
baseline variables between groups. In the attrition analysis,
we found that participants who dropped out from the study
before T3 (n=18) showed higher levels of positive affect
than participants retained in the longitudinal sample (n=52;
nonretainers: mean 2.59, SD 0.53 vs retainers: mean 2.20,

https://mhealth.jmir.org/2026/1/e56824

SD 0.67; P=.03). Among the total sample, a subsample of 52
participants (representing a dropout rate of 26%) completed
the study by week 3, comprising 25 participants from the
intervention group and 27 participants from the control group.
These numbers are almost in accordance with the power
analysis, which indicated a targeted longitudinal sample size
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of 27 persons per group. The attrition rate of the present study
aligns with observations from other online-based studies [63].
Table 1 provides an overview of key demographic character-
istics of the baseline sample.

Changes in Study Outcomes Over Time

Overview

Mean levels of problematic social media app use, problem-
atic smartphone use, social media app use, and self-efficacy

Mertens et al

to self-regulate social media app use over time and across
both conditions were examined and presented in Table 2 and
visualized in Figure 3. Within the intervention group, 33%
(6430/19,522) of reminder events in week 2 led to partici-
pants refraining from further app use within 1 minute after
receiving the reminder. This rate increased slightly to 34%
(5394/15,996) in week 3. Notably, within the intervention
group, 25 (78%) participants voluntarily continued their use
of the Wellspent app in week 3.

Figure 3. Mean levels over time of outcome variable in the intervention (blue) and control (orange) group. Only parts of the response scales are

displayed in panels A, B, and C.

Panel A: problematic social media use (1-5)

Baseline (TT1) Postintervention (T2) Follow-Up (T3)

Panel C: self-efficacy to self-regulate social media app

use (1-6)

Baseline (T1) Postintervention (T2) Follow-Up (T3)

Primary Outcome: Problematic Social Media
Use

For the primary outcome, problematic social media app
use, the multilevel model revealed a nonsignificant time x
group interaction effect (model 1: estimate [Est]=—0.27, SE
0.13, 95% CI —-0.51 to —0.01; P=.05; intraclass correlation
[ICC]=0.69).

Secondary Outcome: Problematic Smartphone
Use

Problematic smartphone use showed a significant time x
group interaction effect (model 2: Est=—0.46, SE 0.18, 95%
CI -0.80 to —-0.11; P=.01; ICC=0.52), indicating improve-
ments in the intervention group when compared to the control
group (Figure 3, Panel B).

https://mhealth.jmir.org/2026/1/e56824

Panel B: problematic phone use (1-5)

Baseline (T1) Postintervention (T2) Follow-Up (T3)

Panel D: social media app use (min/day)

80
75 S

70 -
65

60 \\
55 S
50 ——

45 —
40

35

30

Baseline (T1) Postintervention (T2) Follow-Up (T3)

Secondary Outcome: Self-Efficacy to Self-
Regulate Social Media Use

Self-efficacy to self-regulate social media use showed a
similar increase over time in both the intervention and control
group (model 3; time effect: Est=0.57, SE 0.11, 95% CI
0.34-0.78; P<.001; ICC=0.34), but no significant time x
group effect emerged (model 3: Est=—0.10, SE 0.17, 95% CI
-0.44 to 0.22; P=.55).

Secondary Outcome: Social Media App Use

Regarding time of social media app use, a significant time X
group effect was observed (model 4: Est=—29.35, SE 6.84,
95% CI —42.79 to —15.99; P<.001). This indicates that social
media app use significantly decreased in the intervention
group (vs the control group), with an average reduction of
approximately 29 minutes per day from week 1 to week 3
(Figure 3, Panel D). The overall pattern of results remained
consistent when covariates age, sex, positive affect, and
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education level were added in sensitivity analyses (reported
in Table 3). For problematic social media use, the pattern
differed, with the effect reaching statistical significance only

Mertens et al

in the adjusted model. This suggests that the finding may not
represent a robust effect.

Table 3. Multilevel model estimates of outcome variables up to a 3-week follow-up. SEs are reported for fixed effects. Random effects are

summarized as SDs with 95% Cls.

Model 1: problematic social ~ Model 2: problematic

Model 3: self-efficacy to

self-regulate social media app Model 4: time of social media app

media app use smartphone use use use
Fixed Est* (SE) P 95% CI Est(SE) P 95% CI Est(SE) P 95% CI Est (SE) Pvalue 95% CI
effects value value value
Interceptat 243 <001 204 247 <001 191t03.03 347 <001 298to 78.27 <.001 4937 to
baseline 0.21) {0 2.82 (0.30) (0.25) 397 (14.51) 106.26
Time 0.02 .30 -0.15 to 0.13 27 -0.10 to 0.57 <001 0.34to 370 (4.53) 40 -5.14 to
0.09) 0.19 0.12) 0.37 0.11) 0.78 12.60
Group -0.08 67 -0.41to -0.10 71 -0.58 to 0.12 57 -0.30 to 22.79 .10 -3.72 to
(0.18) 0.26 (0.26) 039 (0.20) 0.50 (13.86) e
Group by -0.27 05 -0.51to -0.46 01 -0.80 to -0.10 55 -044 to -29.35 <.001 -42.79 to
time 0.13) ~001 (0.18) _0.11 0.17) 0.22 (6.84) ~15.99
Age -0.09 <001 -0.13to0 -0.10 01 -0.17 to 0.05 09 -0.01 to -2.30(1.60) .16 -5.30to
0.02) 0.04 0.03) _0.04 (0.03) 0.11 0.69
Sexb 0.21 20 0.09 to 0.35 07 -0.001 to 0.15 A7 -0.28 to 1.50 (10.73) .89 -19.47 to
(0.16) 051 0.26) 0.86 (0.20) 0.55 22.40
Education”  0.03 86 -0.29 to 0.35 18 -0.12 to -0.34 13 -0.78 to -37.61 <.001 —60.63 to —
(0.18) 0.36 (0.26) 0.82 0.22) 0.08 (11.79) 14.65
Phone usage -0.00 62 —-.001 to -0.00 69 -0.001 to -0.00 09 —0.001 to d — —
(0.00) 001 (0.00) 0.001 (0.00) 0.00
Positive 0.10 40 -0.12 to -0.15 37 -0.46 to -0.28 06 -0.56t0-  -3.69 64 -19.15to
affect 0.12) 0.32 0.17) 0.16 0.14) 0.03 a7 11.82
Random effects (SD)
Intercept  0.50 -— 0.31 to 0.64 — 0.32t00.83 040 — 0.18 to 4277 — 31.13 to
0.62 0.64 5203
Time 0.29 — 0.00 to 0.19 — 000t0 049 0.14 — 0.01 to 1642 — 6.18 to
042 0.46 2321
Residual  0.34 — 0.28 to 0.61 — 0.50t00.72 0.59 — 0.46 to 16.61 — 13.61 to
variance 042 067 20.89
1Cc* 0.69 — — 0.52 — — 0.34 — — 0.87 — —
Pseudo-  0.78 — — 0.62 — — 0.57 — — 0.88 — —
RZ

9Est: estimate.

bSex coded as O=men and 1=women.

®Education coded as O=no tertiary education and 1=tertiary education.
dNot applicable.

°ICC: intraclass correlation.

Qualitative Results

Qualitative feedback was explored informally by review-
ing the open-ended responses from the intervention group,
collected via Qualtrics at the end of the intervention period.
Responses were grouped into recurring patterns based on the
researcher’s judgment, without following a formal coding or
analysis protocol. Emerging themes included the following.

https://mhealth.jmir.org/2026/1/e56824

App Effectiveness and Positive Feedback

Participants provided positive feedback on the app’s
effectiveness in managing screen time, frequently praising
its simplicity and user-friendly interface. One participant
remarked, “It’s a very easy-to-use and straightforward app
that allows you to monitor your social media use through
reminders sent during self-chosen time intervals.” (P26). The
app’s reminders were particularly appreciated for interrupt-
ing mindless scrolling, serving as timely prompts about time
spent on social media, and encouraging users to put their
phones down. For instance, a participant noted, “Great app
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that keeps you alarmed that there’s life outside of the social
media apps.” (P32). The ability to set individual budgets for
different apps was also considered valuable for promoting
conscious social media use: “The budgets are very useful
because different apps need different kinds of monitoring.”
(P26).

Concerns and Areas for Improvement

The main concerns raised by the intervention group primarily
revolved around technical bugs, such as repeated reminders
after dismissal, inaccuracies in screen time tracking, and
restrictions on selected apps. These issues were seen as areas
for improvement, as they impacted the overall user experi-
ence.

Integration Into Daily Life and User
Acceptance

Participants expressed varying views on integrating the
Wellspent app into their daily social media use. Some
highlighted the app’s value in enhancing awareness and
reducing usage time, describing it as “helpful but not
intrusive” (P21). Others underscored its assistance in enabling
alternative activities: “It helps me to do other things instead.”
(P10). However, instances emerged where user accept-
ance was hindered, particularly when the app’s reminders
interrupted enjoyable social media experiences: “It can be
annoying when you are enjoying being on social media, and
have done so in moderation, to get constant notifications. I
ended up moving the nudge interval when I wanted to use
social media for longer periods of time.” (P3).

Overall, while participants generally acknowledged the
app’s efficacy in monitoring screen time, some expressed a
need for improvements in certain features to fully embrace its
integration into daily life. Suggested enhancements inclu-
ded additional statistics tracking (eg, weekly screen time
reduction), enhanced friction when exceeding limits (eg, app
lock with a code), different modes (eg, study, work, or
intentional scrolling mode), and adaptive nudge intervals (eg,
prolonged nudge intervals after extended periods of nonuse).

Discussion

Principal Results

This randomized controlled trial investigated the effective-
ness of the customizable intervention app Wellspent in
supporting self-regulated social media use. The interven-
tion produced significant reductions in daily time spent
on the most problematic app (approximately 29 minutes)
and reduced perceived problematic smartphone use. In
contrast, no significant effects were found for problematic
social media use or self-efficacy to self-regulate social
media use. These findings suggest that behavioral change,
in the form of reduced usage time, can occur relatively
quickly through moderate, autonomy-supportive interven-
tions, whereas cognitive and self-perception outcomes may
require longer, more reflective processes.

https://mhealth.jmir.org/2026/1/e56824
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Effects on Problematic Social Media Use

The intervention did not significantly decrease problematic
social media use. This aligns with research showing that
problematic use arises from deeper, multifaceted patterns,
such as emotional health [16], habit strength [64], and
personality characteristics [65], making it difficult to change
quickly. The intervention app may not have supplied the
sustained cognitive scaffolding needed to alter participants’
perceived problematic use within 2 weeks.

Effects on Problematic Smartphone Use

The intervention group reported lower levels of problem-
atic smartphone use compared to the control group. This
suggests that behavioral reductions may have translated into
a more general feeling of control over one’s device. Notably,
perceived problematic smartphone use may be easier to shift
in the short term than problematic social media use because
it reflects global awareness (“I use my phone too much”)
rather than app-specific patterns linked to social, emotional,
or identity-related motives.

Effects on Self-Efficacy to Self-Regulate
Social Media App Use

Self-efficacy significantly increased in both groups, but
participants from the intervention group did not exceed those
from the control group. Self-efficacy typically grows through
repeated mastery experiences and feedback on successful
behavior regulation [66]. As the intervention app focused on
in-the-moment friction rather than visible progress tracking,
participants may have lacked the experience of sustained
success and explicit feedback loops. Similar interventions
have also failed to find strong between-group intervention
effects on self-efficacy [19], pointing to the need for longer
interventions, richer in feedback and reflection.

Effects on Social Media App Use

The intervention produced a reduction in time spent using
social media apps of approximately 29 minutes per day.
This finding aligns with prior research highlighting the
potential of digital self-control tools to reduce usage time
when users are nudged at critical moments [35,40]. Com-
pared to digital self-control tools with generic interven-
tions or one-size-fits-all designs [38], Wellspent offered a
tailored and user-centric alternative. The full-screen reminder
appearing after a personally defined nudge interval (eg, 10
min on Instagram) created a structured moment of pause,
allowing users to shift from automatic to deliberate deci-
sion-making [22]. Previous literature emphasizes that user
autonomy and personalization increase intervention accept-
ance and long-term engagement [46]. Our results support
this perspective, particularly the positive user feedback from
intervention participants regarding flexibility and customiza-
tion. By integrating customizable, goal-aligned nudges into
real-time usage patterns, the app sets a precedent for user-
centered intervention strategies in digital self-control.
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Limitations and Future Research

Together, the findings support emerging evidence that
autonomy-preserving tools can meaningfully influence digital
behavior within short periods. These findings highlight three
key considerations for practitioners and designers of digital
self-control tools:

1. Moderate enforcement can be effective: interventions
do not need to be coercive to reduce screen time.
Full-screen reminders that offer users a choice,
rather than restricting access, can facilitate reflective
engagement without triggering reactance.

2. Customization enhances acceptance: giving users the
ability to select their target apps, usage limits, and
reminder style appears to foster a sense of owner-
ship and autonomy, which in turn increases voluntary
engagement and retention. Future digital self-control
tools should prioritize configurability to accommodate
individual usage patterns and values.

3. Behavioral change may require more than just friction:
while nudging can reduce immediate app use, deeper
cognitive outcomes such as self-efficacy or problem-
atic social media use may require additional compo-
nents, for example, reflective journaling, feedback on
progress, or social accountability mechanisms.

This study has several limitations. First, the sample size was
relatively small, and self-report measures may be subject
to bias, particularly regarding subjective app usage and
problematic use. The target sample size of 54 participants,
as determined by the power analysis, was not reached. The
final analysis sample for the multilevel models on the primary
outcome consisted of 46 participants, which may have limited
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the statistical power to detect medium effects. Second,
the short intervention duration may have limited the app’s
impact on self-efficacy and habitual behavior. Third, although
self-efficacy to self-regulate social media use was assessed, a
direct measure of self-regulation (eg, action control) was not
included in the study. This omission may limit the ability to
fully capture the psychological mechanisms underlying digital
behavior change. Future studies should incorporate validated
measures of self-regulation to provide a more comprehensive
understanding of intervention effects. Fourth, the study was
limited to iOS users, excluding other relevant target groups.

Future research should explore the long-term effects
of customizable digital self-control tools and investigate
how additional features, such as social comparison, adap-
tive feedback, or intention tracking, could enhance both
behavioral and psychological outcomes. Mixed method
designs integrating behavioral data, qualitative feedback, and
longitudinal tracking could provide deeper insights into how
users engage with interventions over time.

Conclusions

This study provides initial evidence for the effectiveness
of a customizable, moderately enforced digital self-control
tool in reducing social media screen time and perceived
problematic smartphone use. By allowing users to define
when, where, and how interventions occur, the Wellspent app
demonstrates a user-centered approach to digital self-regu-
lation. These findings support the growing consensus that
flexible and autonomy-supportive digital self-control tools
offer a promising path toward sustainable behavior change
in digital environments.

Acknowledgments

The authors are thankful for the contributions of Marius Rackwitz (development of the study app).
All authors declared that they had insufficient funding to support open access publication of this manuscript, including from
affiliated organizations or institutions, funding agencies, or other organizations. JMIR Publications provided article processing

fee (APF) support for the publication of this article.

Funding

The authors declared no financial support was received for this work.

Authors’ Contributions

LM developed the study concept and conducted the data collection under JK’s supervision. LCB conducted the data analysis.
LM drafted the initial manuscript, and LCB, CR, TD, TR, and JK collaboratively provided feedback. The final manuscript was

approved by all authors for submission.

Conflicts of Interest

LM was employed as a working student at Wellspent GmbH during the time of the intervention period. CR is a cofounder of
Wellspent GmbH. All other authors declare no conflicts of interest.

Multimedia Appendix 1

Screenshots from the intervention app.
[PDF File (Adobe File), 2478 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Qualitative questions at postintervention and follow-up.

[DOCX File (Microsoft Word File), 16 KB-Multimedia Appendix 2]

Checklist 1

https://mhealth.jmir.org/2026/1/e56824

JMIR Mhealth Uhealth 2026 | vol. 14 | e56824 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app1.pdf
https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app1.pdf
https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app2.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app2.docx
https://mhealth.jmir.org/2026/1/e56824

JMIR MHEALTH AND UHEALTH Mertens et al

CONSORT-eHEALTH checklist (V 1.6.1).
[PDEF File (Adobe File), 1277 KB-Checklist 1]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

DataReportal. Digital 2022: global overview report. DataReportal — Global Digital Insights; URL: https://datareportal.
com/reports/digital-2022-global-overview-report [Accessed 2023-03-26]

Weinstein E. The social media see-saw: positive and negative influences on adolescents’ affective well-being. New
Media Soc. 2018;20(10):3597-3623. [doi: 10.1177/1461444818755634] [Medline: 30298429]

Wartberg L, Thomasius R, Paschke K. The relevance of emotion regulation, procrastination, and perceived stress for
problematic social media use in a representative sample of children and adolescents. Comput Human Behav.
2021;121:106788. [doi: 10.1016/j.chb.2021.106788] [Medline: 34019838]

Beyens I, Pouwels JL, van Driel II, et al. The effect of social media on wellbeing differs from adolescent to adolescent.
Sci Rep. 2020;10(1):10763. [doi: 10.1038/541598020677277] [Medline: 32612108]

Kross E, Verduyn P, Sheppes G, Costello CK, Jonides J, Ybarra O. Social media and well-being: pitfalls, progress, and
next steps. Trends Cogn Sci. 2021;25(1):55-66. [doi: 10.1016/j.tics.2020.10.005] [Medline: 33187873]

Lukoff K, Munson S. Digital wellbeing is way more than just reducing screen time. UX Collective; 2019. URL: https://
uxdesign.cc/digital-wellbeing-more-than-just-reducing-screen-time-46223db9f057?gi=088e16387¢93 [ Accessed
2026-03-18]

Valkenburg PM. Social media use and well-being: what we know and what we need to know. Curr Opin Psychol.
2022;45:101294. [doi: 10.1016/j.copsyc.2021.12.006] [Medline: 35016087]

Verduyn P, Gugushvili N, Kross E. The impact of social network sites on mental health: distinguishing active from
passive use. World Psychiatry. 2021;20(1):133-134. [doi: 10.1002/wps.20820] [Medline: 33432746]

Zhang J, Marino C, Canale N, et al. The effect of problematic social media use on happiness among adolescents: the
mediating role of lifestyle habits. [IERPH. 2022;19(5):2576. [doi: 10.3390/ijerph19052576] [Medline: 35204799]
Odgers CL, Schueller SM, Ito M. Screen time, social media use, and adolescent development. Annu Rev Dev Psychol.
Dec 15,2020;2(1):485-502. [doi: 10.1146/annurev-devpsych-121318-084815]

Huang C. A meta-analysis of the problematic social media use and mental health. Int J Soc Psychiatry. 2022;68(1):12-33.
[doi: 10.1177/0020764020978434] [Medline: 33295241]

Shannon H, Bush K, Villeneuve PJ, Hellemans KG, Guimond S. Problematic social media use in adolescents and young
adults: systematic review and meta-analysis. JMIR Ment Health. 2022;9(4):e33450. [doi: 10.2196/33450] [Medline:
35436240]

Rozgonjuk D, Sindermann C, Elhai JD, Montag C. Fear of missing out (FoOMO) and social media’s impact on daily-life
and productivity at work: do WhatsApp, Facebook, Instagram, and Snapchat use disorders mediate that association?
Addict Behav. 2020;110:106487. [doi: 10.1016/j.addbeh.2020.106487] [Medline: 32674020]

Cheng C, Lau YC, Chan L, Luk JW. Prevalence of social media addiction across 32 nations: Meta-analysis with

subgroup analysis of classification schemes and cultural values. Addict Behav. Jun 2021;117:106845. [doi: 10.1016/j.
addbeh.2021.106845] [Medline: 33550200]

Vanden Abeele MMP. Digital wellbeing as a dynamic construct. Commun Theory. 2021;31(4):932-955. [doi: 10.1093/
ct/qtaa024]

Busch PA, McCarthy S. Antecedents and consequences of problematic smartphone use: a systematic literature review of
an emerging research area. Comput Human Behav. 2021;114:106414. [doi: 10.1016/j.chb.2020.106414]

Billieux J, Maurage P, Lopez-Fernandez O, Kuss DJ, Griffiths MD. Can disordered mobile phone use be considered a
behavioral addiction? An update on current evidence and a comprehensive model for future research. Curr Addict Rep.
2015;2(2):156-162. [doi: 10.1007/s40429-015-0054-y]

Griffiths M. A ‘components’ model of addiction within a biopsychosocial framework. J Subst Use. Jan
2005;10(4):191-197. [doi: 10.1080/14659890500114359]

Schneider FM, Lutz S, Halfmann A, Meier A, Reinecke L. How and when do mobile media demands impact well-being?
Explicating the Integrative Model of Mobile Media Use and Need Experiences (IM * UNE). Mob Media Commun. May
2022;10(2):251-271. [doi: 10.1177/20501579211054928]

Brevers D, Turel O. Strategies for self-controlling social media use: Classification and role in preventing social media
addiction symptoms. J Behav Addict. Sep 1, 2019;8(3):554-563. [doi: 10.1556/2006.8.2019.49] [Medline: 31545100]
Zahrai K, Veer E, Ballantine PW, Peter de Vries H. Conceptualizing self-control on problematic social media use.
Australas Mark J. Feb 2022;30(1):74-89. [doi: 10.1177/1839334921998866]

Kahneman D. Thinking, Fast and Slow. Macmillan; 2011. ISBN: 9780374533557

Kuss DJ, Griffiths MD. Social networking sites and addiction: ten lessons learned. Int J Environ Res Public Health.
2017;14(3):311. [doi: 10.3390/ijerph14030311] [Medline: 28304359]

https://mhealth.jmir.org/2026/1/e56824 JMIR Mhealth Uhealth 2026 | vol. 14 1 56824 1 p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app3.pdf
https://jmir.org/api/download?alt_name=mhealth_v14i1e56824_app3.pdf
https://datareportal.com/reports/digital-2022-global-overview-report
https://datareportal.com/reports/digital-2022-global-overview-report
https://doi.org/10.1177/1461444818755634
http://www.ncbi.nlm.nih.gov/pubmed/30298429
https://doi.org/10.1016/j.chb.2021.106788
http://www.ncbi.nlm.nih.gov/pubmed/34019838
https://doi.org/10.1038/s41598020677277
http://www.ncbi.nlm.nih.gov/pubmed/32612108
https://doi.org/10.1016/j.tics.2020.10.005
http://www.ncbi.nlm.nih.gov/pubmed/33187873
https://uxdesign.cc/digital-wellbeing-more-than-just-reducing-screen-time-46223db9f057?gi=088e16387e93
https://uxdesign.cc/digital-wellbeing-more-than-just-reducing-screen-time-46223db9f057?gi=088e16387e93
https://doi.org/10.1016/j.copsyc.2021.12.006
http://www.ncbi.nlm.nih.gov/pubmed/35016087
https://doi.org/10.1002/wps.20820
http://www.ncbi.nlm.nih.gov/pubmed/33432746
https://doi.org/10.3390/ijerph19052576
http://www.ncbi.nlm.nih.gov/pubmed/35204799
https://doi.org/10.1146/annurev-devpsych-121318-084815
https://doi.org/10.1177/0020764020978434
http://www.ncbi.nlm.nih.gov/pubmed/33295241
https://doi.org/10.2196/33450
http://www.ncbi.nlm.nih.gov/pubmed/35436240
https://doi.org/10.1016/j.addbeh.2020.106487
http://www.ncbi.nlm.nih.gov/pubmed/32674020
https://doi.org/10.1016/j.addbeh.2021.106845
https://doi.org/10.1016/j.addbeh.2021.106845
http://www.ncbi.nlm.nih.gov/pubmed/33550200
https://doi.org/10.1093/ct/qtaa024
https://doi.org/10.1093/ct/qtaa024
https://doi.org/10.1016/j.chb.2020.106414
https://doi.org/10.1007/s40429-015-0054-y
https://doi.org/10.1080/14659890500114359
https://doi.org/10.1177/20501579211054928
https://doi.org/10.1556/2006.8.2019.49
http://www.ncbi.nlm.nih.gov/pubmed/31545100
https://doi.org/10.1177/1839334921998866
https://doi.org/10.3390/ijerph14030311
http://www.ncbi.nlm.nih.gov/pubmed/28304359
https://mhealth.jmir.org/2026/1/e56824

JMIR MHEALTH AND UHEALTH Mertens et al

24.

25.

26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Radovic A, Gmelin T, Stein BD, Miller E. Depressed adolescents’ positive and negative use of social media. J Adolesc.
2017;55:5-15. [doi: 10.1016/j.adolescence.2016.12.002] [Medline: 27997851]

Monge Roffarello A, De Russis L. Towards understanding the dark patterns that steal our attention. Presented at: ACM
CHI Conference on Human Factors in Computing Systems; Apr 30 to May 5, 2022; New Orleans. [doi: 10.1145/
3491101.3519829]

Mildner T, Savino GL. How social are social media? The dark patterns in facebook’s interface. arXiv. Preprint posted
online on Mar 19, 2021. [doi: 10.48550/arXiv.2103.10725]

Pinder C, Vermeulen J, Cowan BR, Beale R. Digital behaviour change interventions to break and form habits. ACM
Trans Comput-Hum Interact. 2018;25(3):1-66. [doi: 10.1145/3196830]

Thaler RH, Sunstein CR. Nudge: The Final Edition. Yale University Press; 2021. ISBN: 9780300258075

Reijula S, Hertwig R. Self-nudging and the citizen choice architect. Behav Public Policy. 2022;6(1):119-149. [doi: 10.
1017/bpp.2020.5]

Nahum-Shani I, Smith SN, Spring BJ, et al. Just-in-time adaptive interventions (JITAIs) in mobile health: key
components and design principles for ongoing health behavior support. Ann Behav Med. May 18, 2018;52(6):446-462.
[doi: 10.1007/s12160-016-9830-8] [Medline: 27663578]

Hiniker A, Hong S, Kohno T, Kientz JA. MyTime: designing and evaluating an intervention for smartphone nonuse.
Presented at: Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems; May 7-12,
2016:4746-4757; [doi: 10.1145/2858036.2858403]

Kim I, Jung G, Jung H, Ko M, Lee U. Let’s FOCUS: mitigating mobile phone use in college classrooms. Proceedings of
the ACM Interact Mob Wearable Ubiquitous Technol. 2017;1(3):1-29. [doi: 10.1145/3130928]

KoM, Yang S, Lee J, et al. NUGU: a groupbased intervention app for improving selfregulation of limiting smartphone
use. Presented at: Proceedings of the 18th ACM Conference on Computer Supported Cooperative Work & Social
Computing; Feb 28 to Mar 4, 2015:1235-1245; [doi: 10.1145/2675133.2675244]

Feng CS, Hu TW, Chen YR, Tsai CY. Research on improving the user experience and usability evaluation of tomato
work method app—using forest app. Proceedings of the 2019 7th International Conference on Information Technology:
IoT and Smart City. Dec 20, 2019:147-151. [doi: 10.1145/3377170.3377172]

Griining DJ, Riedel F, Lorenz-Spreen P. Directing smartphone use through the self-nudge app one sec. Proc Natl Acad
Sci U S A. Feb 21,2023;120(8):2213114120. [doi: 10.1073/pnas.2213114120] [Medline: 36795756]

Terzimehié N, Haliburton L, Greiner P, Schmidt A, Hussmann H, MindPhone MV . Mindful reflection at unlock can
reduce absentminded smartphone use. Presented at: Proceedings of the 2022 Designing Interactive Systems Conference;
Jun 13-17,2022:1818-1830; [doi: 10.1145/3532106.3533575]

Kovacs G, Wu Z, Bernstein MS. Rotating online behavior change interventions increases effectiveness but also increases
attrition. Proceedings of the ACM Hum-Comput Interact. Nov 2018;2(CSCW):1-25. [doi: 10.1145/3274364]

Lyngs U, Lukoff K, Csuka L, Slovdk P, Van Kleek M, Shadbolt N. The Goldilocks level of support: using user reviews,
ratings, and installation numbers to investigate digital self-control tools. Int ] Hum Comput Stud. 2022;166:102869. [doi:
10.1016/j.ijhes.2022.102869]

Schwartz RX, Monge Roffarello A, Russis L, Apostolellis P. Reducing risk in digital selfcontrol tools: design patterns
and prototype. Presented at: Extended Abstracts of the 2021 CHI Conference on Human Factors in Computing Systems;
May 8-13,2021:1-7; [doi: 10.1145/3411763.3451843]

Kim J, Jung H, Ko M, Lee U. GoalKeeper: exploring interaction lockout mechanisms for regulating smartphone use.
Proc ACM Interact Mob Wearable Ubiquitous Technol. 2019;3(1):1-29. [doi: 10.1145/3314403]

Mustafa M, Zaman KT, Ahmad T, Batool A, Ghazali M, Ahmed N. Religion and women’s intimate health: towards an
inclusive approach to healthcare. Presented at: CHI °21. May 6,2021.[doi: 10.1145/3411764.3445605]

Radtke T, Apel T, Schenkel K, Keller J, von Lindern E. Digital detox: an effective solution in the smartphone era? A
systematic literature review. Mob Media Commun. 2022;10(2):190-215. [doi: 10.1177/20501579211028647]

Deci EL, Ryan RM. The “what” and “why” of goal pursuits: human needs and the self-determination of behavior.
Psychol Inq. 2000;11(4):227-268. [doi: 10.1207/S15327965PL11104 01]

McAlaney J, Aldhayan M, Almourad MB, Cham S, Ali R. On the need for cultural sensitivity in digital wellbeing tools
and messages: A UK-China comparison. In: Trends and Innovations in Information Systems and Technologies. Vol 2.
Springer International Publishing; 2020:723-733. [doi: 10.1007/978-3-030-45691-7 68]

Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing
behaviour change interventions. Implementation Sci. 2011;6(1):42. [doi: 10.1186/1748-5908-6-42]

Lukoff K, Lyngs U, Alberts L. Designing to support autonomy and reduce psychological reactance in digital self-control
tools. In: Position Papers for the Workshop “Self-Determination Theory in HCI: Shaping a Research Agenda” at CHI’22.
2022:5.

https://mhealth.jmir.org/2026/1/e56824 JMIR Mhealth Uhealth 2026 | vol. 14 1 56824 | p. 14

(page number not for citation purposes)


https://doi.org/10.1016/j.adolescence.2016.12.002
http://www.ncbi.nlm.nih.gov/pubmed/27997851
https://doi.org/10.1145/3491101.3519829
https://doi.org/10.1145/3491101.3519829
https://doi.org/10.48550/arXiv.2103.10725
https://doi.org/10.1145/3196830
https://doi.org/10.1017/bpp.2020.5
https://doi.org/10.1017/bpp.2020.5
https://doi.org/10.1007/s12160-016-9830-8
http://www.ncbi.nlm.nih.gov/pubmed/27663578
https://doi.org/10.1145/2858036.2858403
https://doi.org/10.1145/3130928
https://doi.org/10.1145/2675133.2675244
https://doi.org/10.1145/3377170.3377172
https://doi.org/10.1073/pnas.2213114120
http://www.ncbi.nlm.nih.gov/pubmed/36795756
https://doi.org/10.1145/3532106.3533575
https://doi.org/10.1145/3274364
https://doi.org/10.1016/j.ijhcs.2022.102869
https://doi.org/10.1145/3411763.3451843
https://doi.org/10.1145/3314403
https://doi.org/10.1145/3411764.3445605
https://doi.org/10.1177/20501579211028647
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1007/978-3-030-45691-7_68
https://doi.org/10.1186/1748-5908-6-42
https://mhealth.jmir.org/2026/1/e56824

JMIR MHEALTH AND UHEALTH Mertens et al

47.

48.

49.
50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.
63.
64.

65.

66.

Brockmeier LC, Mertens L, Roitzheim C, Radtke T, Dingler T, Keller J. Effects of an intervention targeting social media
app use on well-being outcomes: a randomized controlled trial. Applied Psych Health Well. 2025;17(1):e12646. [doi: 10.
1111/aphw.12646]

Keller J, Roitzheim C, Radtke T, Schenkel K, Schwarzer R. A mobile intervention for self-efficacious and goal-directed
smartphone use in the general population: randomized controlled trial. JMIR Mhealth Uhealth. 2021;9(11):¢26397. [doi:
10.2196/26397] [Medline: 34817388]

Research Randomizer. URL: https://randomizer.org [Accessed 2026-03-18]

Simeon R, Dewidar O, Trawin J, et al. Behavior change techniques included in reports of social media interventions for
promoting health behaviors in adults: content analysis within a systematic review. J Med Internet Res.
2020;22(6):16002. [doi: 10.2196/16002] [Medline: 32525482]

Marques MM, Wright AJ, Corker E, et al. The Behaviour Change Technique Ontology: Transforming the Behaviour
Change Technique Taxonomy v1. Wellcome Open Res. 2023;8:308. [doi: 10.12688/wellcomeopenres.19363.2]
[Medline: 37593567]

Schou Andreassen C, Billieux J, Griffiths MD, et al. The relationship between addictive use of social media and video
games and symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol Addict Behav.
2016;30(2):252-262. [doi: 10.1037/adb0000160] [Medline: 26999354]

Elhai JD, Dvorak RD, Levine JC, Hall BJ. Problematic smartphone use: a conceptual overview and systematic review of
relations with anxiety and depression psychopathology. J Affect Disord. 2017;207:251-259. [doi: 10.1016/j.jad.2016.08.
030] [Medline: 27736736]

Foerster M, Roser K, Schoeni A, R66sli M. Problematic mobile phone use in adolescents: derivation of a short scale
MPPUS-10. Int J Public Health. Feb 2015;60(2):277-286. [doi: 10.1007/s00038-015-0660-4] [Medline: 25645102]
Tabachnick BG, Fidell LS. Experimental Designs Using ANOVA. Thomson/Brooks/Cole; 2007. ISBN: 9780840028563
Lochmiller CR. Conducting thematic analysis with qualitative data. TQR. 2021;26(6):2029-2044. [doi: 10.46743/2160-
3715/2021.5008]

Faul F, Erdfelder E, Lang AG, Buchner A. G¥*Power 3: a flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behav Res Methods. 2007;39(2):175-191. [doi: 10.3758/bf03193146] [Medline:
17695343]

Barnett I, Torous J, Reeder HT, Baker J, Onnela JP. Determining sample size and length of follow-up for smartphone-
based digital phenotyping studies. ] Am Med Inform Assoc. Dec 9, 2020;27(12):1844-1849. [doi: 10.1093/jamia/
ocaa201] [Medline: 33043370]

Park J, Lee H, Park S, Chung KM, Lee U. GoldenTime: exploring system-driven timeboxing and micro-financial
incentives for self-regulated phone use. Presented at: CHI °21. Association for Computing Machinery. May 6, 2021 .[doi:
10.1145/3411764.3445489]

R Core Team. R: a language and environment for statistical computing. R Foundation for Statistical Computing. 2023.
URL: https://www.r-project.org/ [Accessed 2025-07-19]

Bates D, Kliegl R, Vasishth S, Baayen H. Parsimonious mixed models. arXiv. Preprint posted online on Jun 16, 2015.
[doi: 10.48550/arXiv.1506.04967]

BrockmeierLC. Wellspent [r code]. OSF; 2026. [doi: 10.17605/OSF.10/J793V]

Eysenbach G. The law of attrition. J Med Internet Res. 2005;7(1):e11. [doi: 10.2196/jmir.7.1.e11] [Medline: 15829473]
Oulasvirta A, Rattenbury T, Ma L, Raita E. Habits make smartphone use more pervasive. Pers Ubiquit Comput.
2012;16(1):105-114. [doi: 10.1007/s00779-011-0412-2]

Horwood S, Anglim J. Personality and problematic smartphone use: a facet-level analysis using the five factor model and
HEXACO frameworks. Comput Human Behav. 2018;85:349-359. [doi: 10.1016/j.chb.2018.04.013]

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev. 1977;84(2):191-215. [doi: 10.
1037//0033-295x.84.2.191] [Medline: 847061]

Abbreviations

BCIO: Behavior Change Intervention Ontology

BCT: behavior change technique

BSNAS: Bergen Social Networking Addiction Scale

CONSORT: Consolidated Standards of Reporting Trials

Est: estimate

ICC: intraclass correlation

IMB3UNE model: Integrative Model of Mobile Media Use and Need Experiences

https://mhealth.jmir.org/2026/1/e56824 JMIR Mhealth Uhealth 2026 | vol. 14 1 e56824 | p. 15

(page number not for citation purposes)


https://doi.org/10.1111/aphw.12646
https://doi.org/10.1111/aphw.12646
https://doi.org/10.2196/26397
http://www.ncbi.nlm.nih.gov/pubmed/34817388
https://randomizer.org
https://doi.org/10.2196/16002
http://www.ncbi.nlm.nih.gov/pubmed/32525482
https://doi.org/10.12688/wellcomeopenres.19363.2
http://www.ncbi.nlm.nih.gov/pubmed/37593567
https://doi.org/10.1037/adb0000160
http://www.ncbi.nlm.nih.gov/pubmed/26999354
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.1016/j.jad.2016.08.030
http://www.ncbi.nlm.nih.gov/pubmed/27736736
https://doi.org/10.1007/s00038-015-0660-4
http://www.ncbi.nlm.nih.gov/pubmed/25645102
https://doi.org/10.46743/2160-3715/2021.5008
https://doi.org/10.46743/2160-3715/2021.5008
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1093/jamia/ocaa201
https://doi.org/10.1093/jamia/ocaa201
http://www.ncbi.nlm.nih.gov/pubmed/33043370
https://doi.org/10.1145/3411764.3445489
https://www.r-project.org/
https://doi.org/10.48550/arXiv.1506.04967
https://doi.org/10.17605/OSF.IO/J793V
https://doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/pubmed/15829473
https://doi.org/10.1007/s00779-011-0412-2
https://doi.org/10.1016/j.chb.2018.04.013
https://doi.org/10.1037//0033-295x.84.2.191
https://doi.org/10.1037//0033-295x.84.2.191
http://www.ncbi.nlm.nih.gov/pubmed/847061
https://mhealth.jmir.org/2026/1/e56824

JMIR MHEALTH AND UHEALTH Mertens et al

Edited by Lorraine Buis; peer-reviewed by Alberto Monge Roffarello, Jeff Lambert, Omar El-Gayar; submitted
29.Jan.2024; final revised version received 05.Dec.2025; accepted 07 .Dec.2025; published 08.Apr.2026

Please cite as:

Mertens L, Brockmeier LC, Roitzheim C, Radtke T, Dingler T, Keller J

Promoting Self-Regulated Social Media Use on Smartphones With a Mobile Intervention App (Wellspent): Randomized
Controlled Trial

JMIR Mhealth Uhealth 202614 :e56824

URL: hitps://mhealth jmir.org/2026/1/e56824

doi: 10.2196/56824

© Lea Mertens, Lina Christin Brockmeier, Christina Roitzheim, Theda Radtke, Tilman Dingler, Jan Keller. Originally
published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 08.Apr.2026. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
mHealth and uHealth, is properly cited. The complete bibliographic information, a link to the original publication on https://
mhealth.jmir.org/, as well as this copyright and license information must be included.

https://mhealth.jmir.org/2026/1/e56824 JMIR Mhealth Uhealth 2026 | vol. 14 1 e56824 | p. 16
(page number not for citation purposes)


https://mhealth.jmir.org/2026/1/e56824
https://doi.org/10.2196/56824
https://mhealth.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mhealth.jmir.org/
https://mhealth.jmir.org/
https://mhealth.jmir.org/2026/1/e56824

	Promoting Self-Regulated Social Media Use on Smartphones With a Mobile Intervention App (Wellspent): Randomized Controlled Trial
	Introduction
	Overview
	Healthy and Problematic Social Media Use
	Digital Self-Control Tools
	Aims and Research Questions

	Methods
	Study Design and Participants
	Ethical Considerations
	Intervention
	Measures
	User Acceptance
	Qualitative Information
	Covariates
	Data Preparation and Preliminary Analyses
	Statistical Analysis

	Results
	Sample Characteristics, Randomization, and Attrition Check
	Changes in Study Outcomes Over Time
	Qualitative Results

	Discussion
	Principal Results
	Effects on Problematic Social Media Use
	Effects on Problematic Smartphone Use
	Effects on Self-Efficacy to Self-Regulate Social Media App Use
	Effects on Social Media App Use
	Limitations and Future Research
	Conclusions



