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Abstract

Objective: The increased use of smartphones has led to several problems, including excessive smartphone use and the
decreased self-ability to control smartphone use. To prevent these problems, the MindsCare app was developed as a method
of self-management and intervention based on an evaluation of smartphone usage. We designed the MindsCare app to man-
age smartphone usage and prevent problematic smartphone use by providing personalized interventions.

Methods: We recruited 342 Korean participants over the age of 20 and asked them to use MindsCare for 13 weeks.
Subsequently, we evaluated the changes in average smartphone usage time and the usability of the app. We designed a
usability evaluation questionnaire based on the Technology Acceptance Model and conducted factor and reliability analyses
on the participants’ responses. In the eighth week of the study, participants responded to a survey on the usability of the app.
We ultimately collected data from 190 participants.

Results: The average score for the usability of the system was 3.61 on a five-point Likert scale, and approximately 58% of the
participants responded positively to the evaluation items. In addition, our analysis of MindsCare data revealed a significant
reduction in average smartphone use time in the eighth week compared to the baseline (t= 3.47, p= 0.001). Structural
equation model analysis revealed that effort expectancy and performance expectancy had a positive relation with behavior
intention for the app.

Conclusions: Through this study, we confirmed the MindsCare app’s smartphone usage time reduction effect and proved its
good usability. As a result, MindsCare may contribute to achieving users’ goals of reducing problematic smartphone use.

Keywords

Problematic smartphone use, smartphone, system usability, technology acceptance, mobile health, app development

Submission date: 1 August 2021; Acceptance date: 6 March 2022

Introduction
In 2020, 93.2% of the total population in South Korea were
smartphone users, which was about 1.03 times the percent-
age of the population that were smartphone users the pre-
vious year,1 and the average daily time spent using
smartphones was 2 h on weekdays, which was an increase
of 0.7 h over the previous year.2 Although the increase in
smartphone use can provide various conveniences,3 it can
also cause problematic use such as excessive smartphone
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use and the reduced self-ability to control smartphone
use.4–7 The internet occupies a large part of the functions
of smartphones, and, according to previous studies, prob-
lematic internet use is related to problems such as stress,
anxiety, and depression.8–10 Problematic internet use can
lead to problematic smartphone use, which can lead to psy-
chosocial health problems. Problematic smartphone use is
defined as the excessive use of smartphones accompanied
by dysfunction and has symptoms similar to substance
use disorders.3,11 To prevent problematic smartphone
use, self-management and intervention methods based on
the evaluation of individuals’ smartphone use are needed.

Smartphone usage management apps already exist, and
in particular, a study evaluated a smartphone addiction
management system.4 However, the study used a small
sample, it was difficult to accurately measure the interven-
tion effect, and the absence of an improved data analysis
algorithm and a limited intervention were presented as
limitations.

A smartphone self-management system requires an
appropriate smartphone usage analysis algorithm and the
ability to make personalized interventions. These functions
make people aware of their current usage and can lead to
behavioral changes.12 In a previous study, we designed a
smartphone overdependence management system and it
managed usage data, diagnosed and predicted overdepen-
dence on smartphones, and classified usage patterns.13

Based on these analytic algorithms, we developed an app
named “MindsCare” for the smartphone, which is a self-
management system that has both automatic rule-based
and manual intervention functions and controls the usage
time of a smartphone.

In order to evaluate the effectiveness of this app, an
experiment was conducted with 342 participants for 13
weeks. We employed the change in smartphone usage
time as an objective metric of evaluation, and the system
usability was measured with a questionnaire as a subjective
evaluation metric. Since excessive smartphone use can lead
to problematic results,14 smartphone self-management apps
should be able to reduce smartphone usage time. Therefore,
it is necessary to analyze the change in smartphone usage
time. Usability is a very important factor in increasing
user satisfaction.15,16 When the usability of an eHealth
system is low, users are likely to stop using it.17–19

MindsCare must be used without interruption and over a
long period; this implies that a good usability evaluation
is essential. The questionnaire was designed based on the
Technology Acceptance Model (TAM).20,21 TAM has pre-
viously been widely used to understand the acceptance of
various healthcare technologies and systems.22–25 Among
the components of TAM, the items in our questionnaire
were related to behavioral intention, performance expect-
ancy, and effort expectancy.

In this study, we develop MindsCare app to control
problematic smartphone use, as well as the experiment

which was conducted to identify the effectiveness of this
system. To demonstrate the effectiveness of the app, we
evaluated the change in usage time and usability.

Methods

System development

Our system consists of a smartphone application that stores
smartphone usage data and a web management system that
integrates, manages, and analyzes the stored data. The
MindsCare app was developed for the Android mobile
operating system, and the management system and server
were developed using node.js language26 and Apache
Cassandra (a NoSQL used for storing and processing big
data)27 as a database (DB) server. Cassandra is a distributed
DB that provides a good performance so that it can handle a
large number of requests without sacrificing availabil-
ity.27,28 When MindsCare is installed on a smartphone,
the app runs in the background, monitors usage without
interruption, and saves usage records in real time. The
usage data is first stored in the local DB of the smartphone,
and when the network is connected, the collected data for
6 s is uploaded to the system’s DB server. The saved data
are user ID, phone ID, used app ID, event number (app
start, app end, phone start, phone end, etc.), tracking start
time, and event occurrence time. The raw data stored in
the DB server are grouped every 10 min and stored in the
JSON (JavaScript Object Notation) format to allow quick
access and integrated management in the web management
system. The usage pattern is analyzed from the stored usage
time data, and the user can receive the service of a persona-
lized result analysis (Figure 1). The MindsCare app can be
downloaded from the Google Play Store (exclusively in
South Korea).

MindsCare app features

The MindsCare application provides various functions such
as monitoring smartphone usage time; providing image
content related to smartphone usage, information on local
counseling centers, and a messaging function to communi-
cate with the clinician; and setting target app usage times. In
addition, a total of four analysis surveys (Weeks 0, 4, 8, and
12) were performed through the MindsCare app, and a
menu and function to check the survey analysis results
were provided. The descriptions of the screens and func-
tions of the app are shown in Figure 2.

Home and report screen

The home screen (Figure 2(b)) allows users to monitor total
usage time and usage time by major category in real time.
The day’s actual and target usage times are displayed. In
addition, the usage time is visualized through the daily/
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weekly usage graph. There is a function to show high-usage
apps by major category (Social Networking Sites, Game,
Lifestyle, etc.) and a function to view usage time and
ranking. In the report menu, the actual usage time versus
the target usage time, daily usage time, and total average
usage time report are visualized as graphs, and the usage
report is displayed.

Messages, image content related to smartphone use,
and inquiries

The message page displays intervention messages appropri-
ate to the week’s smartphone usage status. The intervention
effect was enhanced by sending not only text messages but
also image messages. The image content screen provides
information related to smartphone use management such
as healthy smartphone usage and relaxation therapy exer-
cises. This is a screen in which users can communicate
their inquiries related to the use of MindsCare or request
counseling related to problematic smartphone use, and
where a clinician responds to their questions. The layout
was configured similarly to the smartphone’s text
message screen, which improved its ease of
communication.

Setting target usage time

This function allows the users to set weekly target usage
time and target usage time for each app; when the set
time is exceeded, a notification is received, thereby reinfor-
cing self-management. According to our algorithm, when

the target time is exceeded or if it is predicted to be prob-
lematic, the smartphone’s alarm announces that usage
time is being managed. In this way, usage control is encour-
aged, and self-management is reinforced.

Participant selection

In this study, participants were recruited online by an exter-
nal company called Dataspring. Initially, the recruitment
number was 500 individuals selected randomly, but only
those who met the conditions for participation in the experi-
ment were selected. Participant consent was requested
twice: (1) when the external company recruited the partici-
pants, and (2) when we created membership accounts fol-
lowing MindsCare installation. The inclusion criteria for
participant selection for the experiment were as follows:
they should agree to participate, be adults aged 20 years
or older, and be users of Android Lollipop 5.0.1 or a later
version. A total of 342 participants met these criteria.
During the experiment, dropout criteria were established,
and those who did not meet the criteria were excluded.
The criteria were as follows: they should complete the
survey at Weeks 0 (baseline), 4, 8, and 12; should maintain
at least 85% of data collection time per day (24 h); should
maintain at least 80% of average daily usage data collection
time (24 h) per week; and should not omit data collection
for more than three days per week. A total of 190 partici-
pants met these criteria and completed theWeek 8 question-
naire. The study protocol was approved by the Institutional
Review Board of the Catholic University of Korea (IRB
No. MC18FNSI0020).

Figure 1. System flow of MindsCare.
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Experiment plan

The experiment was conducted from January to April 2019.
Participants installed the MindsCare app on their smart-
phones and used it for 13 weeks from January 2019
onward. During week 0, the user could adjust their smart-
phone usage based on the data collected through a prelim-
inary survey. Weeks 1–8 marked the intervention period,
during which usage was controlled through manual and
automatic interventions. During Weeks 9–13, the recur-
rence of problematic use was prevented, and an experiment
was conducted using the app without the manager’s inter-
vention. In this study, changes in smartphone usage behav-
ior during Weeks 0–8 were analyzed by considering the
change in average usage time to evaluate MindsCare’s
effectiveness, and a usability survey was conducted in
Week 8 to evaluate the system’s usability.

Statistical analysis

In this study, we used descriptive statistics to summarize
participants’ average smartphone usage data. In addition,
we performed a paired t-test29 for each user to assess the
changes in his or her average smartphone usage time at
Weeks 0, 4, and 8. This statistical method was applied
because it is the most commonly used method to examine
differences in a group’s pretest and posttest scores.30 In
addition, Cohen’s d was analyzed to confirm the effect
size of these two groups.31

Among the methods for evaluating the suitability of an
information system, the TAM is particularly important.32

The system was evaluated by measuring its usability

using a TAM-based questionnaire. Among the elements
of TAM, performance expectancy and effort expectancy
affect attitudes toward suitability, and behavioral intentions
affect actual behavior.33 Therefore, in this study, we
selected these three factors among the TAM factors to
measure the usability of the system. There were 13 ques-
tions in total, consisting of five related to behavioral inten-
tion, four related to performance expectancy, and four
related to effort expectance; answers were given on a five-
point Likert scale ranging from “strongly disagree” to
“strongly agree.”

The survey results were scored and analyzed through
descriptive statistics. The results of the analyses using
Likert-type scales often provide the average score.
However, since studies show that the frequency distribution
of responses may be useful,34,35 we analyzed both the
average and the proportion of the responses. Factor analysis
was adopted in this study because it is a statistical technique
frequently used when evaluating tools for measuring psy-
chosocial concepts.36

Participants used the MindsCare system during the
eight-week intervention period and then completed a ques-
tionnaire that had been developed based on three TAM
factors (behavioral intention [BI 1–5], performance expect-
ancy [PE 1–4], and effort expectancy [EE 1–4]). We per-
formed factor analysis, reliability analysis on the
participants’ responses. The factor analysis enabled us to
obtain a usability evaluation of the system (Table 1).

The rotated factor matrix gave the same results as separ-
ate questionnaire items based on TAM. The results were
expressed as three factors: behavioral intention, perform-
ance expectancy, and effort expectancy. Each questionnaire

Figure 2. MindsCare application user interfaces: (a) the initial login page seen by the user on starting the app; (b) the app’s home screen,
displaying the current day’s usage time, target usage time, and graphs of daily and weekly usage times; (c) screen showing the message
for each week; (d) screen in which users can set the target usage time for each app.
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item had a Kaiser-Meyer-Olkin (KMO) measure of 0.898,
which was highly correlated with the items. The KMO
value ranged between 0.5 and 1 and, as stated by Kline, a
KMO value of 0.6 or more was considered suitable for
factor analysis.37,38

In addition, we conducted a reliability analysis using
Cronbach’s ɑ. The Cronbach’s ɑ coefficients for behavioral
intention, performance expectancy, and effort expectancy
were 0.896, 0.912, and 0.856, respectively, all of which
were higher than the recommended value of 0.7.39

As a final step, we implemented a model that can inte-
grate the research results comprehensively by analyzing
the relationships between variables using Structural equa-
tion model (SEM) analysis with data on effort expectancy,
performance expectancy, behavioral intention, and usage

time reduction. We designed a research model in which
effort expectancy affects performance expectancy, both
effort expectancy and performance expectancy affect
behavioral intention, and behavioral intention affects reduc-
tion in usage time. All the statistical analyses were con-
ducted using SPSS (version 18; IBM Corp) and SPSS
Amos (version 25; IBM Corp).

Results

Demographic data

We analyzed the demographic data of participants
(Table 2). Among the 342 participants, demographic data
of 190 final participants and 141 dropouts were analyzed.

Table 1. Factor and reliability analysis results of usability evaluation questionnaires.

Item Component Cronbach α

1 2 3

BI_1 .843 .896

BI_2 .856

BI_3 .820

BI_4 .811

BI_5 .662

PE_1 .837 .912

PE_2 .831

PE_3 .821

PE_4 .811

EE_1 .716 .856

EE_2 .787

EE_3 .825

EE_4 .820

Factor Name Behavioral Intention Performance Expectancy Effort Expectancy

Kaiser–Meyer–Olkin measure (KMO) .898

Bartlett’s test of sphericity Approx. Chi-square 1760.710

df 78

Sig. .000
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The remaining 11 dropouts were those with missing demo-
graphic information.

Among the participants, 47.37% were men and 52.63%
were women. Further, 30.00% of the participants were aged
20–30 years, 37.89% were 30–40 years, and 32.11% were
40 years and over. Notably, 65.26% were employed and
34.74% were unemployed. Finally, 11.05% were high school
graduates or below, 15.26% were college students, 67.90%
had bachelor’s degrees, and 5.79% had postgraduate degrees.

When comparing the final participant group and the
dropout group, the final participant group had a higher per-
centage of women, and the dropout group had a higher per-
centage of men. There were no significant differences
between the other groups.

Changes in smartphone usage time

We compared participants’ average smartphone usage times
at Week 0 (baseline), Week 4, and Week 8. The average
usage times were approximately 2365 min at baseline,
2319 min in Week 4, and 2077 min in Week 8. A paired
t-test was performed to confirm the significance of the
reduction in the average smartphone usage time at baseline
and in Weeks 4 and 8, and Cohen’s d was used to confirm
the effect size of the two groups (Table 3). In addition, the

change in usage time was analyzed and visualized as a
graph (Figure 3).

Table 3 shows that the average reduction in use time
from the baseline to Weeks 4 and 8 was 45.61 and
287.55 min, respectively. At Week 4, the p value was not
statistically significant (0.456) when compared with the
baseline, but at Week 8, there was a statistically significant
change (p= 0.001), suggesting that after using MindsCare,
smartphone usage time was maintained up to Week 4 but
decreased significantly by Week 8. The effect size of the
two groups was calculated to be 0.24, which is close to
0.2, indicating small effect sizes.31

Evaluating system usability

Factor and reliability analyses on questionnaire responses
developed based on three TAM factors (Table 1) confirmed
that the questionnaire was suitable, and MindsCare could be
evaluated using these questionnaires.

Table 4 presents the questionnaire items, mean (standard
deviation) values of the scores, and frequencies of the
responses for each item. Question 5 (behavioral intention),
“If possible, I don’t intend to use this system anymore,” is
an item with a negative meaning; when scored, it was
reverse-coded so that the response direction of this item
was the same as that of other questions and, thereby, the
response direction of all questions was modified to be one-
directional. The proportions of responses were calculated as
follows: Agree (≥4; “agree” or “strongly agree”), Neutral
(= 3; “neutral”), and Disagree (≤2; “strongly disagree” or
“disagree”) (Table 4).

The results of the usability evaluation of the MindsCare
system revealed that the average score was 3.61 on the five-
point Likert scale: the mean score for the average of behav-
ioral intention was 3.40, that for performance expectancy
was 3.64, and that for effort expectancy was 3.80
(Figure 4). Under the effort expectancy factor, 71% of the
respondents agreed that “This system is easy to understand
and simple.” This item had the highest percentage of agree-
ment, and only 5.3% reported any disagreement. The mean
score for this item was 3.85 (standard deviation: 0.85). On
the other hand, Question 5 (behavioral intention)—“If pos-
sible, I don’t intend to use this system anymore.”—received
the highest number of negative responses (24.7% of the

Table 2. Participant characteristics.

Characteristics Participant Dropout

n= 190 n= 141

n % n %

Sex Male 90 47.37 84 59.57

Female 100 52.63 57 40.43

Age 20–29 57 30.00 47 33.33

30–39 72 37.89 56 39.72

40 and over 61 32.11 38 26.95

Employment
status

Employed 124 65.26 91 64.54

Unemployed 66 34.74 50 35.46

Education High school
diploma

21 11.05 14 9.93

Some college
credit, no degree

29 15.26 26 18.44

Bachelor’s degree 129 67.90 93 65.96

Postgraduate 11 5.79 8 5.96

Table 3. Usage reduction results of weeks 4 and 8 compared to
baseline using the paired t-test and Cohen’s d value of the two
groups.

Mean SD T p value Cohen’s d

Week 4 45.61 842.54 .746 0.456 0.24

Week 8 287.55 1143.96 3.465 0.001*

*p < 0.005.
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participants), and the average score was 3.34 (standard
deviation: 1.19) (Table 5).

SEM development

To verify the research model we designed, we developed an
SEM using behavioral intention, performance expectancy,
effort expectancy, and reduced usage time.

Measurement model analysis found the model fit to be
TLI= .979, CFI= .974, RMSEA= .51 confirming that the
model was suitable.40,41 Path coefficient analysis for
hypothesis testing found the relationship between behav-
ioral intention and reduced usage time to be insignificant
(p= 0.252), so this hypothesis was not adopted. When the
significance probability was less than 0.05 and had a signifi-
cant effect, effort expectancy was found to have a positive
effect on performance expectancy (β= 0.604, p < 0.001).
Effort expectancy and performance expectancy had a sig-
nificant positive effect on behavioral intention (β= 0.28
and β= 0.415, respectively; p < 0.005).

Discussion
In this study, we developed and evaluated the application
MindsCare, featuring smartphone usage analysis, self-
management, and monitoring functions to prevent problem-
atic smartphone use. The evidence suggests that the
MindsCare app motivated self-management by improving
usability through various customized intervention and self-
management functions that were not found in earlier smart-
phone use management systems.4,13 The app included an
automatic intervention system (facilitated through weekly
messages), a manual intervention system (made applicable
through the manager), and a system for communication
with clinicians. In terms of technology, images were used
in the message and content related to smartphone use to
improve the app’s readable user interface. Furthermore, we
used advanced technologies such as Cassandra DB, a
NoSQL DB, to collect and store vast amounts of data from
participants’ smartphones and ensure stable operations.

In the previous study that developed and evaluated the
smartphonemanagement system,4 the focus was onmeasuring

Figure 3. Average smartphone usage time graph.
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smartphone addiction, and the limitation was that the study
was not conducted as a result of the intervention method.
Few studies have verified the effect of reducing smartphone
use through digital interventions such as smartphone apps.12

In our study, we confirmed the effect of reducing problematic
use by using the MindsCare app intervention. Wang et al.14

stated that excessive smartphone use can result in problematic
smartphone use. We collected the smartphone usage data of
the participants who used MindsCare for nine weeks and con-
firmed the significant decrease in average smartphone usage
time by period. In this respect, the results indicate that
MindsCare can help alleviate problematic smartphone use.

In addition, we evaluated the usability of MindsCare
using TAM, which is a measure of the usability of

information systems. In the analysis of participants’
responses, the proportion of positive responses to all ques-
tions was higher than that of neutral or negative responses.
Our usability evaluation indicated that participants were
generally satisfied with the MindsCare app and particularly
found the app to be easy to understand. They felt that the
app helped them control smartphone usage. The mean
score of behavioral intention evaluation was slightly
lower than the scores of other items. Health information
technology research indicates that social influence can
affect users’ behavioral intentions.42–44 Some users may
voluntarily use health care apps, whereas others use them
following experts’ recommendations. If we were to
conduct a MindsCare app study with the help of clinicians

Table 4. Contents, mean of the scores, and the frequency of the responses for the questionnaire.

Content Mean
(SD)

Disagree
(%)

Neutral
(%)

Agree
(%)

Behavioral
intention

BI_1 I intend to continue using this system after the
experiment is over.

3.39
(1.06)

17.9 32.1 50

BI_2 I intend to use this system after the experiment is over. 3.31
(1.05)

17.3 40.5 42.1

BI_3 When an opportunity to use this system arises, I will use
it.

3.52
(1.00)

12.6 33.2 54.2

BI_4 I intend to use this system with a smartphone over
dependence management service.

3.45
(0.96)

13.7 34.7 51.6

BI_5 If possible, I don’t intend to use this system anymore. 3.34
(1.19)

49 26.3 24.7

Performance
expectancy

PE_1 This system will help control the usage of smartphones. 3.68
(0.90)

10 26.3 63.7

PE_2 Using this system will be effective in controlling
smartphone usage.

3.65
(0.89)

10 30.0 60

PE_3 By using this system, it seems that unnecessary use of
smartphones can be reduced.

3.60
(0.95)

13.2 30.0 56.9

PE_4 By using this system, it will be easier to control and
manage smartphone usage.

3.63
(0.93)

11.1 31.6 57.4

Effort expectancy EE_1 This system is easy to understand and simple. 3.84
(0.78)

5.3 23.7 71

EE_2 I can use this system skillfully. 3.76
(0.76)

3.2 34.2 62.6

EE_3 I think this system is easy to use. 3.85
(0.85)

4.7 28.4 66.9

EE_4 I think learning (installation, setting, operation) to use
this system is easy.

3.75
(0.83)

5.8 32.1 62.1
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or counseling experts, MindsCare users may exhibit stron-
ger behavioral intentions to self-manage smartphone usage.
Future research studies should use this method to enhance
the behavioral intentions of MindsCare users.

Since the MindsCare app collects usage data when the
smartphone is switched on, we recommended that partici-
pants install the MindsCare app and keep their smartphones

switched on for more than 85% of the day. The dropout rate
for this study was relatively high. Only 56% of the partici-
pants met the criteria of use of the app for 9 weeks. As the
individuals participated voluntarily, it would be unethical to
force them to use MindsCare. In the future, methods such as
collaboration with experts are needed to encourage the use
of the system.

This study focused on reducing the average smartphone
usage time, since excessive use can lead to problematic
smartphone use. SEM analysis confirmed that the
TAM-based usability evaluation items and the reduction
in smartphone usage time were not significant, suggesting
that the reduction in average smartphone usage time may
not be related to the effectiveness of the app. In Week 8,
compared to the baseline, participants’ average smart-
phone usage time decreased significantly, even though it
had not reduced significantly by Week 4. However,
some participants’ usage time had increased. Although
this may be evidence of problematic smartphone use,
there may also be cases where smartphone use is neces-
sary, for example in a work-related situation. In addition,
as online activities such as online classes and SNS use

Figure 4. MindsCare usability scale score graph.

Table 5. Result of SEM analysis.

Paths Estimate S.E. C.R. p

EE→PE 0.604 0.103 7.145 ***

EE→BI 0.28 0.141 3.16 0.002

PE→BI 0.415 0.114 4.742 ***

BI→RU −0.085 0.038 −1.146 0.252

***p < 0.001, χ2= 110.009, df= 74, CFI= .979, TLI= .974, RMSEA= .51.
BI: behavioral intention, PE: performance expectancy, EE: effort expectancy,
RU: reduced usage time.
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increased due to the occurrence of COVID-19, the behav-
ior of using smartphones has changed.45–47 If we conduct
research using MindsCare again, we will see increased
usage of the internet/smartphones. In this situation, the
increase in usage cannot be seen as simply indicating
problematic use. Apps related to education or work do
not cause problematic behavior; however, SNS or games
are likely to cause problematic use. Therefore, in order
to effectively reduce problematic smartphone use, we
need to implement functions to classify apps into prede-
fined categories, develop usage pattern prediction
models by app category, and apply different levels of
control to each category in future research.

According to previous studies, measures related to
problematic use of smartphones and the internet, such as
SABAS, BSMAS, and IGDS-SF9, already exist.48,49 The
use of these scales is likely to be more beneficial in that
they can quickly assess the risk of problematic use. We
did not use a standardized scale for problematic internet/
smartphone use in this study. In future studies, it is neces-
sary to use these scales additionally to more accurately
evaluate the level of problematic smartphone use.

In addition, this study analyzed the development of
MindsCare and the evaluation of all participants.
However, to more accurately understand the effectiveness
of the app, randomized controlled trials will need to be per-
formed. We plan to conduct a randomized controlled study
in the future to analyze the effects of MindsCare based on
the data collected in this study.

Conclusions
By using the MindsCare app developed in this study, we
collected user data and customized interventions based on
an analysis of the collected data. Through the intervention
and subsequent analyses, we confirmed the effect of redu-
cing smartphone use time. Interventions implemented
through the MindsCare app were considered easy to use
and helpful in controlling smartphone usage. Overall, parti-
cipants positively rated their use of this system. This system
can be effectively used to manage problematic smartphone
use. In the future, we hope to ensure healthy smartphone
usage by investigating mental health changes in individuals
by using MindsCare.
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