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Abstract Smartphones are revolutionizing approaches to wellbeing investment. Those
seeking greater happiness can engage with thousands of downloadable self-help applica-
tions instantly, yet their effectiveness remains largely unknown. This investigation
explored the viability of delivering a positive psychological intervention in application
format to authentic happiness seekers. A smartphone-based randomized-controlled trial
was conducted with a diverse self-selecting pool, randomly assigned to engage with an
empirically supported mindfulness intervention (n = 57) or a control intervention
(n = 64) for 10 days. The study explored smartphone methodology, the importance of
empirically based content for wellbeing enhancement and the extent to which user expe-
rience related to wellbeing gains. Results of repeated measures ANOVAs showed statis-
tically significant increases in positive affect with a medium effect size and reduced
depressive symptoms with a small effect size, although no statistically significant differ-
ences in satisfaction with life, flourishing or negative affect were found. No statistically
significant gains were observed in the control condition. Ratings of task enjoyment were
positively correlated (Pearson’s r) with positive affect increase. Findings support the
viability of smartphone-based interventions to significantly enhance elements of wellbeing,
underscoring the importance of application content and the role of person-activity fit. This
investigation presents implications for happiness seeking strategies in the real world whilst
showcasing a dynamic method of intervention delivery that can benefit future research and
practice. If the greatest mission of positive psychology is to enhance global flourishing, the
potential of smartphone-based interventions may play a vital role.
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1 Introduction
1.1 Psychology and the Smartphone Revolution

We live in an age where technology is constantly evolving; becoming rapidly smarter,
better and faster. The technological revolution of the twenty-first century has infiltrated all
aspects of daily life, affecting thoughts, behaviour, consumption and social interactions in
new and unexpected ways. Smartphones have played an important role in this revolution.
An estimated 1.82 billion active smartphones were in use globally by the end of 2013
(Khalaf 2013).

Smartphone devices are used for much more than communicating; the vast functionality
leaves little that a smartphone cannot do. This diversity has created unprecedented user
dependency. Devices are checked on average every 6.5 min, or 150 times per day and users
spend most of their time engaging with applications (Khalaf 2013). The astounding rise of
the smartphone has prompted compelling calls for this method to be more widely used
within psychological research (Intille 2012; Eonta et al. 2011; Raento et al. 2009). As well
as being highly accessible, versatile and cost effective, smartphone technology takes
studies far beyond the confines of laboratory-based studies with student populations, and
into the real world (Miller 2012). Dufau et al. (2011, p. 1) reason that this methodology
“has the potential to uncover laws of mind that have previously been hidden in the noise of
small-scale experiments,” or as Miller (2012, p. 221) says—they are “an occasion to
rethink what psychology could be.”

Discernable links between smartphone technology and positive health outcomes have
already been recognized in many fields, with preventative health and clinical interventions
leading the way (Stevens and Bryan 2012; Ozdalga et al. 2012; Hebden et al. 2012; Boulos
et al. 2011; Luxton et al. 2011; Busis 2010; Wolfenden et al. 2010). Within psychology,
mobile devices have been used in addiction treatment (McTavish et al. 2012), to accom-
pany the delivery of therapeutic interventions (Ly et al. 2012; Clough and Casey 2011) and
to generate rich sets of real world behavioural data (Dufau et al. 2011; Killingsworth and
Gilbert 2010). Positive psychology specifically has gained from Parks et al. (2012) use of
smartphone-based methodology offering application-based strategies to boost happiness.
Their study not only revealed new insights into intervention engagement, smartphone
methodology, and those pursuing happiness; studying participants in this naturalistic way
markedly enhanced the ecological validity of the findings and replaced prior assumptions
with empirical findings.

1.2 Seeking Happiness: “There’s an app for that”

Happiness is undeniably a personal investment worthy of pursuit. It is reputed to generate
life successes as well as confirm their existence (Lyubomirsky et al. 2005a, b). Beyond
hedonistic pleasure seeking, meta-analysis has shown subjectively rated wellbeing to be
associated with multiple personal benefits such as longer life expectancy, higher earnings,
more friends and a happier marriage (Lyubomirsky et al. 2005a, b). “Happiness seekers”
are those who make an intentional choice to pursue happiness and invest in their subjective
wellbeing through the selection of strategies. These features make them the target popu-
lation for all manner of happiness-enhancing interventions, including those researched and
developed within the field of positive psychology (Parks et al. 2012). Yet happiness seekers
have seldom been engaged in intervention research, and their characteristics, behaviours
and needs have been largely presumed throughout the literature (Parks et al. 2012).
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Parks et al. (2012, Study 3) studied the preferences and practices of real world happiness
seekers using smartphone-based methodology; specifically, analysing their usage of an
application that delivered a suite of empirically based interventions. The study revealed
important findings about happiness seeking practices and the potential to enhance well-
being through an application. These insightful and highly ecologically valid findings
highlight the potential for further intervention research to engage diverse, real-world
populations using smartphones. The popularity of such innovative methodology is likely to
transpire within the coming years as real-world research methods enable psychological
investigation to connect to the twenty-first century.

In just 5 years since the introduction of smartphone applications, there are now more
than 1.5 million available for download and by 2015 more than 89 billion applications will
have been downloaded (Khalaf 2013). The widest variety of strategies available to the
millions of real-world happiness seekers is via smartphone based self-help applications.
Tens of thousands are listed under “self-development”, “self-help”, “happiness”, and
“wellbeing”, with content varying from gratitude journaling and coaching to providing
support for clinical disorders—all downloadable to the device within seconds. Smartphone
applications are much more accessible, diverse, flexible, interactive, dynamic, discreet, and
cheaper (many are free) than other available forms of self-development; cumulatively
enhancing their appeal and popularity. The volume of content and instant accessibility
signifies a supply to meet the demand created by mass interest in personal development
originating from the self-help movement and the growing interest in positive psychology.

1.3 Differentiating Between Helping Yourself and Self-Help

Research originating from the field of positive psychology convincingly shows that a
substantial portion of happiness is within an individual’s control; through intentional
activities and responses (Lyubomirsky et al. 2005a, b). Researchers have demonstrated that
an assortment of brief, simple cognitive and behavioural strategies collectively known as
positive interventions can effectively improve happiness and wellbeing (for detailed
reviews see Layous and Lyubomirsky 2014; Parks and Biswas-Diener 2013; Sin and
Lyubomirsky 2009). These reviews feature diverse empirically based strategies such as
participants expressing gratitude, performing acts of kindness, visualizing their best pos-
sible self, using character strengths and practicing mindfulness. Randomized controlled
experiments have been used to establish that positive interventions are much more than
placebos, signifying instead that an empirical basis is critical in markedly enhancing
wellbeing over time (e.g. Layous et al. 2012; Boehm et al. 2011; Seligman et al. 2005;
Emmons and McCullough 2003).

Sin and Lyubomirsky (2009) conducted the first meta-analysis of positive interventions,
demonstrating they could significantly enhance wellbeing and also decrease depressive
symptoms. A meta-analysis of behavioural activation (BA) interventions for wellbeing by
Mazzucchelli et al. (2010) found comparable results. Most recently, Bolier et al. (2013)
found the effect size of positive interventions to be small, but sustainable at follow-up
periods of 3—6 months. These outcomes collectively validate the science of wellbeing as
incredibly worthwhile. Positive interventions demonstrate a developing understanding of
human flourishing and practical ways this experience can be enhanced; both aspirations of
the field of positive psychology (Seligman and Csikszentmihalyi 2000). Furthermore, these
findings distinguish positive interventions from non-researched self-help. They are
founding an empirically based dimension to happiness seeking at a time when personal
investment is in such great demand (LaRosa 2013). The science of positive psychology is
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able to propose rigorously tested, meaningful and sustainable ways to enhance wellbeing
that would offer real-world happiness seekers a more rewarding and effective experience
of helping themselves. To effectively reach this target audience, however, the delivery
format must be characteristic of their usual practices (Parks et al. 2012), such as the
development of content that is smartphone-based.

Regardless of influential endorsements and grandiose claims, the majority of strategies
that happiness seekers engage with are not supported by any form of research (Bergsma
2008; Rosen 1993, 1987). An astonishing lack of regulation and evidence base means very
few of the ‘happiness-boosting’ self-help techniques available boast demonstrable effects.
Whilst it is possible that such interventions could be highly effective regardless of any
scientific support; it is also plausible that they could be placebos, or indeed harmful. This
rigorous scientific view highlights a critical dissonance between what happiness seekers
believe they are engaging with, and what they are actually engaging with. To what extent
are individuals actually helping themselves by engaging with self-help?

Happiness seekers are motivated to become happier and spend time and resources pur-
posefully striving to reach this goal (Parks et al. 2012, Study 2 and 3). The booming success
of the non-researched self-help industry suggests that applying this mindset to engaging
with strategies that don’t have an empirical basis may enhance wellbeing to some extent.
Individuals choosing (i.e. self-selecting) to use these forms of intervention may experience
some slight gains in wellbeing resulting from positive illusions or a self-fulfilling prophecy
(Kunda 1990), regardless of the content, as they possess the will to become happier. Sin and
Lyubomirsky (2009) identified self-selection as a possible moderator of positive interven-
tion successes as those electing to participate can experience greater wellbeing gains (e.g.
Seligman et al. 2005). Subsequent laboratory-based studies found that motivation to become
happier was beneficial, but was not enough to significantly enhance wellbeing alone;
empirical content was also necessary (Lyubomirsky et al. 2011). For example, Ferguson and
Sheldon (2013, Study 2) found intention to become happier facilitated the outcome of a
wellbeing enhancing exercise, leading to greater gains in happiness.

Ultimately, the interaction of a combination of person and activity factors will deter-
mine the effectiveness of a positive intervention. Emerging research in this domain sug-
gests that the degree of ‘fit” between the person and activity as captured by the user’s
experience is linked to gains in wellbeing (Layous and Lyubomirsky 2014). In a previous
study, Schueller (2010) found participants who indicated a preference for certain positive
activities (i.e. enjoyed them, perceived a benefit from completing them, and did not find
them difficult) were more likely to follow those activities and ultimately showed greater
increases in wellbeing. Subsequently, Schueller (2011) used user preference to match
people to positive activities, with results demonstrating greater gains in wellbeing com-
pared to the non-matched counterparts. Collectively, the available research on self-selec-
tion and fit suggests that individuals who intentionally seek to be happier, (i.e. have
motivation and believe the strategies they use will work), when engaging with empirically-
based content that fits their preferences, should experience the greatest wellbeing gains.

1.4 Theory and Practice

Over a decade of research into intervention efficacy has informed the development of the
Positive Activity Model by Lyubomirsky and Layous (2013). Addressing how the features
of both the activity and person can influence the success of positive activities as they are
being performed, the model also accounts for how they unite to form the degree of fit.
Therefore, it provides a suitable framework to guide the present investigation. Notably, this
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model encapsulates the remarkable progress of intervention literature and the science of
wellbeing within a short time; from claims that trying to enhance happiness was futile
given its genetic predisposition (Lykken and Tellegen 1996), to asking how happiness can
be sustainably increased (Lyubomirsky et al. 2005a, b), to identifying potential underlying
mechanisms and optimal conditions leading to significantly enhanced wellbeing (Lyubo-
mirsky and Layous 2013).

While there is now sufficient theory supporting the notion of positive psychological
interventions to enhance wellbeing, it is evident that there is a distinct lack of theoretical
framework to guide the use of mobile technology to deliver these interventions. Mohr
et al. (2013) examined the diversity of behavioural intervention technologies (BITs) used
to create changes in the field of health. In recent years, BITs have been used to deploy a
wide range of behaviour change strategies via a gamut of technology platforms from
videoconferencing to gaming to smartphone devices. Yet Mohr et al. (2013) note how
BITs have predominantly developed by adapting established paradigms, and the limita-
tions this approach can bring. Whilst acknowledging the importance of current theoretical
models derived from behavioural and psychological origins, what’s missing is theory that
is so dynamic that it can be applied to technology as it continues to develop. This could be
feasibly created by taking an interdisciplinary approach (Dulin et al. 2013; Webb et al.
2010). Mohr et al. (2013) recommend assimilating existing theory with more progressive
models, for example, from control systems engineering. A merge of this nature would
generate theoretical models as adaptive and dynamic as the practice it seeks to explore and
enhance.

1.5 The Present Study

Advances in mobile technology provide the means to investigate life as it is lived in
innovative ways. It can connect research to real world practices on a global scale, yet the
dynamic opportunities afforded by these methodologies are yet to be fully realized. Despite
a substantial body of work on the efficacy of wellbeing enhancing interventions, the
majority of research fails to engage those whom the interventions are predominantly tar-
geting, or deliver activities in ways comparable to real world experiences. As happiness
seekers continue to engage with non-researched interventions, the field of positive psy-
chology demonstrates how interventions yield sizeable and sustainable effects. Herein lies
the incongruence between experimental research and real world practice; where the hap-
piness seeking experience could be greatly enriched and sustained whilst fulfilling a fun-
damental mission of positive psychology—to help individuals to flourish (Seligman 2011).

To address these limitations, the present study was designed with innovation and rel-
evance to the real world in mind. A global and diverse sample of self-selected happiness
seekers was engaged to take part in an investigation more reflective of their natural
practices by delivering intervention content through a smartphone application. The
research involved a randomized-control trial of a mindfulness intervention delivered via
smartphone in the first study of its kind.

1.5.1 The Science of Mindfulness
The present investigation selected to use a mindfulness-based intervention for a number of

key reasons. As one of many empirically based interventions to choose from, an appli-
cation delivering mindfulness training was sourced primarily for its capacity to meet
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refined positive intervention criteria as outlined by Parks and Biswas-Diener (2013). The
primary goal of the intervention was to induce positive outcomes, it was grounded in
empirical findings, and it was appropriate for the population engaged. Secondly, meditation
was identified in a previous study as the least practiced intervention strategy by real world
happiness seekers (Parks et al. 2012, Study 2), indicating this type of intervention was less
likely to be previously rehearsed or currently practiced by the sample.

Mindfulness is a practice of non-judgmental awareness of present moment experiences
(Kabat-Zinn 2003; see also Hart et al. 2013) that is inherently linked to greater wellbeing.
There is a wealth of scientific literature spanning more than three decades demonstrating
the beneficial impact mindfulness meditation has on health, wellbeing and psychological
functioning in both clinical and non-clinical populations (for reviews see Keng et al. 2011;
Shapiro and Carlson 2009; Baer 2003; Dillbeck and Orme-Johnson 1987). By researching
long-term meditators and delivering mindfulness-based training to novice meditators,
scientists are building a deeper understanding of the multiple pathways influenced by the
practice, that lead to greater psychological health (Baer et al. 2012; Brown et al. 2007).

Remarkably, mindfulness interventions as brief as three short sessions have yielded
positive outcomes (Harnett et al. 2010; Zeidan et al. 2010; see also Carmody and Baer 2009),
and under certain conditions—instant gains have been reported (Ussher et al. 2014).
Mindfulness-based training is predominantly delivered face-to-face, with a small number of
studies trialling content delivered online (e.g. Cavanagh et al. 2013; Gliick and Maercker
2011). The scarcity of smartphone-based mindfulness studies and no randomized controlled
studies of this kind to date means the feasibility and potential of this format of intervention
delivery remains largely unknown (Plaza et al. 2013).

1.5.2 Hypothesis 1: Real Content, Real World, Real Change?

Our first hypothesis concerned the role of empirically based content. Self-selected par-
ticipants were randomly allocated to an experimental or control condition to determine
whether having the motivation to become happier and then engaging with a mindfulness-
based positive intervention would enhance wellbeing significantly more than a placebo
control task. It was hypothesised that engaging with the positive intervention would sig-
nificantly enhance participant wellbeing levels. An incorporated aim of this hypothesis was
to support the initial findings of Parks et al. (2012, Study 3); that smartphones are a valid
platform to effectively deliver positive interventions.

1.5.3 Hypothesis 2 and 3: Exploring the Smartphone Experience

Our second and third hypothesis concerned the role of person-activity fit. As a new plat-
form of intervention delivery, many factors remain unknown about smartphone-based
delivery and experience, yet could be vital in its future usage and success. Guided by the
theoretical framework of the positive activity model (Lyubomirsky and Layous 2013) and
previous research (Schueller 2010), task enjoyment and difficulty were selected to
investigate further. We aimed to lead the way in informing the positive activity model
about the role of user preferences in smartphone-based intervention delivery. It was
anticipated that the user’s experience would relate to intervention outcome; specifically, it
was hypothesized that a significant positive correlation would be observed between task
enjoyment and wellbeing gain, and a significant positive correlation would be observed
between task ease and wellbeing gain.
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2 Method
2.1 Participants

A fundamental aim of this study was to attract a self-selected pool of happiness seekers.
For this reason, participants were recruited through advertisements in two self-develop-
ment based e-newsletters and interest groups of this nature on Facebook and LinkedIn over
a period of 6 weeks. All participants joined a study “aimed at enhancing wellbeing” on a
voluntary basis and were not offered any kind of incentive for taking part. Advertisements
stipulated eligible participants needed to be over 18 years of age and have daily access to a
smartphone. A total of 535 people enrolled on the study website, however, 341 people only
partially completed stage 1 so their data was disqualified. Of the remaining 194 completing
stage one, attrition reduced the number completing the second stage to 121 people (see
Fig. 1 for a flow diagram). The final sample of 121 participants (86.6 % female) repre-
sented eleven countries (including Australia, USA, Poland, Switzerland, Malta, Sweden,
and Singapore). Ethnicity of the pool was predominantly Caucasian (90.1 %), compared
with Asian/Pacific Islander (1.7 %), Hispanic (1.7 %), other/multiracial (5.0 %) and 1.5 %
who declined to respond. Only 6.6 % of the population were students. Responses indicated
the pool was predominantly employed (65.3 %), postgraduate-level educated (41.3 %),
married (51.2 %), with an annual income of $50,000-$74,999 AUD (21 %). The mean age
was 40.7 years (SD = 10.6).

All baseline questionnaires and the instructions explaining how to download the
appropriate application to a smartphone device were stated on the study website. The
website was compatible with smartphone and tablet devices as well as computers, allowing
participants to choose their preferred device to sign up. Email reminders were sent out to
prompt participants to return to the website and complete follow-up measures post-inter-
vention. Therefore, there was no face-to-face interaction between the experimenter and
participants throughout the entire study.

2.2 Procedure

Participants followed online study advertisements to a Survey Gizmo web page introducing
the experiment and obtaining consent. Those taking part were advised that participation
was voluntary and they had the right to withdraw at any time (at which point their data
would be destroyed). Demographic information was gathered before a battery of baseline
psychological measures were completed. After this, study instructions were disseminated
according to the participant’s randomly assigned condition. Although adverts presented
this experiment as one aimed at enhancing wellbeing; website software randomly allocated
participants to an experimental or control condition and participants remained unaware of
this. A different smartphone application was selected to provide intervention content to
each condition over 10 days.

2.2.1 Headspace (Experimental Condition Application)
The experimental condition (n = 57) engaged with an empirically based intervention.
Headspace On-The-Go is a smartphone application delivering simple daily activities based

on mindfulness practice. It teaches beginners the basic concepts of mindfulness through
simple guided meditations and content is supported by science. Participants were instructed
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Fig. 1 CONSORT flow diagram

to follow the daily mindfulness exercises feature of the “Take 10” program for 10 min a
day over 10 days. The application was brief and easy to use, free to download and
accessible to smartphones globally.

2.2.2 Catch Notes (Control Condition Application)

The control condition (n = 64) engaged with a neutral task; a list-making application
called Catch Notes. Although Catch Notes has a variety of organizational features, par-
ticipants were instructed to use only the checklist function to “create an outline of what
you did on this day last week” for 10 min a day over 10 days, and to “write out these
activities in a checklist format” (adapted from Lyubomirsky et al. 2011). Catch notes was
free to download, simple to use and available globally.
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Screen-shot pictures were included on the study website to explain relevant application
features and guide participants through the process of downloading the application and
completing the assigned exercises. A 2-min introduction video was also offered in each
condition for participants to further familiarize themselves with application features if
necessary. Participants were encouraged to commence the first smartphone-based exercise
immediately, and self-administering the intervention, integrate it into their daily lives for
10 days. On the 11th day, a follow-up email was sent out inviting participants to return to
the study website. Here they were asked to rate their intervention experience before
completing matching follow-up measures to those delivered at baseline. After this, par-
ticipants were thanked for volunteering their time, and fully debriefed about the true aims
of the experiment in accordance with ethical guidelines.

2.3 Measures

The study used a range of assessments with established reliability and validity to measure
dimensions of wellbeing at baseline and follow-up. A selection of questions was also
presented post-intervention to capture subjective ratings of the intervention experience.

2.3.1 Satisfaction with Life Scale

The Satisfaction with Life Scale (SWLS, Diener et al. 1985) is a five item self-report scale
assessing respondents satisfaction with life (e.g. “In most ways my life is close to my
ideal”) rated on a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree).
The summation of scores results in a higher score indicating greater life satisfaction. It is a
validated measure with high test-retest reliability (» = .82) and also demonstrates high
internal consistency (o = .87; Diener et al. 1985).

2.3.2 Flourishing Scale

The Flourishing scale (Diener et al. 2009) comprising of eight statements, was created to
measure social-psychological prosperity and is mostly used to complement prevailing
measures of subjective wellbeing. The scale includes items such as “I lead a purposeful
and meaningful life” and “My social relationships are supportive and rewarding” incor-
porating essential components of a number of contemporary wellbeing theories to assess
major aspects of social-psychological functioning from the respondent’s viewpoint. Items
are rated on a seven-point Likert scale (1 = strongly disagree to 7 = strongly agree).
Scores range from 8 (lowest possible) to 56 (highest possible). A higher score indicates a
person possessing many psychological strengths and resources.

2.3.3 Positive and Negative Affect Scale

Positive and Negative Affect Scale (PANAS, Watson et al. 1988) contains a total of 20
positive and negative items for respondents to subjectively rate. Using a five-point Likert
scale (1 = very slightly or not at all to 5 = extremely), respondents rate the extent to
which they experienced feelings and emotions over the previous week (e.g. “Excited” and
“Guilty”). A sum of the ratings produces two scores; one calculating positive affect (PA)
and one for negative affect (NA). This measure is widely used in psychological research
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given its high test-retest reliability and levels of internal consistency (oo = .89 for PA,
a = .85 for NA; Crawford and Henry 2004).

2.3.4 Center for Epidemiologic Studies Depression Scale

The Center for Epidemiologic Studies Depression Scale (CES-D; Radloff 1977) is a
20-item measure used to assess the existence and duration of depressive symptoms during
the previous week. Ratings of each symptom range from “Rarely or none of the time (less
than 1 day)” to “Most of all of the time (5-7 days)”. Items include “I felt that people
dislike me” and “I thought my life had been a failure” where a high score indicates more
symptoms. The CES-D is one of the most widely used depression instruments (Shafer
2006).

2.3.5 Follow-up Assessment

Participants in all conditions received an email reminder within 24 h of completing the
intervention directing them to the study website to complete a final batch of measures. If no
action was taken, a maximum of three reminder e-mails were sent within 5 days of
completion. At follow-up, all participants were asked to indicate the number of days the
activity was completed (from 1 to 10), and respond to two activity rating questions “1. To
what extent did you find completing the activity enjoyable?” (1 = not at all
7 = extremely); “2. To what extent did you find the activity a difficult one to complete?”
(1 = very difficult—7 = very easy) as well as all validated measures explained above.

2.4 Statistical Analyses

Baseline characteristics, retention and per protocol results were compared among groups
using bivariate statistics (T and Chi squared tests). Bivariate comparisons were also carried
out with retention as the dependent variable and study group as the independent variable
controlling for socio-demographic and clinical characteristics. As there was only one
follow-up, just a per-protocol approach to analysis was used (intent to treat can be used if
scores can be inferred from middle assessments). In addition to analysis of efficacy,
intention to treat and per-protocol analyses were carried out using repeated measures
analysis of variance with SWLS, Flourishing, PANAS and CES-D scores as dependent
variables. Pearson’s correlational analysis was conducted to explore whether gains in
wellbeing experienced by the experimental group were related to participant’s subjective
ratings of task enjoyment or task difficulty.

3 Results

As can be seen in Table 1, baseline characteristics (both socio-demographic characteristics
and baseline outcome scores) were equivalent at the beginning of the trial. Only the level
of negative emotions (measured with the PANAS scale) was found to statistically predict
dropout from the study with a higher level for participants dropping out (t = —2.218,
p = .028).
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Table 1 Baseline socio-demographic and wellbeing characteristics by experimental group

Experimental (n = 97)  Control (n = 97)  Significance

N %o N %o
Socio-demographics
Gender (% female) 83 85.6 88 90.7 ¥* = 1223, p = 267
Employment (active, %)* 91 93.8 91 93.8 ¥* = .000, p = 1.000
Couple status® (married %) 50 51.5 47 485 ¥* = 186, p = .667
Single 34 35.1 37 38.1
Divorced/separated 13 13.3 13 13.3
Education (university degree %) 76 78.4 68 70.1 ¥ = 1724, p = .189
M SD M SD
Age 39.74 10.84 40.86 10.27 t=—.734,p = 464
Wellbeing
SWL 22.56 6.74 22.04 7.23 t=.513, p = .608
Flourishing 44.68 7.90 43.90 7.89 t=.691, p = .490
Positive affect 3243 7.78 33.27 9.35 t = —.676, p = .500
Negative affect 19.10 7.39 19.99 8.40 t=—.780, p = 436
Depression (CESD) 15.54 12.40 15.30 12.37 t=—.133,p = .8%4

SWL Satisfaction with Life Scale, CESD Center for Epidemiologic Studies Depression Scale
 Includes all people working, homemaking or studying versus unemployed or unable to work

® The variable was dichotomized (with couple vs. rest) in order to make subsamples statistically comparable
due to low frequencies in the widow category

3.1 Intervention Efficacy

Efficacy results using a per-protocol approach to analysis can be seen in Table 2. Statis-
tically significant improvements were found only for positive affect (measured with the
PANAS scale) and depression (measured with the CES-D scale). Results measured with
PANAS were more robust in terms of effect size and power. No significant improvements
were observed in the remaining outcomes (life satisfaction, flourishing and negative
affect).

3.2 Wellbeing and Person-Activity Fit

As PANAS positive affect showed the most robust results, we decided to carry out cor-
relational analyses with task enjoyment and difficulty. There was a statistically significant
correlation between positive affect gains and task enjoyment (r = .285, p = .031), but no
correlation with task difficulty rating (»r = .095, p = .482) were found. In comparison, for
the control group, any gains in positive affect were not significantly correlated with task
difficulty (r = —.115, p = .367) or task enjoyment (r = —.083, p = .512).
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4 Discussion

A number of important findings were uncovered within the present research relating to
positive intervention delivery, methodology and experience. In the first randomized con-
trolled positive intervention study via smartphone, happiness seekers were found to sig-
nificantly benefit from a mindfulness-based intervention. These findings offer new insight
that enriches the current understanding of the interplay between person, activity, method of
delivery and wellbeing enhancement.

Results confirmed the first hypothesis by demonstrating the importance of an empirical
basis to intervention content in order to significantly enhance wellbeing. Simultaneously,
this hypothesis confirmed the successful delivery of a mindfulness-based positive inter-
vention via smartphone application. Finally, an exploration of user preferences indicative
of person-activity fit showed a significant positive correlation existed between wellbeing
gain and task enjoyment.

4.1 Be Mindful that Content Counts

This study used a sample of happiness seekers with a will to become happier, who believed
they were all engaging with a positive intervention via smartphone application. Random
allocation to an experimental or control condition established that empirically based
content was crucial to improving wellbeing. Results showed that engaging with the
mindfulness application led to significant gains in positive affect with a medium effect size
and reduced depressive symptoms with a small effect size. No significant gains were
observed in the control condition. The combination of happiness seeker’s motivation and a
placebo task revealed that self-selection was not enough to markedly enhance one’s
wellbeing. As hypothesised, the combination of empirical content and a happiness seeking
attitude was.

It is highly encouraging to discover that this brief intervention produced meaningful
gains in positive affect and reduction in depression scores just as other forms of positive
intervention have done before (e.g. Sheldon and Lyubomirsky 2006; Seligman et al. 2005).
However, the intervention did not successfully influence all study outcomes. There was no
significant impact on satisfaction with life, flourishing or negative affect. Rather than
conclude that there was no impact upon these variables however, we propose the possi-
bility that it may have take longer than the parameters of our brief study for the effects to
transpire. Conducting the follow-up assessment immediately post intervention may have
been too soon to capture all of the changes that eventuated. While participants may not
have expressed a greater sense of flourishing or life satisfaction immediately, the literature
suggests that a significant rise in positive affect may have impacted other domains of
wellbeing and enhanced psychological resources over time (Seligman 2002; Fredrickson
2001). For this reason, the authors encourage replication of this study to include multiple
phases of follow-up. This approach would provide a more comprehensive picture of the
impact and sustainability of a mindfulness intervention on multiple dimensions of well-
being over time.

The delivery of mindfulness-based application content can be considered an effective
form of intervention as it yielded a significant positive impact in 10 days or less. This is
comparable to other forms of brief mindfulness training (Cavanagh et al. 2013; Harnett
et al. 2010). Although meditation has previously been identified as the least practiced
positive intervention strategy by those purposefully pursuing happiness (Parks et al. 2012),
such promising results suggest mindfulness-based interventions deserve more attention in
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the positive psychological intervention literature and by those seeking to enhance their
wellbeing levels.

The results of this investigation underscore the importance of engaging with content
based on scientific understanding if one’s goal is to become significantly happier. These
findings support earlier outcomes such as Lyubomirsky et al. (2011) demonstrating that
beyond self-selection, interventions need scientific substance. It is optimal to have both the
intention to become happier, as well as the right intervention content, for benefits to
transpire and last. These results evidence that empirically based interventions, when used
in real-world settings, can be highly beneficial to those motivated to use them. Thus, the
development and application of accessible positive interventions is an important under-
taking for the future of this field. The translation of empirical findings into interventions
that are widely disseminated and readily available to those they were intended for, could
afford happiness seekers the greatest benefits from their pursuit. Furthermore, this objec-
tive supports the central mission of the founder of positive psychology—to markedly
enhance human flourishing worldwide in the twenty-first century (Seligman 2011).

4.2 The Smarter Approach

As other fields have successfully adopted smartphone-based methodologies, the viability of
a positive intervention delivered via smartphone application was explored within this
investigation. Only one study to date in the field of positive psychology has analysed the
efficacy of a smartphone-based suite of interventions (Parks et al. 2012). However, their
study lacked random assignment or a control condition, making it challenging to confi-
dently draw conclusions from the findings.

Layous and Lyubomirsky (2014), Bolier et al. (2013), Mazzucchelli et al. (2010), and Sin
and Lyubomirsky (2009) present numerous randomized controlled experiments successfully
demonstrating how intentional changes to thoughts and behaviours create meaningful
increases in wellbeing. The gamut of positive interventions has been previously delivered in a
variety of formats including face-to-face, web-based, telephone and books. Yet format of
delivery has been identified as a potential moderator impacting upon intervention effec-
tiveness (Lyubomirsky and Layous 2013; Nelson and Lyubomirsky 2012). This study has
extended existing research by Parks et al. (2012) exploring the viability of smartphones to
deliver interventions with randomised controlled trial results showing that this format is
comparable to existing methods used to successfully enhance wellbeing.

Miller (2012) claims the formidability of smartphones is enough to “transform psy-
chology even more profoundly than PCs and brain imaging” (p. 221). Using only basic
smartphone features through a downloadable application, the current findings demonstrate
how smartphones are a feasible tool by which to disseminate intervention content
successfully. The potential exists to transport contemporary web-based delivery (e.g.
Schueller and Parks 2012; Mitchell et al. 2010; Schueller 2010) to an even more accessible,
cost-effective and user-friendly platform. The versatility of smartphone devices means
their functionality could be used in many ways to benefit both the study and the
enhancement of the human experience. It is hoped that this maiden trial inspires other
researchers to follow suit and push methodological boundaries.

4.3 If the Intervention Fits

This study explored the relationship between person and activity features, hypothesising a
significant positive relationship would be observed between gains in wellbeing and the
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degree of person-activity fit (derived from task enjoyment and task difficulty ratings). The
hypotheses driving this exploration were guided by the positive activity model (Lyubo-
mirsky and Layous 2013), although no studies to date have explored the role of fit in
smartphone-based interventions. Analysis of the user experience showed—in the case of
those engaging with a validated positive intervention—wellbeing gains were related to task
enjoyment, but not task difficulty. Thus, a relationship existed between how much par-
ticipants relished the experience of the intervention and their eventual wellbeing gain. This
correlation, while statistically significant, was in fact low. Work in this domain is still
emergent and many as yet unidentified variables are likely to influence the effectiveness of
a positive intervention. While this study exposed one significant relationship, the cir-
cumstances that lead to an optimal intervention experience are largely unexplored across
all delivery platforms.

Previous literature suggests that happiness seekers themselves do not always know
best, and rather than pursue optimal strategies that “fit”, they may instead engage with
interventions on the basis of enjoyment, or ease, that are not necessarily the most
effective for them (Parks et al. 2012, Study 3). In considering the vast choice of self-help
applications available, users are likely to engage with an intervention that has these
qualities, however, this is not indicative of the intervention working. The results obtained
in this investigation found no correlation in the control condition between wellbeing, task
ease or enjoyment rating. It appears logical that people who enjoyed the task would
make greater wellbeing gains (as opposed to not enjoying it), which lends support to the
previous research findings on user preference guiding online intervention outcomes
(Schueller 2010, 2011). It would be easy to speculate that people expressed enjoyment in
the task because their wellbeing levels were increasing, however, correlation does not
imply causation and this directional assumption requires additional research. It is pos-
sible that the observed relationship may have been moderated by a third factor, such as
the level of effort exerted or the kind of intervention delivered. Further research is
required to explore the dynamic interplay between person, preference, activity, and
outcome in this particular format.

While these results have uncovered interesting findings regarding fit and smartphone
delivery, it is important to qualify that these results cannot be generalized to all positive
interventions delivered in this way. The present study used a mindfulness-based inter-
vention, employing its own approach to wellbeing enhancement using a different combi-
nation of techniques to that of writing a letter of gratitude (e.g. Layous et al. 2013); finding
new ways to use character strengths (Seligman et al. 2005); practicing optimism (e.g.
Layous et al. 2012) and so on. There are still significant gaps in knowledge between
laboratory and real world settings, with results that could have important repercussions for
those authentically pursuing happiness and also the future delivery platforms for inter-
ventions. It cannot be assumed that the most effective and prominent interventions will be
as effective across all formats of delivery. Inversely, it may be that the lesser-utilised and
unfamiliar exercises will gain notoriety via smartphone application instead. It is also likely
that fit will be conceptualized, measured and emphasised differently across intervention
platforms in time. With thousands of contending smartphone applications, it is anticipated
that a dynamic approach to intervention delivery based on user feedback of fit levels will
be necessary to encourage self-administration and on-going engagement if significant
positive outcomes are to be attained.
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4.4 Caveats and Limitations
4.4.1 Real-World Approach

This brief intervention study attempted to research behaviour as it is likely to occur in a
real world context. In doing so, the internal validity was somewhat compromised by the
heightened ecological validity. It was believed to be a worthwhile trade off in order to
better understand phenomena in the context that it naturally happens and by designing a
randomized control trial it was anticipated that these effects would be minimized whilst
maintaining a decent level of internal validity. However, the lack of internal control
remains noteworthy.

4.4.2 Sample

Every effort was made to attract a global sample of active happiness seekers. Although a
diverse sample was collected, it is acknowledged that there are still limitations to the
generalizability of findings to happiness seekers from all cultures. The sample was pre-
dominantly well-educated Caucasian females living in Australia, with an average age of
40.7 years. It is also acknowledged that not every happiness seeker owns, or engages with
smartphone technology or applications and this may have created biases in the chosen
sample by representing a specific subgroup within this target population. In defence of the
present study, demographic information revealed that participants ranged in age from 19 to
63 years and were located across eleven countries, suggesting far greater diversity than
most homogenous student samples used in psychological research. Further, a population of
smartphone users circa 1.82 billion (Khalaf 2013) challenges the notion that this pre-
requisite was restrictive to participation.

The sample used in the present study was a self-selecting population. Lyubomirsky
et al. (2011) reason that respondents in a self-selecting sample will be fully aware of the
activities they are engaging in (e.g. Seligman et al. 2005), and may therefore express
biases that result in higher reported wellbeing gain. If that were the case in the present
study, we should have seen convergence in the reported wellbeing gain between the
control and experimental groups. It was only the experimental group that reported a
significant gain in positive affect and significant reduction in depressive symptoms. This
suggests no impact of expectation on wellbeing gain. Although the population was self-
selected, the presumption of gaining and the actual influence upon wellbeing gain was
weak.

4.4.3 Attrition

The study’s advertisements attracted 535 people to follow links and enrol on the study
website. This number reduced dramatically to 194 participants fully completing stage one,
indicating an attrition rate of 63.74 %. A further participant attrition rate of 37.95 %
between baseline and follow-up reduced the final number of participants to 121. This was
higher than anticipated and indicates potentially higher attrition rates for smartphone-based
research compared to other methodologies. It is plausible that this reduction in numbers
may have resulted from the voluntary nature of participation, the lack of face-to-face
interaction, or perhaps reflected methodological limitations including participant distrac-
tion, loss of interest, a lack of compatibility between the individual’s device and website
content, low battery, or poor internet connectivity. These and other similar issues are to be
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expected when selecting this methodology (for a review, see Miller 2012), although it is
anticipated that novel ways to overcome them will evolve as smartphone research matures.

4.4.4 Applications

This investigation used existing smartphone applications, as resource constraints did not
permit the design and creation of custom-built ones. The selected applications satisfied
intervention criteria, were free to download, and available globally. However, the available
content also determined the duration of the intervention and restricted delivery to 10 days.
When adopting smartphone-based methodology, it would be ideal to collect and access
data via a purpose-built customised application. This approach would allow for a smoother
integration of the user experience, give the experimenter greater control over content and
duration, as well as provide a richer dataset including analytics on duration and frequency
of usage, time of day, functions used, and much more (Parks et al. 2012). Although cost,
programming, and analysis obstacles were in this case prohibitive, it is noteworthy that a
collaborative development may have further enriched the investigation and afforded
greater flexibility in terms of intervention content, dissemination, exposure and follow up.

4.5 Future Directions
4.5.1 Think Smarter

The findings of this investigation support the idea that interventions can be successfully
delivered within smartphone application format. Moderate and small effect sizes were
captured, making outcomes from a smartphone-based intervention comparable to other
forms of intervention (Bolier et al. 2013; Sin and Lyubomirsky 2009). Meta analysis has
previously identified self-administered interventions as the least effective delivery format,
whereas human-supported interventions yield larger effect sizes (Sin and Lyubomirsky
2009). Therefore, it would be valuable for future research to explore the comparison or the
addition of smartphone-based application delivery to alternative formats. It may be the
case that smartphone-based interventions are even more effective when supplemented by
other means of intervention delivery, for example, adjunct to a human-supported inter-
vention such as coaching. One anticipated benefit of combining smartphone and face-to-
face intervention delivery would be increased adherence to an approach that so easily
permits a high rate of turnover.

Smartphone technology is underutilized in psychological research at large and the
scalability potential of intervention delivery is yet to be fully recognized. This investiga-
tion marks an important step in rigorous research to uncover the costs and benefits of
integrating wellbeing investment and positive interventions in the real world using feasible
methods. The global interest in attaining happiness (Diener 2000) continues to maintain
widespread appeal. Such popularity coupled with unprecedented smartphone usage and
rising reliance on applications (Khalaf 2013) strongly suggests that smartphone-based
methodology and engagement via an application is a rational progression for wellbeing
researchers to make.

An opening has been created whereby digital access could diminish the geographical,
cultural, and financial barriers to individuals accessing positive interventions, while
researchers benefit from studying life as it is lived. The functionality of smartphone devices
can be used to enhance existing interventions in novel ways; for example capturing a video
of a random act of kindness, recording geolocations where wellbeing is enhanced or
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tracking the social contagion of happiness. Herein lies a tangible opportunity for positive
psychology and happiness seekers to apply the science of human flourishing in an inno-
vative, meaningful and comprehensive way (Seligman 2011).

It is essential that wellbeing intervention strategies remain relevant to the end user and
their customary practices as it would be remiss of wellbeing science to lose touch with the
rapidly changing world in which its findings are expected to be applied. It is vital for
researchers to continually explore emerging twenty-first century practices and relate sci-
entific understanding to present-day experiences. Current trends are valuable indicators of
research and application potential. For example, recent market research revealed that
smartphone users spend more time in applications than online browsing, and interactive
gaming has been particularly disruptive as it is now the most popular activity on any smart
device (Khalaf 2013). Gamification, where elements of game playing are applied to tasks,
can be used to engage, educate and enhance personal resources in interactive ways. Early
research on gaming has provided favourable results concerning intervention engagement
and behaviour change across a range of health contexts (Mohr et al. 2013). Applications
such as Happify (2014) and Superbetter (2014) that integrate gaming and positive psy-
chology principles showcase how dynamic the ways to wellbeing can be. Creative col-
laborations of this nature and beyond will prove fruitful in the future understanding of
intervention delivery, user engagement and optimizing positive behavioural outcomes with
the use of emerging technology.

4.5.2 Theoretically Speaking

As a 10-day intervention study, this brief investigation offers valuable insight whilst
serving as a primer for future longitudinal research. It is anticipated that this investigation
will contribute towards addressing the theoretical gap surrounding smartphone-based
interventions and future research will extend these findings to reveal the sustainability and
long-term effects of the smartphone-based approach on wellbeing. There are multiple
factors of positive interventions and those engaging in them that were beyond the scope of
the present study; such as personality, optimal dosage, and duration of intervention.
Longitudinal research will give a clearer insight into the impact of such factors on well-
being investment and how this format of delivery fares for a diverse and global user
population over time.

Given the unique interaction between user and device, it is not sufficient to simply
revise existing behaviour change models intended for other platforms to support the design
and analysis of interventions delivered via smartphone. For example, while Ritterband
et al. (2009) have developed a model of behaviour change for internet-based interventions,
one cannot assume this will directly translate to the distinctive experience of smartphone
users engaging with an application. Mobile and internet-based interventions are in some
ways comparable, but are certainly not the same. Acknowledging this distinction, Riley
et al. (2011) argue that mobile interventions require their own guiding theory that captures
their dynamic nature and that which sets them apart from other forms of intervention.
Interestingly, Webb et al. (2010) found the effect size of internet-based interventions
increased in relation to their theoretical basis. Given the limited attention smartphone
research has received thus far, it is not yet known whether the same is true for interventions
of this nature.
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4.5.3 Applying Positive Psychology

The impressive evolution of positive psychological interventions reflects the flourishing
state of wellbeing research at a time when there is a widespread need. Research and
application are progressing almost simultaneously and this synergy is expected to continue.
For example, the meta-analyses by Sin and Lyubomirsky (2009) advocated a varied
“shotgun” approach to interventions is most effective, in which individuals practice
multiple strategies to boost wellbeing at the same time. Shortly thereafter the Livehappy
application was created, offering users eight exercises to use simultaneously that boost
wellbeing through strategies such as gratitude, savouring, and acts of kindness (Parks et al.
2012, Study 3). This investigation demonstrated the relative ease with which the science
can be disseminated to its supporters. As more is discovered regarding the optimal con-
ditions for wellbeing enhancement, it is anticipated this will be rapidly translated into new
and dynamic forms of intervention that offer truly accessible ways to wellbeing.

A prospective focus for the future concerns regulating and testing self-help content by
means of applying scientific rigour. So-called wellbeing enhancing content requires a
form of quality control and a level of scientific scrutiny to support user choice. For
example, a seal of approval governed by a body of experts would distinguish the content
that is research endorsed. Specifically in the field of positive psychology, clear dis-
tinctions must be made between effective wellbeing interventions and non-empirical or
even harmful self-help alternatives, for the sake of the user and also to maintain the
credibility of this field (Norrish and Vella-Brodrick 2007; see also Ehrenreich 2010;
Lazarus 2003).

5 Conclusion

The founder of the field of positive psychology ambitiously declared that by 2051, 51 % of
the world’s population will be flourishing (Seligman 2011). It is widely accepted that
positive interventions are a feasible and sustainable method of facilitating human flour-
ishing through markedly increasing wellbeing, thus offering a way of moving towards this
goal. Seligman (2011) accentuated the crucial role of positive computing in rising to the
colossal challenge, as well as the contagion of happiness (Fowler and Christakis 2008). The
consequential rise of the smartphone adds an incredibly important dimension to this
operation, bringing with it a network of over 1.82 billion users (Khalaf 2013). With this in
mind, the present study has covered new territory to demonstrate that smartphones are a
viable, effective method of intervention dissemination that offer a way to make happiness
seekers significantly happier. Whilst much more work needs to be done, the present study
presents a case for smartphone-based interventions to support the inspirational vision of
this field.
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