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Abstract

Background: Emotion dysregulation increases the risk of depression, anxiety, and substance use disorders. Music can help
regulate emotions, and mobile phones provide constant access to it. The Music eScape mobile app teaches young people how to
identify and manage emotions using music.

Objective: This study aimed to examine the effects of using Music eScape on emotion regulation, distress, and well-being at
1, 2, 3, and 6 months. Moderators of outcomes and user ratings of app quality were also examined.

Methods: A randomized controlled trial compared immediate versus 1-month delayed access to Music eScape in 169 young
people (aged 16 to 25 years) with at least mild levels of mental distress (Kessler 10 score>17).

Results: No significant differences between immediate and delayed groups on emotion regulation, distress, or well-being were
found at 1 month. Both groups achieved significant improvements in 5 of the 6 emotion regulation skills, mental distress, and
well-being at 2, 3, and 6 months. Unhealthy music use moderated improvements on 3 emotion regulation skills. Users gave the
app a high mean quality rating (mean 3.8 [SD 0.6]) out of 5.

Conclusions: Music eScape has the potential to provide a highly accessible way of improving young people’s emotion regulation
skills, but further testing is required to determine its efficacy. Targeting unhealthy music use in distressed young people may
improve their emotion regulation skills.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12615000051549;
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=365974

(JMIR Mhealth Uhealth 2019;7(1):e11482) doi: 10.2196/11482
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Introduction

Young People and Emotion Regulation
Mental health and substance use disorders are at their peak and
the leading causes of disability and death worldwide in young
people (aged 15-25 years) [1]. Anxiety, depression, and
substance use disorders are the most common in this age group.
Deficits in emotion regulation or the ability to identify, evaluate,
express, and modify emotions are important risk and maintaining
factors for these disorders [2-5]. Emotion regulation requires
the development and integration of several emotion skills such
as an awareness of one’s emotional states, directing one’s
attention away from the cause of a negative emotion; cognitively
reappraising the cause of the negative emotion; and accepting,
discharging, or suppressing a negative emotional state [6,7].
Young people commonly experience intense emotional states
during puberty and the transition from childhood to adulthood
[8]. At the same time, their capacity to fully regulate emotional
states is still developing [9,10]. Effective emotion regulation
skills may help decrease the intensity and duration of dysphoric
states, whereas ineffective emotion regulation may increase
them [3].

Only a third of young people with mental disorders seek help
[11] and many fail to engage in or complete psychological
treatment. Around 60% of young people with anxiety disorders
respond to cognitive behavioral therapy, with response rates for
unipolar major depression ranging from 48% to 81% over 36
weeks [12-15]. Nevertheless, around 40% of young people with
anxiety and 20% to 25% with depressive disorders do not
respond to treatment [13,15-17], and 47% of responders to
depression treatment relapse within 5 years [18].

Music and Emotion
Novel interventions targeting young people’s emotion regulation
skills could reduce the risk of anxiety or depression disorders
and improve help seeking, treatment engagement, and outcomes
among those with these disorders. Music listening is one of the
favorite leisure activities of young people [19] and one of their
most commonly used emotion regulation strategies [20-27],
being recently ranked the top stress management strategy in
young Australians [28].

Music is commonly used by young people and others to induce,
enhance, maintain, or manage moods [29-31]. The impact of
music on mood varies according to the goal of the user [32],
their pre-existing mood [33], and the type of emotion regulation
strategy being used [34]. For example, a correlational study
found substantial proportions of adolescents reported
improvements in mood when listening to music; these effects
were most pronounced when they were happy or bored, rather
than angry or sad [33]. Positive effects of music on negative
moods appeared constrained by some adolescents preferring
angry rather than happy music when in a negative mood [33].
A Web-based experiment found listening to self-selected sad
music increased depressive moods and listening to happy music
reduced them [34]. However, a partial replication of that study
found both participant- and experimenter-selected sad music
reduced a depressive mood if a negative mood was induced (via
a video clip) before music listening [35]. Finally, music use

among people who use cognitive reappraisal as an emotion
regulation strategy has been found to enhance well-being,
whereas the use of expressive suppression reduced well-being
[36]. In summary, music appears to have potential to be used
as an effective emotion regulation strategy for improving mood
and well-being, although the relationship is complex and
controlled studies of adequate power are needed [37].

Programs Using Music to Target Emotion
The relationship between music and emotions has been
harnessed in programs aimed at teaching emotion regulation
skills to individuals with mental health problems in clinical and
community settings, including eating disorders [38], anxiety
disorders [39], substance misuse [40], and schizophrenia [41].
One example is the Tuned In group program, which uses
hypothetical scenarios and participant-selected music to evoke
emotions in sessions to increase emotional awareness and
emotion regulation skills. This program demonstrated significant
improvements in emotional awareness and regulation post
treatment among 41 at-risk adolescents attending an education
re-engagement program and 216 adolescents attending an
independent mainstream secondary school [42]. A 4-session
version of the program among dysphoric first-year university
students (n=51; aged 18-25 years) found greater emotional
awareness and regulation post treatment compared with a
4-week waitlist control group [43]. These findings provide
preliminary evidence that music programs such as Tuned In
result in positive emotion regulation outcomes.

Media has the potential to enhance the emotion regulation skills
and mood of young people in their everyday lives. For instance,
a survey study of 229 people found that mood-specific media
use might be captured by 3 factors: turning to media in a positive
mood, in a negative mood, or in a bored mood [10]. Various
forms of difficulty regulating emotion (eg, feeling out of control
when upset) predicted media use in negative or bored moods
only. More specific analyses show that music use in negative
moods is predicted by both positive indices (eg, reflection
tendencies) and negative indices of emotion regulation (eg,
rumination tendencies), whereas television use in negative
moods is only predicted by negative indices of emotion
regulation [10]. A systemic review of 23 studies on the use of
video games for emotion regulation reported that frequent (but
not excessive) video game play, including serious games, may
enhance emotion regulation, but commercial gaming offered
more opportunities for emotion regulation improvement than
limited-time (bespoke) games [44].

Music also has the potential to enhance the emotion regulation
skills and mood of young people in their everyday lives. Mobile
phones that contain digital music players, personal music
libraries, and access to digital radio provide a platform for
achieving this. Targeted music apps, therefore, provide an
anonymous and highly accessible way of providing young
people with the skills to identify, express, and manage emotions
in their natural environment [19,45,46]. A recent meta-analysis
of 21 studies of electronic health (eHealth) interventions for
youth concluded that such apps could result in population-level
benefits, even with small effects (d=0.13; 95% CI 0.02-0.25)
[47].
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A growing number of mobile phone apps targeting emotions
through music are becoming available. Several approaches are
used, including streaming mood-related playlists, providing
mood-tagging options for users’ own libraries, and playing
sounds and soundscapes to promote relaxation [31]. However,
it is unclear how the music mood ratings contained in these are
derived, and the majority are not specifically designed to help
young people regulate emotions.

Objectives
This study aimed to evaluate a new app called Music eScape,
developed to assist young people with identifying, expressing,
and managing emotions using music from their own music
library. This study reports the 1-month efficacy and 2-, 3-, and
6-month outcomes of the Music eScape app in a sample of young
people with at least mild mental distress. Potential moderators
of app outcomes, including the amount of music use and healthy
or unhealthy music use, were examined. In addition, user ratings
of the app’s quality were obtained after a month of its use.

Methods

Music eScape App
The Music eScape app was co-designed by young people and
a multidisciplinary research team using a series of participatory
design workshops [48]. App design was informed by the
dynamic information-motivation-behavioral skills health
behavior model [49,50], and agile development processes were
used. The Music eScape app analyzes each song in the users’
music library according to its level of valence (pleasant to
unpleasant) and arousal (very low to very high) using The Echo
Nest music data program [51]. The songs are then located in a
two-dimensional space consistent with Russell’s circumplex

model of emotion [52], labeled around the borders with 8
emotions (see Figure 1, left screenshot): aggressive, excited,
happy, chilled, peaceful, bored, depressed, and stressed. Once
the music scanning is complete, the user is presented with a
mood map of their music (the eScape) to help them identify the
prevalent moods of their library (see Figure 1, middle
screenshot). Before creating a playlist, the app prompts users
to reflect on their current and desired mood and then encourages
them to plot a mood journey the playlist will support them to
create (see Figure 1, right screenshot). This journey comprises
a unique trajectory using their own music (eg, starting in the
bored segment and ending in the happy one; see Figure 1, right
screenshot). Users can save and label their musical mood
journeys (eg, Chill out) and can also specify the duration of
their playlist, from 15 min to 60 min. They can also select preset
mood journeys. After completing their mood journey, users are
asked to reflect on their current mood and rate the effectiveness
of the playlist they just experienced.

Participants and Recruitment
Participants were Australian residents aged 16 to 25 years, who
reported at least mild distress in the past month on the Kessler
10 Psychological Distress scale (K10>17) and had an iPhone.
Recruitment was via student emails and posters in 2 large
universities and snowballing techniques. The advertisements
invited young people (aged 16-25 years) who owned an iPhone
and felt stressed to participate in a study testing a new mood
management app. They did not include any mention about music
in an attempt to avoid recruiting a selective sample of
participants with a high affinity to music. The purpose of the
study was also concealed during the consent process, such that
participants were not aware of the fact that the mood
management app used music until they received access to it.

Figure 1. Music eScape app: (left) home screen; (middle) music mood map; and (right) mood journey instructions.
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Measures

Emotion Regulation
The 18-item short-form of the Difficulties in Emotion
Regulation Scale (DERS-SF) [53] was used to assesses emotion
dysregulation on a scale from 1 (almost never) to 5 (almost
always). The DERS-SF has excellent reliability and validity
and a similar factor structure to the original 36-item scale in
adolescents and adults [54]. There are 6 subscales: lack of
emotional awareness (alpha=.80), lack of emotional clarity
(alpha=.83), difficulties engaging in goal-directed behaviors
(alpha=.88), impulse control difficulties (alpha=.91),
nonacceptance of emotional responses (alpha=.85), and limited
access to emotion regulation strategies (alpha=.85). Participants
were also asked to rate their perceived level of success with
using music as an emotion regulation strategy on a Likert scale
(1=not at all successful to 9=extremely successful; item derived
from Thayer et al’s study) [55].

Mental Distress and Well-Being
The K10 scale [56] assessed the frequency of psychological
distress in the past month, using items rated from 1 (none of
the time) to 5 (all of the time). The K10 is a widely used
screening tool developed using item response theory to
determine the probable presence or absence of a diagnosable
anxiety or depressive disorder. Normative data indicate that a
cut-off of ≥17 is indicative of at least mild mental distress and
is at the seventy-fifth percentile among Australian youth (aged
16-24 years) [57]. Internal consistency was high in this study
sample (alpha=.87).

Mental well-being was measured with the Mental Health
Continuum-Short Form (MHC-SF) [58,59]. This 14-item scale
measures how frequently respondents experienced emotional,
psychological, and social well-being in the past month on a
6-point response scale (1=never to 6=every day). The MHC-SF
has high levels of reliability and discriminant, convergent, and
cross-cultural validity. Internal consistency was .94.

Music Measures
A total of 10 items designed specifically for this study explored
the level of music education and involvement of participants.
Example items include the following: “Do you currently play
a musical instrument and/or sing in a group or choir?” (yes or
no) and “Do you attend concerts or live music on a regular basis
(ie, at least once a month)?” (yes or no).

The Healthy-Unhealthy Music Scale [60] assesses healthy (5
items) and unhealthy (8 items) uses of music, with items rated
from 1 (never) to 5 (always). Healthy and unhealthy music use
refers to protective (eg, “Music gives me the energy to get
going”) versus risky (eg, “When I listen to music I get stuck in
bad memories”) forms of music engagement [60]. The healthy
subscale has demonstrated concurrent validity with well-being,
happiness, and school satisfaction, and its unhealthy subscale
is associated with depression, rumination, and stress. Internal
consistency in this sample was healthy: alpha=.76 and unhealthy:
alpha=.85. A median split was calculated for each of these
variables to identify participants scoring either low or high on
healthy and low or high on unhealthy music use.

App Use and Quality
Backend data on the date, time, frequency, and length of app
use were collected. App engagement was defined as the total
number of playlists created per participant. App quality was
assessed by the Mobile App Rating Scale-User version
(uMARS) [61]. This 20-item scale assesses perceived objective
app quality on 4 subscales (engagement, functionality,
aesthetics, and information) rated on a 5-point scale (1=very
poor and 5=excellent). Mean subscale scores and a mean
objective quality score were derived. Subjective app quality
was assessed using 4 questions: “Would you recommend the
app?” (1, not to anyone; to 5, everyone); “How many times
would you use it?” (1, 0 times; to 5, >50 times); “Would you
pay for this app?” (1, no; 2, maybe; and 3, yes); and overall
star-rating (1 to 5 stars).

Procedure
Ethical approval was granted by the relevant university human
research ethics committees and the trial was registered with the
Australian New Zealand Clinical Trials Registry
(ACTRN12615000051549). Informed consent was obtained
online before participants completed the baseline online survey.
Those meeting study inclusion criteria were automatically
identified and randomized via a computerized trial management
system to the immediate- or delayed-access groups, with
stratification by age group (aged 16-20 years and 21-25 years)
and gender.

Those assigned to the immediate-access group were emailed a
link to the app. This required users to first download the
TestFlight app, a beta app distribution platform, which enabled
download of the Music eScape app before its release in the
Apple App Store. Short message service (SMS) text message
reminders to access the app were sent at 7-day intervals in the
first month.

To minimize attrition, the delayed-access group received 2 SMS
text messages during the 1 month wait for access to the app.
All baseline and follow-up surveys were completed online.
Participants were automatically sent email links to each survey
3 days before, on the day of, and at 3 and 7 days after a follow
up was due. Reminder SMS text messages were sent to those
who had not completed a follow-up, 8 and 10 days after they
were due. Participants were reimbursed Aus $20 for completing
each survey.

Statistical Analyses
The immediate- and delayed-access groups were compared on
baseline demographic, mental distress and well-being, emotion
regulation, and music variables using logistic regressions, with
treatment group allocation as the outcome variable. Data
screening indicated all outcomes (ie, emotion regulation, mental
distress, and well-being) had acceptable skew and kurtosis.
Linear mixed models in SPSS version 25 (IBM Corp, Armonk,
NY, USA) were used to conduct intent-to-treat analyses, without
prediction of missing data, on the primary outcome variable of
difficulties in emotion regulation and secondary outcomes of
mental distress and well-being. For all outcomes, time and group
main effects and time by group interaction from baseline to 1
month were conducted, followed by analyses examining the
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impact of the app over time from baseline to the 2-, 3-, and
6-month follow-ups. Gender, baseline duration of music use
(hours per week of music listening, with median split into high
vs low), and use of music (healthy or unhealthy) were included
as control variables and potential moderators of outcomes
because of the potential impact of these variables on mood,
music, and app use [60]. Two analyses entering app access (yes
or no) and app use as additional control variables were also
conducted to determine if this varied results. An autoregressive
covariance structure (Toeplitz) was specified to account for
correlated outcome variables assessed at close time points.
Significant effects were probed using pairwise comparisons,
and Cohen d effect sizes were calculated using SDs pooled
across groups and times.

Results

Recruitment and Sample Characteristics
Figure 2 displays the consort diagram. A total of 209 young
people responded to recruitment advertisements and completed

the online survey. Of those, 80.9% (169/209) met full study
inclusion criteria and were allocated to immediate (n=85) or
delayed (n=84) app access. Follow-up rates were high (93.5%
at 1 month, 87.6% at 2 months, 88.2% at 3 months, and 84.0%
at 6 months). There was no significant difference in key
demographic factors (eg, age, gender, work status, and
education) between those who completed all follow-up surveys
and those who missed 1 or more postbaseline assessments.

Demographic characteristics of the sample are displayed in
Table 1, and descriptive statistics for the primary and secondary
outcome variables are provided in Table 2. There were no
significant differences between immediate and delayed groups
on any baseline demographic, music, or primary or secondary
outcome variables.

Figure 2. Consort diagram.
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Table 1. Demographic and baseline music characteristics.

P valueDelayed (N=84)Immediate (N=85)Total (N=169)Characteristics

Demographics

.919.9 (2.4)20.0 (2.6)19.9 (2.5)Age, mean (SD) 

.8267 (79.8)67 (78.8)134 (79.3)Gender (females), n (%) 

.4471 (84.5)68 (80.0)139 (82.2)English language fluency, n (%) 

.991 (1.2)1 (1.2)2 (1.2)Aboriginal or Torres Strait Islander, n (%) 

.29Education, n (%)

 23 (27.4)17 (19.0)40 (23.7)Degree, postgraduate study 

 12 (14.3)13 (15.3)25 (14.8)Certificate or diploma 

 49 (58.4)55 (64.7)104 (61.6)High school 

.39Work status, n (%)

 10 (11.9)6 (7.1)16 (9.5)Full-time 

 15 (17.9)28 (32.9)43 (25.4)Part-time or casual 

 6 (7.1)4 (4.7)10 (5.9)Unemployed or disability allowance 

 1 (1.2)0 (0.0)1 (0.6)Home duties 

 1 (1.2)1 (1.2)2 (1.2)Volunteer work 

 51 (60.7)46 (54.1)97 (57.4)Full-time or part-time student 

.06Relationship status, n (%)

 1 (1.2)2 (1.8)3 (1.8)Married 

 35 (41.7)50 (40.6)85 (50.3)In a relationship 

 48 (57.1)33 (38.8)81 (47.9)Single 

.4421 (25.0)17 (20.0)38 (22.5)Current psychological treatment, n (%)

.9479 (94.0)76 (89.4)155 (91.7)Use smartphone daily, n (%)

Music, n (%)

.6682 (97.6)82 (96.5)164 (97.0)Accessed music online in past month 

Play musical instrument or sing in choir 

.968 (81.0)71 (83.5)139 (82.2)Past  

.6623 (27.4)24 (28.2)47 (27.8)Current  

.7825 (29.8)27 (31.8)52 (30.8)Compose music 

.221 (25.0)29 (34.1)50 (29.6)Attend concerts or live music at least
monthly

 

Music listening each week, mean (SD)

.312.5 (1.9)2.8 (2.7)2.6 (2.3)Average number of hours per day 

.66.1 (1.5)6.3 (1.6)6.2 (1.6)Average number of days 

.3948 (57.1)43 (51.2)98 (46.9)Median split (days×hours)—High 

HUMSa 

.2353 (63.1)61 (71.8)128 (61.2)High healthy music use  

.1949 (58.3)41 (48.2)97 (46.4)High unhealthy music use  

.6673 (86.9)75 (88.2)167 (87.9)At least moderate success at listening to music
to change mood, n (%)

aHUMS: Healthy Unhealthy Music scale.
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Table 2. Means and SDs for all primary and secondary outcome variables.

6 month, mean (SD)3 month, mean (SD)2 month, mean (SD)1 month, mean (SD)Baseline, mean (SD)GroupMeasure

7.75 (2.73)8.07 (2.74)8.10 (2.68)8.01 (2.67)7.82 (2.66)ImmediateDERSa aware

7.49 (2.73)7.77 (2.79)8.05 (2.66)8.03 (2.65)7.49 (2.21)Delayed

7.62 (2.72)7.92 (2.76)8.07 (2.66)8.02 (2.65)7.66 (2.45)Total

6.49 (2.68)6.80 (2.50)6.86 (2.39)6.88 (2.40)7.51 (2.68)ImmediateClarity

7.20 (2.61)6.51 (2.43)7.23 (2.64)6.98 (2.62)7.95 (2.64)Delayed

6.84 (2.66)6.65 (2.47)7.05 (2.52)6.93 (2.51)7.73 (2.66)Total

8.99 (3.05)8.69 (3.23)8.84 (3.05)9.65 (2.74)10.62 (2.99)ImmediateGoals

9.21 (2.67)9.49 (3.06)9.58 (2.87)10.03 (3.06)11.17 (2.96)Delayed

9.10 (2.86)9.09 (3.16)9.21 (2.97)9.84 (2.91)10.89 (2.98)Total

5.72 (2.41)5.53 (2.48)5.81 (2.60)6.11 (2.69)6.69 (3.07)ImmediateImpulse

6.10 (2.51)6.03 (2.82)6.01 (2.68)6.36 (2.80)7.13 (3.38)Delayed

5.91 (2.46)5.78 (2.66)5.91 (2.64)6.24 (2.74)6.91 (3.23)Total

7.18 (3.017.05 (2.74)7.11 (2.48)7.32 (2.83)8.24 (3.19)ImmediateNonacceptance

7.60 (3.08)7.56 (3.01)7.66 (3.33)7.36 (2.83)8.35 (3.24)Delayed

7.39 (3.04)7.31 (2.88)7.39 (2.94)7.34 (2.82)8.29 (3.21)Total

6.64 (2.71)6.36 (2.71)6.33 (2.63)7.06 (2.84)7.47 (3.28)ImmediateStrategies

6.33 (2.67)6.75 (3.18)6.89 (2.77)7.00 (2.89)7.89 (3.40)Delayed

6.49 (2.69)6.55 (2.95)7.92 (2.71)7.03 (2.86)7.68 (3.34)Total

22.68 (7.97)22.83 (7.55)22.51 (6.92)23.00 (6.47)27.52 (6.91)ImmediateKessler 10

22.46 (7.55)21.96 (6.93)22.41 (6.50)24.19 (6.94)28.33 (6.59)Delayed

22.57 (7.74)22.39 (7.24)22.36 (6.69)23.60 (6.72)27.92 (6.74)Total

59.88 (13.87)57.61 (14.80)55.25 (13.81)55.85 (12.76)52.53 (12.72)ImmediateMHC-SFb

54.14 (14.62)54.97 (15.32)53.08 (15.02)52.34 (14.89)50.64 (14.88)Delayed

57.05 (14.49)56.29 (15.07)54.16 (14.42)54.07 (13.94)51.59 (13.82)Total

aDERS: Difficulties in Emotion Regulation scale.
bMHC-SF: Mental Health Continuum-Short Form.

App Use and Quality
Backend data indicated that 12 participants did not download
the app, a further 34 downloaded but never used the app, 31
downloaded it but experienced technical flaws, and 7 were
allocated to the immediate condition but did not download the
app until a month after allocation (included in this group for
intent-to-treat purposes). Of those who downloaded the app,
the total number of generated playlists ranged from 0 to 71,
(median=2). No playlists were generated by 41%, and only 7.5%
of the sample generated more than 15 playlists. The number of
generated playlists did not vary significantly between
immediate- and delayed-access groups or by gender. The
duration of app music use variable was considered unreliable
as it was not possible to gauge the extent to which participants
were listening to the music (vs leaving the app open with music
playing).

On the uMARS, the app had a high level of objective app quality
(meanoverall= 3.8 [SD 0.50]), with good engagement (mean 3.67
[SD 0.61]), aesthetics (mean 4.10 [SD 0.63]), and information

(mean 4.05 [SD 0.61]), and acceptable functionality (mean 3.47
[SD 0.66]). Participants reported they would use the app between
10 and 50 times (mean 4.09 [SD 1.04]), and although they were
unlikely to pay for the app (mean 2.43 [SD 1.23]), they gave it
a 3.6 out of 5-star rating (SD 0.65).

Emotion Regulation Outcomes
The linear mixed model revealed no time by group interaction
for any of the 6 difficulties in emotion regulation subscales of
the DERS (see Table 3). Time effects were found on 5 of the 6
DERS subscales (clarity, goals, nonacceptance, strategies, and
impulse) when comparing baseline both with the 1-month
follow-up and with the 2-, 3-, and 6-month follow-ups (see
Table 3). These effects did not vary when controlling for
whether participants used the app (yes or no) or the level of app
use.

To better understand these changes over time, moderating effects
of gender, duration of music use, and healthy or unhealthy music
use were assessed across all time points. For difficulties
engaging in goal-directed behavior when distressed
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(DERS-Goal) and nonacceptance of emotional responses
(DERS-nonacceptance), no significant moderating effects were
found for gender (F4,328=2.12; P=.07; F4,351=1.16; P=.33),
duration of music use (F4,361=1.00; P=.40; F4,366=0.32; P=.87),
unhealthy use of music (F4,369=0.53; P=.72; F4,373=1.98; P=.09),
or healthy use of music (F4,363=1.63; P=.17; F4,355=0.20; P=.94).
When exploring the time main effects, difficulties engaging in
goal-directed behavior decreased from baseline to 1 month

(meandifference=−1.04, 95% CI −1.44 to −0.65; t383=5.24; P<.001;
d=0.36) and from 1 to 2 months (meandifference=−0.59, 95% CI
−1.03 to −0.14; t383=2.59; P=.01; d=0.22), before maintaining
stability at 3 and 6 months (P=.72; P=.80; see Figure 3).
Nonacceptance of emotional responses decreased from baseline
to 1 month (meandifference=−0.59, 95% CI −1.41 to −0.55;
t376=4.49; P<.001; d=0.32) and maintained stability thereafter
(P=.46; P=.81; P=.82).
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Table 3. Emotion regulation, mental distress, and well-being outcomes.

P value F test (df)Main effects ComparisonMeasure

.063.62 (1,157)TimeBaseline vs 1 monthDERSa awareness

.420.66 (1,157)Time×group  

.221.52 (3,252)TimeBaseline vs 2, 3, and 6 months 

.910.18 (3,252)Time×group  

<.00119.70 (1,158)TimeBaseline vs 1 monthClarity

.251.34 (1,158)Time×group  

<.00111.66 (3,300)TimeBaseline vs 2, 3, and 6 months 

.171.67 (3,300)Time×group  

<.00125.73 (1,157)TimeBaseline vs 1 monthGoals

.50.46 (1,157)Time×group  

<.00131.76 (3,325)TimeBaseline vs 2, 3, and 6 months 

.311.21 (3,325)Time×group  

.0029.90 (1,154)TimeBaseline vs 1 monthImpulse

.390.73 (1,154)Time×group  

<.00110.56 (3,307)TimeBaseline vs 2, 3, and 6 months 

.890.20 (3,307)Time×group  

<.00119.99 (1,156)TimeBaseline vs 1 monthNonacceptance

.960.00 (1,156)Time×group  

<.0018.18 (3,366)TimeBaseline vs 2, 3, and 6 months 

.570.67 (3,366)Time×group  

<.00111.50 (1,155)TimeBaseline vs 1 monthStrategies

.181.85 (1,155)Time×group  

<.00112.53 (3,297)TimeBaseline vs 2, 3, and 6 months 

.131.92 (3,297)Time×group  

<.00174.77 (1,159)TimeBaseline vs 1 monthK10b

.90.02 (1,159)Time×group  

<.00148.11 (3,248)TimeBaseline vs 2, 3, and 6 months 

.510.77 (3,248)Time×group  

.0029.60 (3,155)TimeBaseline vs 1 monthMHC-SFc

.40.70 (1,155)Time×group  

<.00112.75 (3,260)TimeBaseline vs 2, 3, and 6 months 

.241.43 (3,260)Time×group  

aDERS: Difficulties in Emotion Regulation Scale.
bK10: Kessler 10.
cMHC-SF: Mental Health Continuum-Short Form.
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Figure 3. Adjusted mean emotion regulation (difficulties in emotional regulation scale) scores and unhealthy use of music.

Moderating effects were found for unhealthy use of music, for
lack of emotional clarity (F4,394=2.43; P=.05; Figure 3), impulse
control difficulties (F4,316=3.18; P=.01; Figure 3), and limited
access to emotion regulation strategies (F4,443=2.78; P=.03;
Figure 3), but not for healthy use of music (F4,387=2.06; P=.09;

F4,310=2.36; P=.05; F4,444=0.35; P=.84). No moderating effects
were found for gender (F4,158=0.02; P=.98; F4,295=1.89; P=.11;
F4,425=1.51; P=.20) or duration of music use (F4,387=1.86; P=.12;
F4,315=0.41; P=.80; F4,441=0.52; P=.72).
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Post hoc pairwise comparisons with a Bonferroni adjusted P
value <.01 revealed an adjusted mean decrease in difficulties
with emotional clarity from baseline to 1 month follow-up for
those who reported high use of unhealthy music
(meandifference=−1.29, 95% CI −1.83 to −0.75; t387=4.72; P<.001;
d=0.43) but not low (meandifference=−0.40, 95% CI −0.98 to 0.18;
t387=1.35; P=.18; d=0.16; Figure 3). Similar results were found
for impulse control difficulties (high unhealthy music:
meandifference=−1.34, 95% CI −1.94 to −0.75; t310=4.45; P<.001;
d=0.34 and low unhealthy music: meandifference=−0.09, 95% CI
−0.81 to 0.63; t310=0.23; P=.81; d=0.07; Figure 3) and for
limited access to emotion regulation strategies (high unhealthy
music: meandifference=−1.23, 95% CI −1.84 to −0.63; t443=4.01;
P<.001; d=0.35 and low unhealthy music: meandifference=0.20,
95% CI −0.52 to 0.91; t443=0.54; P=.59; d=0.03; Figure 3). For
all 3 emotion regulation variables, reductions were stable at all
subsequent time points (Figure 3).

Mental Distress and Well-Being Outcomes
The linear mixed model revealed time main effects but no time
by group interaction for mental distress (K10) or well-being
(MHC-SF; Table 3). These effects did not vary when controlling
for app access (yes or no) or use.

To better understand these changes over time, moderating effects
of gender, duration of music use, and unhealthy or healthy music
use were assessed across all time points. For mental distress,
moderating effects were found for gender (F4,254=3.09; P=.02)
but not for duration of music use (F4,272=0.74; P=.57) or for
healthy (F4,266=1.70; P=.15) or unhealthy (F4,272=0.77; P=.55)
use of music. Post hoc pairwise comparisons, with a Bonferroni
adjusted P value of .003, revealed an adjusted mean decrease
in mental distress from baseline to 1 month for females
(meandifference=−4.50, 95% CI −5.66 to −3.34; t272=7.68; P<.001;
d=0.37) but not for males (meandifference=−0.12, 95% CI −2.07
to 2.31; t272=0.11; P=.92; d=0.71).

For well-being, no significant moderating effects were found
for gender (F4,283=1.55; P=.19), duration of music use
(F4,308=2.41; P=.05), unhealthy use of music (F4,310=0.13;
P=.97), or healthy use of music (F4,301=0.42; P=.79). When
exploring the time main effects, there was no change in
well-being scores when comparing baseline with 1-month
(P=.10) or 2-month assessments (P=.40). However, there was
a significant increase in well-being from baseline to 3 months
(meandifference=3.09, 95% CI 0.88-5.29; t278=2.76; P=.006;
d=0.33), which was then maintained at the 6 months (3 vs 6
month: P=.58).

Discussion

Principal Findings
This study examined the 1-month efficacy and 2-, 3-, and
6-month outcomes of the Music eScape app in 169 young people
with at least mild levels of mental distress. The trial found no
differential improvements from app access at 1 month in
emotion regulation, mental distress, or well-being. Nevertheless,

improvements on 5 out of the 6 emotion regulation strategies,
mental distress, and well-being were evident in both groups
over the 6-month trial.

The lack of significant differences between the immediate versus
1-month delayed-access groups indicates that the Music eScape
app was ineffective in achieving change in emotion regulation,
mental distress, or well-being, beyond the impact of research
assessments alone. Gender, duration of music use, unhealthy
and healthy music use, and app use did not impact these results.
Although the use of a 1-month delayed-access control may have
limited our ability to find effects, waitlist control conditions are
commonly used in mobile health (mHealth) research. For
example, 2 recent meta-analyses of smartphone mental health
apps reporting 8 out of 18 studies on depression and 4 out of 9
studies on anxiety used waitlist controls [62,63]. The duration
of the delay ranged from 4 to 16 weeks, depending on the length
of the mHealth intervention [62,63]. Although the meta-analyses
found mHealth apps had small to moderate effects on both
depression and anxiety outcomes, 2 out of the 3 included studies
that used a 1-month waitlist control found no effects [57,58].
Thus, the 1-month delay used in this trial might have been
insufficient for participants to receive an adequate dose of the
Music eScape app. Baseline data also indicated that participants
had high levels of music use (2.6 hours per day) and emotional
awareness (DERS subscale), and 88% participants reported at
least moderate levels of success using music to change their
mood, suggesting a ceiling effect may have been present on
these variables. Nevertheless, improvements in emotion
regulation were found on the 5 DERS subscales across the whole
sample, suggesting that this study had the ability to detect a
change in emotion regulation across time.

Both groups had access to the Music eScape app after the first
month. Although improvements in mental distress, well-being,
and emotion regulation were found over the 6 months, it is not
possible to attribute these results to the app. These improvements
may have been because of regression to the mean or assessment
effects, particularly given that the 5 assessments were completed
over a 6-month period. The amount of app use did not affect
any outcomes.

To better understand the changes in emotion regulation
strategies, over time, moderating effects of gender, duration of
music use, and healthy or unhealthy music use were explored.
Results indicated that improvements in emotional clarity,
impulse control, and limited access to emotion regulation
strategies were only found in distressed young people who
engaged in high levels of unhealthy music use at baseline. This
finding highlights the potential importance of targeting
unhealthy music use to improve the emotion regulation skills
of distressed young people. Currently, the app allows users to
maintain or intensify their current mood by choosing
mood-congruent music. The moderation of outcomes by the
degree of unhealthy use of music suggests that some may have
used the app to stay in a negative mood, consistent with
observations in previous research [30-32]. According to
meta-emotion theories, some people are drawn toward emotional
experiences, whereas others are motivated to avoid and control
emotional experiences. Bartsch et al [44] draw links between
these individual meta-emotional tendencies and selective of
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media use such as watching melodramatic or horror movies
(which some people enjoy, whereas others prefer to avoid).
Similarly, some people enjoy listening to sad and angry music
[64], and there is some evidence that this music-induced
emotional exposure is related to better emotional processing
and well-being [65-67]. Other research suggests that immersion
in sad and angry music might be unhealthy for some young
people who are prone to depression or other mental health
problems [37]. Further research is required to determine whether
the Music eScape app can improve emotion regulation skills
through reductions in unhealthy music use, particularly if
coaching is provided on its use for that purpose. Prospective
research is also required to determine whether unhealthy music
use is a correlate or risk factor for depression in young people
and whether it moderates emotion regulation skills in young
people without depression.

No moderators of well-being outcomes across the 6 months
were found, and only female gender, but not the amount or type
(healthy or unhealthy) of music use, moderated improvements
in mental distress. The reduction in distress for female but not
male participants may be partly because of increased power in
detecting changes for females, given that 79% of the sample
was female. However, no gender differences in app use were
found, and gender has not been found to moderate depression
or anxiety outcomes in systematic reviews of psychological
treatment trials [68,69]. Further research is required to determine
if gender moderates eHealth treatment outcomes.

On average, young people gave Music eScape a 4 out of 5 rating
for overall objective app quality and for information and
aesthetics scales and 3 out of 5 for engagement and functionality.
These uMARS scores were higher than recent MARS expert
ratings on 50 other eHealth apps [61]. Young people reported
they would use the app 10 to 50 times and generated a median
of 2 playlists, which is sufficient for users to learn how to
identify and manage their mood using music. However, 7.1%
(12/169) participants did not download the app, 20.1% (34/169)
participants downloaded but did not use the app, and a further
18.3% (31/169) participants experienced technical difficulties
using the app. Although the level of uptake or usage of music
intervention apps is unknown, 2018 Localytics data on 37,000
apps indicate 21% apps are used only once, with use of 62% of
apps discontinued before the eleventh use [70]. In comparison,
the current data suggest a high level of maintained use.

Strengths and Limitations
A large community sample of 169 young people with at least
mild distress (K10 scores of >17) participated in this trial.
However, the volunteer sampling method used to recruit
participants limits the generalizability of results. Despite efforts

to avoid participants with an affinity for music during
recruitment, the sample used music for substantial average
durations at baseline (2+ hours per 6 days a week). Many also
used music for emotion regulation strategy, which may have
created ceiling effects on key outcome variables. We were also
only able to use the number of app playlists generated as an
indicator of app use rather than the duration of app music use.

Strengths of this study include its high participation (80%), app
uptake (91.5%), and retention rates in research follow-ups
(87%-96%) and the inclusion of a range of potential control
variables and moderators of outcomes. However, there might
have been other unmeasured moderators that future research
may identify. Assessment reactivity could be reduced by
minimizing the length of research assessments and masking
participants from the research hypotheses (eg, comparing music
apps with other health apps that collect information on emotions)
and assessment process (eg, including questions on emotions
as part of a general health survey).

The music available through the current version of Music eScape
is limited to the users’ own music library. However, 97% of the
sample reported accessing music online in the past week. Future
versions of the app, which interface with music streaming
services that give users access to a much wider repertoire, may
enhance its effects by giving users a choice of preferred music
for each mood journey step or ensuring that different (or more
current) music is offered each time they use the app.

Further testing is required to demonstrate whether the app has
effects on emotion regulation, mental health, and well-being
over a longer delayed-access period, and if so, whether it has
superior effects compared with placebo control apps or other
emotion regulation apps or interventions. Additional benefits
from adding the app to other interventions for emotion regulation
in young people could also be tested.

Conclusions
Mobile app use is increasingly prevalent worldwide, particularly
among young people who are also the biggest consumers of
music. The Music eScape app is freely available to young
people, parents, and practitioners via the Google Play store.
Unfortunately, since this study has completed, iOS updates have
led to the app being currently unavailable via the Apple App
Store. Although further testing is required to demonstrate
efficacy, the results of this study highlight the potential of music
intervention apps such as Music eScape to deliver engaging and
highly accessible emotion regulation skills training to young
people in real time in their natural environment, which in
principle could result in population-wide benefits in mental
distress and well-being.

Acknowledgments
The authors acknowledge Jessica Lewis for her assistance with data collection. Professor Leanne Hides was supported by an
Australian Research Council Future Fellowship (FT120100780; 2012-2016) and is currently supported by a National Health and
Medical Research Centre Senior Research Fellowship (APP1119098; 2017-2021). The Young and Well Cooperative Research
Centre (Young and Well CRC; 2011-2016) funded this project. The Young and Well CRC was an Australian-based international
research center established under the Australian Government’s Cooperative Research Centres Program. These funders had no
role in the study design; collection, analysis, or interpretation of data; writing the manuscript; and the decision to submit the
manuscript for publication.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e11482 | p. 12https://mhealth.jmir.org/2019/1/e11482/
(page number not for citation purposes)

Hides et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

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


Conflicts of Interest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH checklist (V 1.6.1).

[PDF File (Adobe PDF File), 2MB-Multimedia Appendix 1]

References

1. Institute for Health Metrics and Evaluation. Institute for Health Metrics and Evaluation. Global Burden of Disease Compare
Data Visualization URL: http://www.healthdata.org/data-visualization/gbd-compare [accessed 2018-09-19] [WebCite
Cache ID 72XPBEdR0]

2. Aldao A, Nolen-Hoeksema S, Schweizer S. Emotion-regulation strategies across psychopathology: a meta-analytic review.
Clin Psychol Rev 2010 Mar;30(2):217-237. [doi: 10.1016/j.cpr.2009.11.004] [Medline: 20015584]

3. Berking M, Wupperman P. Emotion regulation and mental health: recent findings, current challenges, and future directions.
Curr Opin Psychiatry 2012 Mar;25(2):128-134. [doi: 10.1097/YCO.0b013e3283503669] [Medline: 22262030]

4. Mennin DS, McLaughlin KA, Flanagan TJ. Emotion regulation deficits in generalized anxiety disorder, social anxiety
disorder, and their co-occurrence. J Anxiety Disord 2009 Oct;23(7):866-871 [FREE Full text] [doi:
10.1016/j.janxdis.2009.04.006] [Medline: 19464142]

5. Dingle GA, Neves DD, Alhadad SS, Hides L. Individual and interpersonal emotion regulation among adults with substance
use disorders and matched controls. Br J Clin Psychol 2018 Jun;57(2):186-202. [doi: 10.1111/bjc.12168] [Medline: 29277906]

6. Gross JJ. Emotion regulation: affective, cognitive, and social consequences. Psychophysiology 2002 May;39(3):281-291.
[Medline: 12212647]

7. Webb TL, Miles E, Sheeran P. Dealing with feeling: a meta-analysis of the effectiveness of strategies derived from the
process model of emotion regulation. Psychol Bull 2012 Jul;138(4):775-808. [doi: 10.1037/a0027600] [Medline: 22582737]

8. Casey B, Caudle K. The teenage brain: self control. Curr Dir Psychol Sci 2013 Apr 01;22(2):82-87 [FREE Full text] [doi:
10.1177/0963721413480170] [Medline: 25284961]

9. Beauchaine TP. Future directions in emotion dysregulation and youth psychopathology. J Clin Child Adolesc Psychol
2015;44(5):875-896. [doi: 10.1080/15374416.2015.1038827] [Medline: 26016727]

10. Hannesdottir DK, Ollendick TH. The role of emotion regulation in the treatment of child anxiety disorders. Clin Child Fam
Psychol Rev 2007 Sep;10(3):275-293. [doi: 10.1007/s10567-007-0024-6] [Medline: 17705098]

11. Australian Bureau of Statistics (ABS). Australian Bureau of Statistics. Canberra: Australian Bureau of Statistics; 2007.
National Survey of Mental Health and Wellbeing: Summary of Results URL: http://www.abs.gov.au/ausstats/abs@.nsf/
mf/4326.0 [accessed 2018-11-20] [WebCite Cache ID 744LIJg1d]

12. March JS, Silva S, Petrycki S, Curry J, Wells K, Fairbank J, et al. The Treatment for Adolescents With Depression Study
(TADS): long-term effectiveness and safety outcomes. Arch Gen Psychiatry 2007 Oct;64(10):1132-1143. [doi:
10.1001/archpsyc.64.10.1132] [Medline: 17909125]

13. March J, Silva S, Petrycki S, Curry J, Wells K, Fairbank J, Treatment for Adolescents With Depression Study (TADS)
Team. Fluoxetine, cognitive-behavioral therapy, and their combination for adolescents with depression: Treatment for
Adolescents With Depression Study (TADS) randomized controlled trial. J Am Med Assoc 2004 Aug 18;292(7):807-820.
[doi: 10.1001/jama.292.7.807] [Medline: 15315995]

14. Seligman LD, Ollendick TH. Cognitive-behavioral therapy for anxiety disorders in youth. Child Adolesc Psychiatr Clin N
Am 2011 Apr;20(2):217-238 [FREE Full text] [doi: 10.1016/j.chc.2011.01.003] [Medline: 21440852]

15. James AC, James G, Cowdrey FA, Soler A, Choke A. Cognitive behavioural therapy for anxiety disorders in children and
adolescents. Cochrane Database Syst Rev 2013;6:CD004690. [doi: 10.1002/14651858.CD004690.pub3] [Medline: 23733328]

16. Goodyer IM, Dubicka B, Wilkinson P, Kelvin R, Roberts C, Byford S, et al. A randomised controlled trial of cognitive
behaviour therapy in adolescents with major depression treated by selective serotonin reuptake inhibitors. The ADAPT
trial. Health Technol Assess 2008 May;12(14):iii-iv, ix [FREE Full text] [Medline: 18462573]

17. Vitiello B, Emslie G, Clarke G, Wagner KD, Asarnow JR, Keller MB, et al. Long-term outcome of adolescent depression
initially resistant to selective serotonin reuptake inhibitor treatment: a follow-up study of the TORDIA sample. J Clin
Psychiatry 2011 Mar;72(3):388-396 [FREE Full text] [doi: 10.4088/JCP.09m05885blu] [Medline: 21208583]

18. Curry J, Silva S, Rohde P, Ginsburg G, Kratochvil C, Simons A, et al. Recovery and recurrence following treatment for
adolescent major depression. Arch Gen Psychiatry 2011 Mar;68(3):263-269 [FREE Full text] [doi:
10.1001/archgenpsychiatry.2010.150] [Medline: 21041606]

19. Lonsdale AJ, North AC. Why do we listen to music? A uses and gratifications analysis. Br J Psychol 2011
Feb;102(1):108-134. [doi: 10.1348/000712610X506831] [Medline: 21241288]

20. Juslin PN, Sloboda J, editors. Handbook of music and emotion. Theory, research, applications. New York: Oxford University
Press; 2011.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e11482 | p. 13https://mhealth.jmir.org/2019/1/e11482/
(page number not for citation purposes)

Hides et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v7i1e11482_app1.pdf&filename=d77da8261310c3acb9fffc1d48b8e965.pdf
https://jmir.org/api/download?alt_name=mhealth_v7i1e11482_app1.pdf&filename=d77da8261310c3acb9fffc1d48b8e965.pdf
http://www.healthdata.org/data-visualization/gbd-compare
http://www.webcitation.org/

                                            72XPBEdR0
http://www.webcitation.org/

                                            72XPBEdR0
http://dx.doi.org/10.1016/j.cpr.2009.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20015584&dopt=Abstract
http://dx.doi.org/10.1097/YCO.0b013e3283503669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22262030&dopt=Abstract
http://europepmc.org/abstract/MED/19464142
http://dx.doi.org/10.1016/j.janxdis.2009.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19464142&dopt=Abstract
http://dx.doi.org/10.1111/bjc.12168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29277906&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12212647&dopt=Abstract
http://dx.doi.org/10.1037/a0027600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22582737&dopt=Abstract
http://europepmc.org/abstract/MED/25284961
http://dx.doi.org/10.1177/0963721413480170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25284961&dopt=Abstract
http://dx.doi.org/10.1080/15374416.2015.1038827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26016727&dopt=Abstract
http://dx.doi.org/10.1007/s10567-007-0024-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17705098&dopt=Abstract
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4326.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4326.0
http://www.webcitation.org/

                                            744LIJg1d
http://dx.doi.org/10.1001/archpsyc.64.10.1132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17909125&dopt=Abstract
http://dx.doi.org/10.1001/jama.292.7.807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15315995&dopt=Abstract
http://europepmc.org/abstract/MED/21440852
http://dx.doi.org/10.1016/j.chc.2011.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21440852&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD004690.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23733328&dopt=Abstract
http://www.journalslibrary.nihr.ac.uk/hta/volume-12/issue-14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18462573&dopt=Abstract
http://europepmc.org/abstract/MED/21208583
http://dx.doi.org/10.4088/JCP.09m05885blu
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21208583&dopt=Abstract
http://europepmc.org/abstract/MED/21041606
http://dx.doi.org/10.1001/archgenpsychiatry.2010.150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21041606&dopt=Abstract
http://dx.doi.org/10.1348/000712610X506831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21241288&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Koelsch S. A neuroscientific perspective on music therapy. Ann N Y Acad Sci 2009 Jul;1169:374-384. [doi:
10.1111/j.1749-6632.2009.04592.x] [Medline: 19673812]

22. Koelsch S. Towards a neural basis of processing musical semantics. Phys Life Rev 2011 Jun;8(2):89-105. [doi:
10.1016/j.plrev.2011.04.004] [Medline: 21601541]

23. Koelsch S. Brain and Music. Chichester, West Sussex, UK: John Wiley & Sons Inc; 2012.
24. Levitin DJ, Tirovolas AK. Current advances in the cognitive neuroscience of music. Ann N Y Acad Sci 2009

Mar;1156:211-231. [doi: 10.1111/j.1749-6632.2009.04417.x] [Medline: 19338510]
25. MacDonald R, Kreutz G, Mitchell L, editors. Music, health, and wellbeing. New York: Oxford University Press; 2012.
26. Wheeler BL, Sokhadze E, Baruth J, Behrens GA, Quinn CF. Musically induced emotions: subjective measures of arousal

and valence. Music and Medicine 2011 May 13;3(4):224-233. [doi: 10.1177/1943862111407513]
27. Sharman L, Dingle GA. Extreme metal music and anger processing. Front Hum Neurosci 2015;9:272 [FREE Full text]

[doi: 10.3389/fnhum.2015.00272] [Medline: 26052277]
28. Australian Psychological Society. Australian Psychological Society. Stress & wellbeing: How Australians are coping with

life URL: https://www.headsup.org.au/docs/default-source/default-document-library/stress-and-wellbeing-in-australia-report.
pdf?sfvrsn=7f08274d_4 [accessed 2018-11-20] [WebCite Cache ID 744Lqpogm]

29. Thoma MV, Scholz U, Ehlert U, Nater UM. Listening to music and physiological and psychological functioning: the
mediating role of emotion regulation and stress reactivity. Psychol Health 2012;27(2):227-241. [doi:
10.1080/08870446.2011.575225] [Medline: 21678187]

30. van Goethem A, Sloboda J. The functions of music for affect regulation. Musicae Scientiae 2011 Jul 13;15(2):208-228.
[doi: 10.1177/1029864911401174]

31. Papinczak ZE, Dingle GA, Stoyanov SR, Hides L, Zelenko O. Young people's uses of music for well-being. J Youth Stud
2015 Mar 13;18(9):1119-1134. [doi: 10.1080/13676261.2015.1020935]

32. Baltazar M, Saarikallio S. Toward a better understanding and conceptualization of affect self-regulation through music: a
critical, integrative literature review. Psychol Music 2016 Sep 21;44(6):1500-1521. [doi: 10.1177/0305735616663313]

33. McFerran KS, Garrido S, O’Grady L, Grocke D, Sawyer SM. Examining the relationship between self-reported mood
management and music preferences of Australian teenagers. Nord J Music Ther 2014 Jun 09;24(3):187-203. [doi:
10.1080/08098131.2014.908942]

34. Garrido S, Schubert E. Moody melodies: Do they cheer us up? A study of the effect of sad music on mood. Psychol Music
2013 Oct 15;43(2):244-261. [doi: 10.1177/0305735613501938]

35. Larwood J, Dingle G. PsyArXiv Preprints. 2018. I get knocked down but I get up again: The effects of listening to music
when sad in young adults URL: https://psyarxiv.com/hkqcs/ [accessed 2018-11-16] [WebCite Cache ID 73z3ZIgrm]

36. Chin T, Rickard NS. Emotion regulation strategy mediates both positive and negative relationships between music uses
and well-being. Psychol Music 2013 Aug 14;42(5):692-713. [doi: 10.1177/0305735613489916]

37. McFerran KS, Garrido S, Saarikallio S. A critical interpretive synthesis of the literature linking music and adolescent mental
health. Youth Soc 2013 Dec 02;48(4):521-538. [doi: 10.1177/0044118X13501343]

38. Hilliard RE. The use of cognitive-behavioral music therapy in the treatment of women with eating disorders. Music Ther
Perspect 2001 Jan 01;19(2):109-113. [doi: 10.1093/mtp/19.2.109]

39. Carr C, d'Ardenne P, Sloboda A, Scott C, Wang D, Priebe S. Group music therapy for patients with persistent post-traumatic
stress disorder--an exploratory randomized controlled trial with mixed methods evaluation. Psychol Psychother 2012
Jun;85(2):179-202. [doi: 10.1111/j.2044-8341.2011.02026.x] [Medline: 22903909]

40. Dingle GA, Carter NA. Smoke into Sound: a pilot randomised controlled trial of a music cravings management program
for chronic smokers attempting to quit. Musicae Scientiae 2017 May 23;21(2):151-177. [doi: 10.1177/1029864916682822]

41. Dingle GA, Williams E, Jetten J, Welch J. Choir singing and creative writing enhance emotion regulation in adults with
chronic mental health conditions. Br J Clin Psychol 2017 Nov;56(4):443-457. [doi: 10.1111/bjc.12149] [Medline: 28722166]

42. Dingle GA, Hodges J, Kunde A. Tuned in emotion regulation program using music listening: effectiveness for adolescents
in educational settings. Front Psychol 2016;7:859 [FREE Full text] [doi: 10.3389/fpsyg.2016.00859] [Medline: 27375537]

43. Dingle GA, Fay C. Tuned In: the effectiveness for young adults of a group emotion regulation program using music listening.
Psychol Music 2016 Oct 19;45(4):513-529. [doi: 10.1177/0305735616668586]

44. Villani D, Carissoli C, Triberti S, Marchetti A, Gilli G, Riva G. Videogames for emotion regulation: a systematic review.
Games Health J 2018 Apr;7(2):85-99. [doi: 10.1089/g4h.2017.0108] [Medline: 29424555]

45. Grant S, Pedersen ER, Osilla KC, Kulesza M, D'Amico EJ. Reviewing and interpreting the effects of brief alcohol
interventions: comment on a Cochrane review about motivational interviewing for young adults. Addiction 2016
Sep;111(9):1521-1527 [FREE Full text] [doi: 10.1111/add.13136] [Medline: 26508301]

46. Bull M. No dead air! The iPod and the culture of mobile listening. Leis Stud 2005 Jan;24(4):343-355. [doi:
10.1080/0261436052000330447]

47. Fedele DA, Cushing CC, Fritz A, Amaro CM, Ortega A. Mobile health interventions for improving health outcomes in
youth: a meta-analysis. JAMA Pediatr 2017 May 01;171(5):461-469. [doi: 10.1001/jamapediatrics.2017.0042] [Medline:
28319239]

48. Spinuzzi C. The methodology of participatory design. Technical Communication 2005;52(2):163-174.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e11482 | p. 14https://mhealth.jmir.org/2019/1/e11482/
(page number not for citation purposes)

Hides et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1111/j.1749-6632.2009.04592.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19673812&dopt=Abstract
http://dx.doi.org/10.1016/j.plrev.2011.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21601541&dopt=Abstract
http://dx.doi.org/10.1111/j.1749-6632.2009.04417.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19338510&dopt=Abstract
http://dx.doi.org/10.1177/1943862111407513
https://dx.doi.org/10.3389/fnhum.2015.00272
http://dx.doi.org/10.3389/fnhum.2015.00272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26052277&dopt=Abstract
https://www.headsup.org.au/docs/default-source/default-document-library/stress-and-wellbeing-in-australia-report.pdf?sfvrsn=7f08274d_4
https://www.headsup.org.au/docs/default-source/default-document-library/stress-and-wellbeing-in-australia-report.pdf?sfvrsn=7f08274d_4
http://www.webcitation.org/

                                            744Lqpogm
http://dx.doi.org/10.1080/08870446.2011.575225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678187&dopt=Abstract
http://dx.doi.org/10.1177/1029864911401174
http://dx.doi.org/10.1080/13676261.2015.1020935
http://dx.doi.org/10.1177/0305735616663313
http://dx.doi.org/10.1080/08098131.2014.908942
http://dx.doi.org/10.1177/0305735613501938
https://psyarxiv.com/hkqcs/
http://www.webcitation.org/

                                            73z3ZIgrm
http://dx.doi.org/10.1177/0305735613489916
http://dx.doi.org/10.1177/0044118X13501343
http://dx.doi.org/10.1093/mtp/19.2.109
http://dx.doi.org/10.1111/j.2044-8341.2011.02026.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22903909&dopt=Abstract
http://dx.doi.org/10.1177/1029864916682822
http://dx.doi.org/10.1111/bjc.12149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28722166&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2016.00859
http://dx.doi.org/10.3389/fpsyg.2016.00859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27375537&dopt=Abstract
http://dx.doi.org/10.1177/0305735616668586
http://dx.doi.org/10.1089/g4h.2017.0108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29424555&dopt=Abstract
http://europepmc.org/abstract/MED/26508301
http://dx.doi.org/10.1111/add.13136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26508301&dopt=Abstract
http://dx.doi.org/10.1080/0261436052000330447
http://dx.doi.org/10.1001/jamapediatrics.2017.0042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28319239&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Cooperman NA, Richter KP, Bernstein SL, Steinberg ML, Williams JM. Determining smoking cessation related information,
motivation and behavioral sills among opiate dependent smokers in methadone treatment. Subst Use Misuse 2015
Apr;50(5):566-581 [FREE Full text] [doi: 10.3109/10826084.2014.991405] [Medline: 25559697]

50. Ingersoll KS, Farrell-Carnahan L, Cohen-Filipic J, Heckman CJ, Ceperich SD, Hettema J, et al. A pilot randomized clinical
trial of two medication adherence and drug use interventions for HIV+ crack cocaine users. Drug Alcohol Depend 2011
Jul 01;116(1-3):177-187 [FREE Full text] [doi: 10.1016/j.drugalcdep.2010.12.016] [Medline: 21306837]

51. The Echo Nest. The Echo Nest - Music Data Processing URL: http://the.echonest.com/solutions/musicdata/ [accessed
2018-11-15] [WebCite Cache ID 73xdoF0PG]

52. Russell JA. A circumplex model of affect. J Pers Soc Psychol 1980;39(6):1161-1178. [doi: 10.1037/h0077714]
53. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and dysregulation: development, factor structure,

and initial validation of the difficulties in emotion regulation scale. J Psychopathol Behav Assess 2004 Mar;26(1):41-54.
[doi: 10.1023/B:JOBA.0000007455.08539.94]

54. Kaufman EA, Xia M, Fosco G, Yaptangco M, Skidmore CR, Crowell SE. The difficulties in emotion regulation scale short
form (DERS-SF): validation and replication in adolescent and adult samples. J Psychopathol Behav Assess 2015 Nov
23;38(3):443-455. [doi: 10.1007/s10862-015-9529-3]

55. Thayer RE, Newman JR, McClain TM. Self-regulation of mood: strategies for changing a bad mood, raising energy, and
reducing tension. J Pers Soc Psychol 1994 Nov;67(5):910-925. [Medline: 7983582]

56. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, et al. Short screening scales to monitor population
prevalences and trends in non-specific psychological distress. Psychol Med 2002 Aug;32(6):959-976. [Medline: 12214795]

57. Slade T, Grove R, Burgess P. Kessler Psychological Distress Scale: normative data from the 2007 Australian National
Survey of Mental Health and Wellbeing. Aust N Z J Psychiatry 2011 Apr;45(4):308-316. [doi:
10.3109/00048674.2010.543653] [Medline: 21332432]

58. Keyes CL. The mental health continuum: from languishing to flourishing in life. J Health Soc Behav 2002 Jun;43(2):207-222.
[Medline: 12096700]

59. Keyes C. The subjective well-being of America's youth: toward a comprehensive assessment. Adolesc Fam Health
2006;4(1):3-11.

60. Saarikallio S, Gold C, McFerran K. Development and validation of the Healthy-Unhealthy Music Scale. Child Adolesc
Ment Health 2015 Nov;20(4):210-217 [FREE Full text] [doi: 10.1111/camh.12109] [Medline: 26726295]

61. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth 2015;3(1):e27 [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

62. Firth J, Torous J, Nicholas J, Carney R, Rosenbaum S, Sarris J. Can smartphone mental health interventions reduce symptoms
of anxiety? A meta-analysis of randomized controlled trials. J Affect Disord 2017 Aug 15;218:15-22 [FREE Full text] [doi:
10.1016/j.jad.2017.04.046] [Medline: 28456072]

63. Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et al. The efficacy of smartphone-based mental health
interventions for depressive symptoms: a meta-analysis of randomized controlled trials. World Psychiatry 2017
Oct;16(3):287-298 [FREE Full text] [doi: 10.1002/wps.20472] [Medline: 28941113]

64. Dingle G, Sharman L, Larwood J. Young people's uses of music for emotional immersion. In: McFerran K, Derrington P,
Saarikallio S, editors. Handbook of Music and Adolescence. Oxford: Oxford University Press; 2018.

65. Sharman L, Dingle GA. Extreme metal music and anger processing. Front Hum Neurosci 2015;9:272 [FREE Full text]
[doi: 10.3389/fnhum.2015.00272] [Medline: 26052277]

66. Van den Tol AJ, Edwards J. Listening to sad music in adverse situations: how music selection strategies relate to
self-regulatory goals, listening effects, and mood enhancement. Psychol Music 2014 Jan 29;43(4):473-494. [doi:
10.1177/0305735613517410]

67. Baker FA, Gleadhill LM, Dingle GA. Music therapy and emotional exploration: exposing substance abuse clients to the
experiences of non-drug-induced emotions. Arts Psychother 2007 Jan;34(4):321-330. [doi: 10.1016/j.aip.2007.04.005]

68. Cuijpers P, Weitz E, Twisk J, Kuehner C, Cristea I, David D, et al. Gender as predictor and moderator of outcome in
cognitive behavior therapy and pharmacotherapy for adult depression: an “individual patient data” meta-analysis. Depress
Anxiety 2014 Nov;31(11):941-951. [doi: 10.1002/da.22328] [Medline: 25407584]

69. Nilsen TS, Eisemann M, Kvernmo S. Predictors and moderators of outcome in child and adolescent anxiety and depression:
a systematic review of psychological treatment studies. Eur Child Adolesc Psychiatry 2013 Feb;22(2):69-87. [doi:
10.1007/s00787-012-0316-3] [Medline: 22923065]

70. Rodde T. Localytics. 2018. 21% of Users Abandon an App After One Use URL: http://info.localytics.com/blog/
21-percent-of-users-abandon-apps-after-one-use [accessed 2018-09-19] [WebCite Cache ID 72XOEpyJQ]

Abbreviations
CRC: Cooperative Research Centre
DERS: Difficulties in Emotion Regulation Scale

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e11482 | p. 15https://mhealth.jmir.org/2019/1/e11482/
(page number not for citation purposes)

Hides et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/25559697
http://dx.doi.org/10.3109/10826084.2014.991405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25559697&dopt=Abstract
http://europepmc.org/abstract/MED/21306837
http://dx.doi.org/10.1016/j.drugalcdep.2010.12.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21306837&dopt=Abstract
http://the.echonest.com/solutions/musicdata/
http://www.webcitation.org/

                                            73xdoF0PG
http://dx.doi.org/10.1037/h0077714
http://dx.doi.org/10.1023/B:JOBA.0000007455.08539.94
http://dx.doi.org/10.1007/s10862-015-9529-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7983582&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12214795&dopt=Abstract
http://dx.doi.org/10.3109/00048674.2010.543653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21332432&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12096700&dopt=Abstract
http://europepmc.org/abstract/MED/26726295
http://dx.doi.org/10.1111/camh.12109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26726295&dopt=Abstract
http://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(17)30015-0
http://dx.doi.org/10.1016/j.jad.2017.04.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28456072&dopt=Abstract
http://dx.doi.org/10.1002/wps.20472
http://dx.doi.org/10.1002/wps.20472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941113&dopt=Abstract
https://dx.doi.org/10.3389/fnhum.2015.00272
http://dx.doi.org/10.3389/fnhum.2015.00272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26052277&dopt=Abstract
http://dx.doi.org/10.1177/0305735613517410
http://dx.doi.org/10.1016/j.aip.2007.04.005
http://dx.doi.org/10.1002/da.22328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25407584&dopt=Abstract
http://dx.doi.org/10.1007/s00787-012-0316-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22923065&dopt=Abstract
http://info.localytics.com/blog/21-percent-of-users-abandon-apps-after-one-use
http://info.localytics.com/blog/21-percent-of-users-abandon-apps-after-one-use
http://www.webcitation.org/

                                            72XOEpyJQ
http://www.w3.org/Style/XSL
http://www.renderx.com/


DERS-SF: Difficulties in Emotion Regulation Scale-Short Form
eHealth: electronic health
K10: Kessler 10 Psychological Distress scale
MHC-SF: Mental Health Continuum-Short Form
mHealth: mobile health
SMS: short message service
uMARS: Mobile App Rating Scale-User Version

Edited by G Eysenbach; submitted 04.07.18; peer-reviewed by H de Sola, G Pravettoni; comments to author 17.08.18; revised version
received 20.09.18; accepted 29.09.18; published 16.01.19

Please cite as:
Hides L, Dingle G, Quinn C, Stoyanov SR, Zelenko O, Tjondronegoro D, Johnson D, Cockshaw W, Kavanagh DJ
Efficacy and Outcomes of a Music-Based Emotion Regulation Mobile App in Distressed Young People: Randomized Controlled Trial
JMIR Mhealth Uhealth 2019;7(1):e11482
URL: https://mhealth.jmir.org/2019/1/e11482/
doi: 10.2196/11482
PMID: 30664457

©Leanne Hides, Genevieve Dingle, Catherine Quinn, Stoyan R Stoyanov, Oksana Zelenko, Dian Tjondronegoro, Daniel Johnson,
Wendell Cockshaw, David J Kavanagh. Originally published in JMIR Mhealth and Uhealth (http://mhealth.jmir.org), 16.01.2019.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits 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 http://mhealth.jmir.org/, as well as this copyright and license information must be included.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 1 | e11482 | p. 16https://mhealth.jmir.org/2019/1/e11482/
(page number not for citation purposes)

Hides et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://mhealth.jmir.org/2019/1/e11482/
http://dx.doi.org/10.2196/11482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664457&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

