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Abstract

Background: Commercial smartphone apps designed to promote emotional well-being are becoming increasingly popular, but
few apps have been empirically validated.

Objective: This study examined the feasibility and effectiveness of a self-guided app designed to reduce daily stress via positive
messaging and tailored short inspirational talks (ie, peps).

Methods: A total of 166 participants (n=112, 67.5% female; mean age 38.48, SD 6.73 years) were recruited through social
media advertising and randomized into an intervention (Hey Lemonade app plus twice daily mood monitoring using the
Multidimensional Mood Questionnaire [MDMQ]) or active control (twice daily mood monitoring [MDMQ]) group. Primary
(coping self-efficacy [CSE]; 3 subscales) and secondary outcomes (vitality, satisfaction with life, perceived stress, positive and
negative affect, and hassles and uplifts) were measured at the baseline (week 1) and end point (week 4). The app evaluation
questions were assessed at week 2. All interactions and measurements were collected on the internet and through the apps.

Results: In total, of 166 participants, 125 (75.3%) completed the trial. There were no differences in dropout rates between the
groups (62/81, 76% intervention; 63/85, 74% control). There were significant group-by-time interactions for vitality and hassles
but no significant effect for CSE total (P=.05). For the intervention group, the change from baseline to week 4 was significant
for vitality (P=.002) and hassles (P=.004), CSE total (P=.008), and CSE Emotional subscale (P=.02). For the control group, any
changes over 4 weeks were not significant for any outcome. There was a significant group-by-time interaction for MDMQ
calmness (P=.04). By week 4, calmness was significantly higher in the intervention group (P=.046). Of those in the intervention
group at week 2 (n=68), 39 (57%) participants recommended the app and 41 (60%) participants wanted to continue using it. Pep
talks and customizable voice options were the most popular features.

Conclusions: Participants who had access to the smartphone app on an as-needed basis over the 4-week trial showed significant
improvements in emotional well-being indicators. More broadly, this suggests that simple accessible solutions may generate
meaningful well-being outcomes. Whether these changes are sustained and can be generalized to other population groups is yet
to be determined.

Trial Registration: Australian and New Zealand Clinical Trials Registry (ANZCTR) 12622001005741;
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=384304&isReview=true

(JMIR Ment Health 2023;10:e44925) doi: 10.2196/44925
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Introduction

Background
The COVID-19 pandemic has been linked to measurable
decreases in emotional well-being in Australians [1,2], an area
of health that is gaining increasing focus worldwide. Although
acknowledged as a multidimensional construct, currently, there
is no clear consensus on the components of emotional
well-being. Emotional well-being often includes mood or
affective state, happiness, vitality, and satisfaction with life,
with a distinction between psychological and subjective
well-being. Subjective well-being captures positive affect and
satisfaction with life [3], whereas psychological well-being [4]
includes eudemonic aspects, such as purpose, growth,
acceptance, and flourishing that align with the self-determination
theory [5]. Other terms, such as mental well-being [6] and
hedonic well-being, are also used interchangeably with
psychological well-being. Although some well-being outcomes
are used to capture the presence of mental illness, they are
distinct. For current purposes, we use the term emotional
well-being to reflect a multidimensional construct that includes
a variety of emotional states.

Markers of emotional well-being have important clinical
implications, given that they are associated with symptoms of
anxiety and depression. There is growing evidence of the
connection with other markers of health. For example, in a large
sample of older adults in the United Kingdom (n=8780),
self-realization (a concept tied to eudemonic well-being) and
mood were positively associated with biological markers of
inflammation in a model controlling for various confounders,
including health conditions and mental health symptoms and
conditions [7]. A recent meta-analysis of 17 papers suggested
that emotional well-being influences changes in physical health
in diseased populations [8]. Recent reviews have also indicated
that positive mental well-being facilitates recovery from physical
illness including cardiovascular disease [9,10].

Stress is conceptually related to well-being. Stress is a
psychological response to a situation that exceeds a person’s
resources or the product of a person being unable to achieve
their immediate goals [11,12]. Stress can be immediate, acute,
or chronic. It is widely accepted that stress has a negative impact
on both mental and physical health owing to hormonal changes
[13] or oxidative stress [14] triggered by psychological stress,
which is often suggested as a possible cause. Although stress
is often researched in the context of workplaces, it has also been
examined in terms of microstressors or daily hassles. Although
these may not feel like significant events or intense chronic
challenges such as those associated with occupational stress,
daily hassles are also likely to be important predictors of health
outcomes [15,16].

One theory that combines the concepts of affect, psychological
well-being, and stress is the Conservation of Resource (CoR)
theory [17,18]. This model suggests that people have certain
resources that they can use to regulate their behavior. Resources
include those that are psychological or emotional, physical (ie,
tools and resources), and relational (ie, social support). For
example, positive affect and higher resilience have been

theorized to improve a person’s ability to manage stress. This
theory can also accommodate the experience of daily hassles,
which, although seemingly small, also dip into a person’s
resources. Coping strategies and ability can also become a
resource within this framework. Nevertheless, the CoR theory
provides a functional descriptive framework with no obvious
avenues for intervention.

App-delivered health programs have grown substantially with
the popularization of smartphones [19] and have the potential
to become physical resources and social support tools within
the CoR framework. Apps have recently been developed in the
emotional well-being space [20]. A review of apps targeting
emotional well-being available in the Apple App Store and
Google Play revealed a total of 231 available apps in 2020,
which were largely self-guided in nature [21]. Another review
[22], conducted in 2021, revealed 4 different mental health apps
with associated published scientific articles. Most of these apps
delivered a form of therapy that targets depressive symptoms.
The authors concluded that more robust research is required in
this area.

This Study
Emotional well-being is an important area, and apps have the
potential to play a role in enhancing positive mental health
through emotional well-being [23]; however, few apps targeting
improved well-being have been empirically validated for their
effectiveness. Thus, this study aims to examine both the
feasibility and effectiveness of a self-guided smartphone app
called Hey Lemonade, which was designed to help manage
everyday stress and improve resilience and emotional well-being
via short, pragmatic, and uplifting talks, which are referred to
as peps.

Methods

Participants
We aimed to recruit approximately 150 adults aged 25 to 50
years, including 38 (25%) of whom were men. A comparison
of 100 completers would allow the detection of a medium to
large effect size (0.4) in coping self-efficacy (CSE; with a
magnitude of a 0.84 difference based on a previous study [24]).

The selected age range and gender proportion were chosen, as
they reflected the target audience of the Hey Lemonade
smartphone app. Other inclusion criteria were as follows:
owning a device with an operating system suitable for installing
the Hey Lemonade app and currently residing in Australia.
Exclusion criteria were self-reported and included having a
professionally diagnosed mental health disorder, currently
experiencing an abnormal level of life stressors (eg, loss of job
or death of a loved one), being related to or close friends with
the research team or developers of the Hey Lemonade app, and
having fewer than 11 apps of any nature installed on their phone.
This final criterion was chosen as an indicator of low app
engagement and possibly app literacy [25]. People experiencing
considerable life stressors or mental health diagnoses were
excluded because the app was not designed to support major
and chronic well-being issues.
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Design
In this study, we used a 4-week randomized controlled trial
design comparing the Hey Lemonade app (intervention plus
daily mood monitoring) with an active control group (daily
mood monitoring only). Participants were not blinded to the
name of the intervention app and were informed that the study
would evaluate the effectiveness of an app for managing

everyday types of stressors. Those in the control group used
only a freely available ecological momentary assessment app
(SEMA3) to capture their daily mood data [26] (described
further in Table 1). This was considered an active control
because regular mood monitoring can itself have mental health
benefits [27] and has been included as an aspect of most apps
targeting emotional well-being [22].
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Table 1. Secondary outcomes measured at baseline and end point.

Cronbach αScoringItems and scaleMeasureConstruct

.88Scores comprised a summed raw
score ranging from 5 to 35, with

Satisfaction with Life
Scale [28]

Subjective well-be-
ing

• 5 items rated on a 7-point agree-
ment scale

higher scores representing higher
life satisfaction.

PA: .89 and NA: .83Scores are summed across respec-
tive items for PA and NA to repre-

Positive and Negative
Affect Schedule [29]

Affect • 20 items rated over the past month
from 1 to 5 for the level of extent
experienced. Half of the items sent the strength of affect. Scores

can range from 10 to 50, with highermeasure PAa, and the other half
scores representing higher levels of
each affect type.measure NAb

.84Positively worded questions were
reverse scored. Scores for each item

Perceived Stress Scale
[30]

Stress • 14 items rated over past month on
a 5-point frequency scale

were summed to obtain a total score
ranging from 0 to 56. Higher scores
indicate higher perceived stress.

Hassles: .90 and up-
lifts: .84

Total hassles and uplifts were calcu-
lated at each time point through
summing all responses.

Adaptedc from hassles
and uplifts scale [16]

Daily hassles and
uplifts

• 40 items rated as hassles. The
same items are then rated as up-
lifts using the following scores:
not relevant (score=0), none
(score=1), somewhat (score=2),
quite a bit (score=3), a great deal
(score=4)

.89Item number 2 was reverse scored
(“I don’t feel very energetic”). All

Subjective vitality scale
[31]

Vitality • 7 items rated on a 7-point agree-
ment scale

items were summed to calculate an
overall score. Higher scores indicate
higher vitality.

N/AeItems assess 3 basic mood dimen-
sions: energetic arousal (E), valence

MDMQd [32]Momentary mood • 6 bipolar items (eg,
“Tired–Awake”) rated “at this

(V), and calmness (C). The MDMQmoment” using a slider scale from
was delivered using the freely–5 (very) to +5 (very). Entered
available SEMA3 app [32]. Partici-twice per day within certain time
pants were prompted to completeframes only (7-11 AM or PM).
twice daily assessments. Data entry
was only possible during prespeci-
fied times. Data from the 3 negative
items were reverse coded to ensure
higher scores indicated positive
valance, energetic arousal, and
calmness.

N/AOpen-ended responses were grouped
thematically and then coded a sec-

N/AApp usability • Open-ended questions asking fa-
vorite features of the app,

ond time to ensure they fit with the
core themes.

• what they would change, and

• how they felt after listening to
peps. Recommendation to family
and friends (yes; no; unsure)

• How long do you wish to continue
accessing the app? (Not at all; an-
other week or 2; for 2 weeks to a
month; for a few months; don’t
want to stop)

• Select favorite 3 features on a
prespecified list of 12 core fea-
tures

aPA: positive affect.
bNA: negative affect.
cThe original 53 items were piloted on a small convenience sample (n=17) and refined to a list of 40 options considered more suitable for a contemporary
Australian audience. These details are available from the authors on request.
dMDMQ: Multidimensional Mood Questionnaire.
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eN/A: not applicable.

Intervention: The Hey Lemonade App
The intervention app was developed by Hey Lemonade without
input from the authors [33]. It was not publicly available at the
time of the trial.

The app’s core function is to provide 3- to 4-minute pep talks
about daily stresses that can be customized through the choice
of different voice options (referred to as companions in the app).
The pep talks were written by professional writers and clinicians,
including 2 psychologists, a clinical psychologist, and a
solution-focused coaching specialist, who was also a provisional
psychologist. The peps were grouped into the following 8
themes: All the Relationships, Daily Pep, Work Pressure,
Pump-ups, Pepping Domesticity, Navigating the Feels, Looking
After You, and Big Life Stress. Preliminary user experience
and interface research led to the development of 30-40 uniquely
written peps recorded using 7 voice options. The pep talks were
voiced by public figures in the Australian community,
representing a diverse mixture of characteristics. Each pep had
at least 3 different voice options available.

Pep talks were developed using core principles, including
positive affirmation, humor, universality through specificity,
and encouraging breathing techniques, as well as using
motivational language theory [34] and a solution-based coaching
approach [35-37]. The app was designed to be light touch, as
users could interact with it whenever they felt they needed
additional motivation or inspiration. Therefore, there were no
prescribed doses for this interaction. Pep talks could be selected
based on theme, browsed by voice options, or users could search
for peps on the required topics. Daily peps were offered, but
not a mandatory feature to engage with.

Other key aspects of the app included the ability to gift relevant
peps to people not using the app, daily pop-up inspirational
written quotes delivered via an app notification, and a weekly
email from the Hey Lemonade team. As the app was designed
to have new content added monthly, new peps and a new voice
option were added to the app at the start of week 2 to replicate
this feature within the trial period. For further details about the
intervention, refer to the CONSORT (Consolidated Standards
of Reporting Trials)–EHEALTH checklist [38] provided in
Multimedia Appendix 1.

Measures

Primary Outcomes

App Engagement

App engagement levels were measured throughout the trial in
the intervention group. Data were collected by the app,
deidentified, and supplied to us by Hey Lemonade. Overall use
was calculated as a summed interaction score (ie, the number
of total interactions). This score captures each time a participant
engaged with the app in any form. Overall length of any
interaction with the app (out of a possible 29 days) was
calculated as the difference between the first and the last
recorded interaction. If a person had any interaction on day 1
and another on day 28, the length of the interaction was 27 days.

This outcome is used to represent an active membership period.
Within the app, once a pep had played to completion, users
could also rate how they felt: 1=a lot worse; 2=a little worse;
3=about the same; 4=a little better; and 5=a lot better.

Coping Self-efficacy

CSE was measured using the 26-item CSE Scale [24] at week
1 (baseline) and week 4 (end point). Participants were asked,
“When things aren’t going well for you, or when you’re having
problems, how confident or certain are you that you can do the
following?” For each item, they were asked to rate the extent
to which they believed they could perform behaviors important
for adaptive coping on an 11-point scale. Anchor points included
0 (cannot do at all), 5 (moderately certain can do), and 10
(certain can do). Scores were summed for a total CSE score
(Cronbach α=.95), as well as for specific domains. The subscales
showed excellent consistency: CSE Problem-Focus (12 items;
Cronbach α=.89), CSE Stop Unpleasant Emotions (9 items;
Cronbach α=.89), and CSE Get Support (5 items; Cronbach
α=.85).

Secondary Outcomes
Constructs captured as secondary outcomes are described in
Table 1. All secondary outcomes were measured at baseline
and end point, except for momentary mood, which was captured
twice daily, and the app evaluation items measured in the
intervention group at week 2.

Ethics Approval
The study was approved by the Commonwealth Scientific and
Industrial Research Organisation Human Research Ethics
Committee (application 2022_037_LR) and registered at the
Australian and New Zealand Clinical Trials Registry
(12622001005741).

Procedure
Participants were recruited through paid advertisements of
Commonwealth Scientific and Industrial Research Organisation
on Facebook, targeting people aged 25 to 50 years in October
2022. The Hey Lemonade company directors also promoted
the trial on their social media pages (ie, Facebook, Instagram,
and Twitter).

Interested participants were directed to a web-based participant
information sheet and consent form, which included screening
questions to assess eligibility. Those who passed the screening
questionnaire were asked to contact the trial manager to express
interest in the study. Eligible participants were contacted and
asked to provide verbal consent to participate in the study and
demographic information. The participants were then emailed
the web-based baseline questionnaire. Participants who
completed this step were enrolled in the study, given a
participant identifier, randomized via a computer-generated
sequence on a 1:1 basis ensuring balanced distribution of gender,
and provided with instructions about how to install the SEMA3
and Hey Lemonade (intervention-only) apps. The intervention
app was installed from the App Store via TestFlight or Google
Play using beta testing links because it was not publicly
available at the time of the trial. The trial manager randomized
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the participants, and the research team was blinded to the
participant allocation and did not have contact with the
participants throughout the study.

Trial outcomes were assessed at baseline, week 2, and end point
(week 4). The study was conducted without face-to-face contact.
All assessments were completed on the web through the
web-based survey platform Alchemer via a link sent to the
participants at each assessment point. Participants were sent 1
email reminder if they had not completed the survey within 24
to 48 hours. If they failed to complete the survey after this
reminder, they were marked as lost to follow-up. Participants
were also able to formally withdraw at any point after the
baseline. These participants were asked a reason for their
withdrawal. Those who completed the final survey were sent
an Aus $50 (US $33.50) electronic gift voucher to thank them
for their participation. No costs were associated with accessing
any of the apps used in this study.

Technical Issues
For the Hey Lemonade app, users reported issues accessing the
content on 6 occasions. These issues were usually resolved
within 24 hours. For the SEMA3 app, approximately 30
participants reported technical difficulties that affected a higher
number of Android users. After 3 to 4 days, these issues could
not be resolved, so the trial team created a replacement recurring
web-based survey to assess momentary mood using the
Alchemer platform, in which participants were asked to
complete without reminders.

Data Analysis
To compare the effect of group on change over time for all trial
outcome measures, we conducted linear mixed models fitting
a marginal model (in which random participant effects are not
considered) with unstructured covariance matrices to optimize
efficiency [39,40]. Fixed effects included the main effect for
group, time, and the interaction effect for group by time, as well
as sex. All models were controlled for age as a covariate. The
outcomes were analyzed at the intention-to-treat level.
Specifically, we used a data augmentation method to analyze
the full, incomplete data set, namely the restricted maximum

likelihood estimation method [41]. This method does not involve
imputing any data but instead uses each participant’s available
data to derive maximum likelihood estimates, which refers to
the value of the parameter that has the highest likelihood of
producing the observed data [42]. The models included all
available data from each time point measurement of the 166
participants who commenced the study.

The daily mood data comprised a total of 5305 observations
with an average of 31.77 (SD 17.48; range 1-59) observations
per participant. There was no significant group difference in
the number of observations (intervention: mean 32.92, SD 16.88
vs control: mean 30.64, SD 18.07; t165=0.851; P=.40). Owing
to the technical issues with the SEMA3 app, the number of
missing observations in the first week of the trial was high
(570/2338, 24.38%), although this was comparable with
previous work [32]. Observations for each participant were
aggregated by trial week, and within-participant averages from
weeks 1 and 4 were compared in subsequent analyses [43]. An
unstructured, linear mixed effects model with main effects of
group, time, and the interaction effect for group by time was
conducted.

SPSS (version 26.0; IBM Corp) for Microsoft Windows was
used to perform all analyses, and statistical tests were 2 tailed,
with P<.05 considered statistically significant. Pairwise
comparisons were conducted for all the significant interaction
effects.

Results

Sample Characteristics
A total of 1066 people accessed consent and screening
information, with 572 (53.66%) meeting the eligibility criteria.
After being contacted by the trial manager, 30.6% (175/572) of
individuals consented to participate in the trial. Of the
participants who consented 94.9% (166/175) completed the
baseline questionnaire and were randomized into either the
intervention (81/166, 48.8%) or control (85/166, 51.2%)
condition (Figure 1; Table 2). There were no significant group
differences in any sample characteristics.
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Figure 1. Participant flow diagram. LTFU: lost to follow-up; WD: withdrawn.
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Table 2. Sample characteristicsa (N=166).

Control (n=85)Intervention (n=81)

58 (68)55 (68)Female, n (%)

39.28 (6.48)37.63 (6.92)Age (years), mean (SD)

Education, n (%)

5 (6)5 (6)High school

6 (7)4 (5)TAFEb, trade or certificate

3 (4)3 (4)Diploma

29 (34)35 (43)University degree

42 (49)34 (42)Postgraduate study

System or device, n (%)

54 (64)56 (69)Apple

31 (37)25 (31)Android

Number of wellness apps installed on phone, n (%)

18 (21)14 (17)None

38 (45)42 (52)1-3

34 (40)19 (24)4-9

2 (2)4 (5)10-15

3 (4)2 (3)>15

aNo significant group differences for any sample characteristics.
bTAFE: technical and further education.

A total of 41 participants were lost to follow-up or withdrew
from the trial following the completion of the baseline
questionnaire and group randomization. There were no
significant differences between completers and noncompleters
in any of the measures, including demographic variables or
baseline primary and secondary outcomes.

There were significant, moderate positive correlations between
the primary outcome measure, total CSE, with positive affect
(r=0.51; P<.001), as well as life satisfaction (r=0.47; P<.001)
and vitality (r=0.59; P<.001). Moderate negative relationships
were found between CSE and negative affect (r=−0.51; P<.001),
hassles (r=−0.44; P<.001), and perceived stress (r=−0.61;
P<.001). Uplifts were weakly to moderately positively
associated with CSE (r=0.28, P<.001).

Changes in Primary Outcomes

App Engagement
The number of users accessing the app each day fell the most
dramatically during the first week and continued to taper off
for the remainder of the trial. When interactions were divided
by the number of active users per day, the intensity of interaction
per user remained stable from day 5 (Table 3). Most participants
in the intervention condition accessed the app on the first day
(68/81, 84%) or the second day (10/81, 12%) it was available.
Overall, app membership (the mean number of days between
the first and the last interaction) was 19.15 (SD 8.40; range
0-29) days. One participant did not access the app until 18 days
after it became available. A total of 3 users who failed to
complete the study outcomes at week 2 had memberships from
19 to 29 days.
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Table 3. Total interactions, number of users, and interactions divided by number of users over the 4-week study period.

Interactions/usersNumber of users, nTotal interactions, nDate

49.29693401August 18, 2022

34.57682351August 19, 2022

18.6352969August 20, 2022

31.93461469August 21, 2022

20.0247941August 22, 2022

19.7236710August 23, 2022

19.7333651August 24, 2022

12.1631377August 25, 2022

9.1723211August 26, 2022

14.7621310August 27, 2022

14.4226375August 28, 2022

12.4127335August 29, 2022

14.6520293August 30, 2022

13.7818248August 31, 2022

14.9521314September 1, 2022

13.4416215September 2, 2022

11.7311129September 3, 2022

23.3816374September 4, 2022

14.3821302September 5, 2022

13.5520271September 6, 2022

19.8312238September 7, 2022

18.410184September 8, 2022

14.8312178September 9, 2022

16.147113September 10, 2022

13.43794September 11, 2022

11.679105September 12, 2022

23.867167September 13, 2022

18.810188September 14, 2022

26.9212323September 15, 2022

1115165September 16, 2022

The mean intensity of app use over the intervention period
(summed interaction score) for those who completed the
intervention (n=62) was 213 (range 9-936). One-third of the
users who completed the study had between 100 and 200
interactions with the app, whereas 1 superuser had 936
interactions.

In the multiple regression analysis, participant sex, age, number
of wellness apps, and device type failed to predict higher total
engagement with the app over the trial, explaining 2.7% of the
total variance (F4,76=1.55; P=.20).

The frequency of pep selection per participant was used as the
primary engagement metric. There was a total of 36 different
pep talks available for selection, which were played on 914
individual occasions. Of the 81 participants randomized to the

intervention app, 80 accessed at least 1 pep. Users accessed
peps between 0 and 74 times each throughout the trial, with
roughly one-third accessing a pep 1 to 4 times, 5 to 11 times,
or 12 to 48 times, and a single user accessing a pep 74 times.
On average, all users in the study listened to a pep 11 (mean
11.65, SD 12.69) times per month. Of all peps accessed, 66.2%
(605/914) were marked as finished. A total of 14% (11/81) of
users failed to play a pep to marked completion at any point
throughout the trial.

Once a pep had been played to completion, participants were
offered the opportunity to indicate the extent to which listening
to the pep had impacted how they were feeling, a feature
included for the trial duration only. Of all the peps marked to
completion, 81.5% (493/605) received feelings ratings. On the
basis of individual pep topics, more than half of the (20/36,
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56%) available topics were rated ≥4 on average (“a little better”
to “a lot better”), with the mean of all ratings being 4.01 (SD
0.71). On average, each pep was rated ≥3 (“about the same”).
The 2 most popular peps were accessed 133 and 128 times
throughout the trial, with the third to fifth most popular accessed
47 to 41 times. A total of 9 peps were accessed less than 10
times throughout the trial.

Coping Self-efficacy
The raw means are presented in Table 4, and the linear mixed
model results are presented in Table 5. There was a borderline

effect for CSE total (P=.05). Exploratory analyses were
conducted, and models were created using the 3 subscales of
CSE to understand if these changes occurred in specific
domains. The results revealed a significant interaction effect
only for the CSE Emotional subscale (P=.04). The only
significant pairwise comparison was for the intervention group,
with a significant improvement in the CSE Emotional subscale
from baseline to end point (P=.02; Figure 2).

Table 4. Raw means and SDs for outcome measures at baseline and end point presented by group.

End point, mean (SD)Baseline, mean (SD)

Control (n=63)Intervention (n=62)Control (n=85)Intervention (n=81)

154.21 (41.60)162.92 (37.65)152.56 (38.08)150.11 (37.53)CSEa total

75.94 (18.00)79.39 (16.03)74.87 (17.97)73.35 (16.03)CSE—problem-focused

49.84 (16.57)52.21 (15.51)49.96 (14.32)47.44 (15.20)CSE—stop unpleasant emotions

28.43 (10.34)31.32 (9.92)27.73 (9.60)29.32 (10.27)CSE—get support

27.76 (9.03)30.21 (7.41)27.80 (7.63)27.40 (7.49)Vitality

31.22 (7.64)32.73 (6.83)31.56 (7.20)31.49 (7.24)Positive affect

20.67 (6.98)19.44 (6.20)19.09 (5.71)18.64 (5.65)Negative affect

24.10 (7.44)25.98 (6.02)24.02 (5.93)24.36 (5.86)Satisfaction with life

25.32 (7.99)24.35 (5.95)24.19 (7.01)23.77 (6.50)Perceived stress

62.14 (14.90)56.82 (11.98)62.08 (15.11)61.57 (14.18)Hassles

65.56 (15.70)68.71 (15.05)67.72 (14.40)67.85 (16.42)Uplifts

Momentary mood (MDMQb,c)

1.23 (1.43)1.60 (1.59)1.26 (1.32)1.37 (1.55)MDMQ—calmness domain

1.80 (1.52)1.81 (1.80)1.75 (1.39)1.68 (1.64)MDMQ—valence domain

0.00 (1.57)0.13 (1.65)−0.22 (1.34)−0.01 (1.61)MDMQ—energetic arousal domain

aCSE: coping self-efficacy.
bMDMQ: Multidimensional Mood Questionnaire.
cOn the basis of 1768 observations at baseline and 1130 observations at end point.
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Table 5. Linear mixed model estimates for primary and secondary trial outcomes.

Fixed effects, B (SE)Model estimates

Group × timeAgeSex (female)Group (interven-
tion)

Time (baseline)Intercept

Primary outcomes

−12.02 (6.12d)0.73 (0.42)4.16 (5.99c)10.79 (6.95)0.27 (4.31)120.69 (16.91b)CSEa total

−5.20 (2.87)0.23 (0.18)1.51 (2.62)4.06 (2.99)−0.63 (2.02)65.45 (7.39b)CSE—problem-focused

−5.23 (2.49c)0.32 (0.16)0.34 (2.335)3.23 (2.81)1.03 (1.75)36.29 (6.65b)CSE—stop unpleasant emotions

−1.56 (1.52)0.16 (0.11)2.27 (1.57)3.43 (1.77)−0.20 (1.07)20.01 (4.42b)CSE—get support

Secondary outcomes

−2.28 (1.05c)0.20 (0.09c)0.09 (1.22)2.20 (1.35)−0.07 (0.74)20.11 (3.44b)Vitality

−1.21 (1.16)0.29 (0.08b)−1.46 (1.09)1.62 (1.22)0.07 (0.82)20.93 (3.06b)Positive affect

0.50 (0.97)−0.12 (0.07)−0.52 (0.93)−1.15 (1.16)−1.69 (0.68c)25.80 (2.65b)Negative affect

−0.82 (0.78)0.10 (0.07)0.69 (0.99)1.33 (1.16)−0.09 (0.55)19.53 (2.81b)Satisfaction with life

0.30 (0.99)−0.12 (0.08)−0.92 (1.19)−0.92 (1.19)−0.96 (0.70)30.06 (3.05b)Perceived stress

5.12 (2.15c)−0.12 (0.16)0.20 (2.26)−5.84 (2.38c)−0.66 (1.51)67.33 (6.34b)Hassles

−2.66 (2.75)0.36 (0.16c)0.55 (2.29)3.39 (2.65)2.03 (1.93)51.15 (6.47b)Uplifts

Momentary mood (MDMQe,f)

−0.05 (0.22c)N/AN/Ag0.54 (0.27c)0.20 (0.16)1.06 (0.19b)MDMQ—calmness domain

−0.26 (0.23)N/AN/A0.16 (0.29)0.12 (0.16)1.64 (0.21b)MDMQ—valence domain

−0.02 (0.27)N/AN/A0.21 (0.30)−0.14 (0.20)−0.07 (0.22)MDMQ—energetic arousal
domain

aCSE: coping self-efficacy.
bP<.01.
cP<.05.
dP=.05 (approaching significance).
eMDMQ: Multidimensional Mood Questionnaire.
fOn the basis of 1768 observations at baseline and 1130 observations at the end point.
gN/A: not applicable.
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Figure 2. Adjusted means for interaction between group and time for coping self-efficacy (CSE).

Changes in Secondary Outcomes

Vitality, Hassles or Uplifts, Affect, Perceived Stress, and
Satisfaction With Life
There were significant group-by-time interaction effects for
vitality (P=.03) and hassles (P=.02; Table 4). There were no
significant effects for positive and negative affect, perceived

stress, uplifts, and satisfaction with life. Pairwise comparisons
suggested that at week 4, there was a significant difference
between groups for hassles (P=.02), with the intervention group
reporting lower hassles. The magnitude of the change in the
intervention group was significant for vitality (P=.002) and
hassles (P=.004), with the intervention group showing positive
improvements in both instances (Figure 3).

Figure 3. Adjusted means for interaction between group and time for vitality and hassles.

Momentary Mood
There was a significant interaction between group and time for
the momentary mood outcome of the Multidimensional Mood
Questionnaire in the calmness domain (P=.04). Pairwise

comparisons suggested that at baseline, there was no significant
group difference in calmness scores (P=.67), whereas at week
4, calmness was significantly higher in the intervention group
than in the control group (P=.046; Figure 4). Pairwise
comparisons suggested no significant changes from baseline to
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week 4 in the intervention (P=.10) or control groups (P=.21).
There were no significant effects for valence or energetic arousal

(all P values>.10).

Figure 4. Interaction between group and time for the Multidimensional Mood Questionnaire (MDMQ) calmness domain.

App Usability
Of the 68 participants in the intervention group at week 2, a
total of 39 (57%) indicated that they would recommend the app
to family and friends, with a further 16 (24%) who were unsure.

A total of 60% (41/68) indicated that they wanted to keep using
the app for a few months or indefinitely, with 16% (11/68) not
wanting to access the app any further. Pep talks and
customizable voice options were selected as the favorite features
of the app for most users (Table 6).

Table 6. Top features selected by users of the intervention app at week 2 (n=68).

Values, n (%)Feature selecteda

53 (78)The Pep talks

43 (63)Being able to select different voice companions

36 (53)The variety of pep talks available

32 (47)The look and visuals of the app

30 (44)The tone and style of voices

30 (44)The material covered by the pep talk

28 (41)The variety of voice options available

26 (38)The daily notifications or inspirational quotes

19 (28)The layout of the menu

14 (21)The ability to gift a pep

5 (7)The Peppervescent points

4 (6)The weekly emails

aEach user could select up to 3 options.

In terms of qualitative feedback regarding how they felt after
listening to a pep, most participants (49/68, 72%) referenced

positive energy with a small number of detractors (5/68, 7%;
Table 7).
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Table 7. Summary of qualitative feedback grouped by key themes with example quotes.

Quote 3Quote 2Quote 1Theme

Positive energy

“Relaxed and supported.”“Inspired, calm, armed with practical advice
to get through tough times”

“I felt a bit more calm and assured and
ready to move forward with my day
with more confidence”

Calmer or relaxed (n=17)

“Uplifted and a more positive
outlook”

“Clear minded. Refreshed”“I felt a ‘pep’ in my step after listening
to the talks. I really enjoyed being able
to have a quick pick me up from a fa-
miliar voice.”

Clearer or uplifted
(n=13)

“A little better”“Help me change the way I think about the
issue I'm having.”

“Most often I feel better after listening
to a pep talk. I find I use them most
when I get stuck in a thought or some-
thing happens that derails my day.”

Generally better or sup-
ported (n=13)

“Some of them made me feel
better, more motivated or happi-
er about the day”

“After some peps, I felt a little better and
more motivated”

“Motivated and more positive”Motivated (n=6)

Null or negative

“About the same, really. It was
nice, though.”

“Fine but it didn’t tell me anything new”“Sometimes I felt a little bit better other
times I felt in different”

Neutral (n=14)

“This isn't for me”“Patronized. It felt like the app equivalent
of someone saying “you’ll be fine, you’re
great” when you disclose that you struggle
with your self image. Well intended, but
misses the mark”

“I couldn't get through the whole thing”Worse (n=5)

Discussion

Principal Findings
In this study, we aimed to evaluate the effectiveness and
feasibility of a self-guided app targeting emotional well-being
relative to active control of regular mood monitoring. The
primary feature of the intervention app was to provide pep talks
delivered by familiar and customizable voices to boost people’s
mood and coping resources. After 4 weeks, there was no
significant change in the total CSE. Exploratory analyses
suggested a significant improvement in one component, namely,
the perceived ability to stop unpleasant thoughts and emotions
(CSE Emotional subscale). The total app use was reduced over
the 4 weeks and was not predicted by any participant
characteristics. Pep talks, which are the central features of the
app, were favorably rated by users. Those who entered the data
immediately after listening to a pep largely indicated feeling
positive changes in their momentary mood state. Of the 3 aspects
of momentary mood measured daily, calmness improved
significantly for the app users. Finally, there were substantial
improvements in perceived daily hassles and vitality for those
randomized to the app condition. Overall, the significant changes
observed were aligned with qualitative feedback, which
highlighted the impacts of the app on feeling calmer and more
positive.

There is very little published evidence in the space of well-being
apps, despite the hundreds of apps available for download [21].
Most of the 48 well-being apps reviewed in 2021 assessed
mental health outcomes (n=19) and included clinical approaches
suitable for these targeted outcomes [22]. Medium effect sizes
were reported among the 6 that assessed emotional regulation.

Almost all the studies evaluating emotional regulation [22]
included full mindfulness interventions, which were largely
self-guided intensive programs, including audio sessions ranging
between 10 and 30 minutes. The self-guided app that we
evaluated was designed to fill a unique space in targeting daily
emotional well-being and to be much lighter, which was guided
by counseling principles rather than formal, structured programs.
Instead of delivering formal therapy, it is more likely to provide
a buffer to the constant drain on resources that may lead to larger
changes in well-being or increases in stress.

More recently, the Positive Activity Model has supported the
idea that simple tools can improve well-being [44]. The current
findings support the idea that less intensive intervention apps
may be effective. CSE was selected as the primary outcome for
this study, given its importance for a range of emotional
well-being outcomes. Specifically, it has been flagged as an
important mediator of how people manage traumatic events
with the potential to mitigate the experience of possible distress
[45]. CSE has also been flagged as a relevant factor for
maintaining health behavior in the Health Action Process
Approach model [46], consuming healthier diets [47], and in
elite athlete’s performance [48]. In this trial, the findings for
CSE were close to being statistically significant overall, with
the subscale measuring the ability to control unpleasant thoughts
and emotions showing significant improvement over time in
the intervention group. Bandura [49] noted that the ability or
inability to control and redirect thoughts is a major aspect of
anxiety and that the ability to turn them off is critical for good
well-being. As a key feature of the app, it appears that pep talks
could assist in developing this critical skill.
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App usability and user feedback data were promising. More
than 75% (53/68) of participants completing evaluation in week
2 reported wanting to continue using the app beyond the trial.
Before commencing, participants were blinded to the content
of the app and were told only that the study evaluated its
effectiveness on daily stressors. A small number of people did
not enjoy the app (ie, 5-11, depending on the metric used).
Nevertheless, this sample was not specifically interested in
wellness apps, as evidenced by the low number of existing
wellness apps installed on the participants’ devices. In
combination with partial blinding, it was expected that the app
would not be to everyone’s taste. However, the overall
qualitative feedback was also mostly positive, reflecting positive
changes in calmness while also focusing on feeling positive or
having an improved outlook. This appears to have translated to
positive changes in momentary calmness and vitality but not
overall satisfaction with life.

The hassle conceptualization of stress has been called “a minor
events approach” [50] and aligns with the targeted outcome of
using the app. Effects were present for this domain but not for
general perceived stress. Early conceptions of well-being
suggested that hassles were a large part of overall well-being
[51] and that hassles were better at predicting well-being, mental
health, and health status than life events [50,52]. Using a
Dynamic Structural Equation Modeling approach on 14-day
data from students, Tran et al [53] reported that physical health
complaints were predicted by the experience of hassles the day
prior. Overall, the ability to significantly reduce hassles could
have health benefits and improve overall well-being. Our
measure did not capture the centrality of hassles nor ongoing
themes and issues [54]. Future studies could aim to improve
measurement to determine if changes occurred for substantial
hassles or in sheer volume, which would change the
interpretation of possible outcomes.

Hassles may also be reduced through increased vitality, given
that positive energy has been associated with fewer negative
appraisals of personal problems [55]. Vitality is an important
outcome, as it includes feelings of aliveness and high positive
energy is associated with motivation [55], which reinforces its
potential as a buffer against resource depletion. In recent years,
there has been a documented reduction in vitality because of
coronavirus-related anxieties [56], meaning that improvements
in vitality may be even more timely.

The increase in vitality in the intervention group represented a
7.8% improvement on average. A previous study observed that
a 5% to 10% decrease in vitality (based on the 36-Item Short
Form vitality subscale) was associated with increased disease
risk for conditions ranging from depression to angina and
osteoarthritis [57]. Thus, the magnitude of the observed change
for the intervention group could have meaningful impacts on
future health if these effects can be maintained over the 4-week
trial duration.

In the context of a broader theoretical model, it appears that a
simple tool can have benefits for some aspects of coping.
However, the CoR theory needs to consider not only equipping
people with tools but also the confidence to use them [58]. Using
a pain paradigm, researchers have shown that greater perceptions

of control are most beneficial in the presence of confidence
[59]. Self-worth is likely to be an important variable. Future
interventions positioning apps as resources for mental health
and well-being should account for these variables, as they are
likely to have significant mediation or moderation effects on
outcomes.

Strengths and Limitations
This study was a controlled, rigorously designed trial, powered
appropriately to detect meaningful effects. Previous studies
have used anywhere between 12 days and 12 weeks to evaluate
similar apps with those of longer durations targeting clinical
samples [21,22]. The 4-week period proved enough to detect
changes in some well-being indicators but did not provide an
indication of how sustained these changes are over time. This
is particularly true for outcomes, such as vitality and hassles,
which may be more transient than constructs, such as
self-efficacy.

Our primary research questions focused on the effectiveness
and feasibility of the app rather than mechanisms for change;
therefore, we can only use the literature to guide the
interpretation of which specific features of the app were
associated with the changes observed. Coaching frameworks,
humor [60-62], and positive charismatic people [63] may be
beneficial. A total of 2 peps were listened to more than the
others, and some of the voice options were also more popular.
Appropriate variety in topic and delivery could be an important
part of success; however, it is unclear where this tipping point
lies.

The current sample was targeted toward individuals in the
market for whom the app was developed and designed in a
process that occurred before this effectiveness trial. The target
market included a narrow age range, comprising mostly women
with no major mental health challenges. Approximately
one-third of the interested participants were deemed ineligible.
It may be possible that healthier samples and women have
stronger CSE overall, which makes it easier to build upon [64].
However, its effectiveness in other groups remains unknown.
The sample also included a higher proportion of people with
university degrees or greater in those aged between 25 and 50
years compared with the general population in Australia, of
which 38.7% had obtained this level of education [65]. It is
possible that recruitment through our institution’s social media
pages attracted more highly educated samples because of its
reputation as a national science organization in Australia.
However, analysis of other data in Australia suggests that
well-being indicators may be harder to shift in samples with
greater income or education levels because of higher
expectations regarding life circumstances [66].

Not all feedback received regarding the Hey Lemonade app was
positive. There was a notable proportion of unsure selections
(16/68, 24%) regarding the recommendation of the app to others.
Qualitative feedback regarding the ability to gift peps to people
provided some insights into possible hesitation to recommend
with users, suggesting that they needed to feel comfortable
enough to forward on “self-help–type” materials. The nature of
a mental well-being focus may create challenges for
recommending and sharing components.
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One of the largest challenges in this study was the technical
issues associated with daily mood monitoring using the freely
available SEMA3 app. These may have disproportionately
affected the control group, for whom mood monitoring was the
primary task associated with trial participation, as well as
Android users who appeared to report more technical issues.
Unfortunately, using a third-party app, such as SEMA3, meant
that these issues were outside the control of the research team.
It is reassuring that no negative changes were observed in the
control group; however, it is unclear if this may have disrupted
any possible positive change generated by mood monitoring
for those in the control group.

Conclusions and Implications
The Hey Lemonade app is designed to be a simple, no-fail tool
to assist people in managing daily stress. The intervention did

not result in a significant change in the primary outcome of
CSE, but it did improve momentary calmness and secondary
outcomes, including positive feelings and the ability to cope
with general life hassles over 4 weeks. This indicates that a
digital intervention such as the Hey Lemonade app might be
useful for bolstering people’s resource kitty and hence make
them more equipped to face daily challenges. More broadly,
the findings also suggest that simple solutions may have the
ability to generate meaningful outcomes for well-being [44].
These findings were witnessed in a targeted sample, excluding
those inexperienced with apps or experiencing substantial mental
health or life challenges. Nevertheless, the Hey Lemonade app
represents a promising self-guided approach for managing daily
life stress and promoting positive well-being states.
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