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Efficacy of e-BPS: An adaptation of the Best possible Self exercise implemented
through positive technology. A Randomized Control Trial

Abstract

Context Best possible Self (BPS) is a positive psychological intervention based on
positive future thinking. It has been shown to be effective in improving well-being and
depressive symptoms over short periods of time. Positive technology is a scientific
approach designed to increase well-being through Information and Communication
Technologies.

Objective To assess the efficacy of the BPS implemented through a positive technology
application in improving optimistic thinking, affect and depressive symptoms, during a
one-month period, with two follow-ups one and three months later.

Design, setting and participants Randomized, single-blind control trial. Central
randomization was performed by an independent researcher using computer software to
generate lists allocating participants to treatments. Recruitment was carried out through
advertisements at two universities. Randomized participants were 78 young adults who
were assigned to the e-BPS condition (n=38) or to a control group (n=40).

Interventions Participants were asked to visualize their BPS each day using a Positive
Technology Application. The Control condition consisted of thinking and writing about
daily activities, also through technologies.

Main outcome measures Affect, future expectations, and depressive symptoms were
measured in different time frames.

Results 78 participants were analyzed using intention-to-treat analyses. Results showed
that BPS was effective in improving future expectations measures and reducing
depressive symptoms until the post-training. However, these effects were not
maintained in the three-month follow-up period.

Conclusion This study indicates that BPS can also be effectively adapted for
implementation through positive technologies. Factors such as the variety of exercises
and the instructions can play a role in maintaining the changes in the long term.

Trial registration clinicaltrails.gov Identifier: NCT02321605
Funding Jaume | University grant PREDOC/2012/51
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1. INTRODUCTION

In the past fifteen years, the goal of positive psychology interventions has been to find
out how to enhance and sustain the emergence of positive emotions and well-being.
Meta-analyses have shown that these interventions are effective in improving well-
being and depressive symptoms in the general population and in individuals suffering
from specific psychosocial problems (Bolier et al. 2013; Sin & Lyubomirsky, 2009).

One of these interventions is the Best Possible Self (BPS), proposed by King (2001) as
a disclosure writing exercise where participants have to write about their life goals. In
this activity, participants are asked to imagine and write an essay about themselves in
the future, after everything has turned out as well as it possibly could, and read it every
day during the established period (King, 2001; Sheldon & Lyubomirsky, 2006). Results
of King’s studies showed that it was less upsetting and distressing than writing about
other topics (i.e. writing about trauma), and it was even associated with decreased
illness symptoms compared to controls (King, 2001; King & Raspin, 2004). In this
regard, given that depressive patients usually have a pessimistic view of their personal
future (Rief et al., 2015), BPS has been shown effective in improving depressive
symptoms in depressive and pessimistic individuals (Pietrowsky & Mikutta, 2012;
Sergeant & Mongrain, 2014). It is important to note that, although these studies also
collected information about positive variables, BPS was first designed to reduce
negative symptoms and decrease illness (King, 2001).

The first study that included BPS as a Positive Psychological Intervention (PPI) to
promote well-being was conducted by Sheldon and Lyubomirsky (2006). In this study,
it was compared the efficacy of two PPIs: BPS and Expressing Gratitude, as a way to
increase and sustain positive emotions, compared to a control condition. Furthermore, it
was explicitly asked to the participants not only to write the essay, but also to visualize
their best possible future. Results showed that, after 4 weeks, participants who
performed one of the two PPIs increased their levels of positive affect significantly
more than the control condition, but the effect was more pronounced in individuals who
performed the BPS exercise. In addition, the BPS intervention has shown efficacy in
improving positive affect and subjective well-being measures 6 and 8 weeks later
(Boehm, Lyubomirsky & Sheldon, 2011; Layous, Nelson & Lyubomirsky, 2012;
Lyubomirsky, Dickerhoof, Boehm & Sheldon, 2011), but these effects were not
maintained after 6 months (Lyubomirsky et al. 2011).

Although prior studies indicate that BPS is effective in improving some aspects of
subjective well-being, these studies do not explore its effect on other variables. In this
regard, it has been suggested that BPS, which is a future-oriented exercise, might have
the potential to improve variables such as optimism and future expectations (Peters,
Flink, Boersma & Linton, 2010). In this sense, Peters and colleagues (2010) showed
that the performance of the exercise was able to produce significant changes in future
expectations in a single session, compared to a control condition (Peters et al. 2010). In
another study, the BPS exercise was tested during a two-week period, producing



improvements in dispositional optimism and future expectations compared to a control
group (Meevissen, Peters and Alberts, 2011). In addition, Meevissen and colleagues
(2011) provided specific domains for the imagery content (personal, professional, and
social domains) in order to standardize the content of the exercise as much as possible.
Furthermore, in a quite similar study, it was shown not only that the BPS exercise was
able to produce changes in optimistic attributions and dispositional optimism after a
week, but also its differential efficacy with a gratitude intervention, which is more
focused on the past (Peters, Meevissen & Hansen, 2013). However, there are no data
about the maintenance of the effects on these specific variables related to the future
beyond two weeks of intervention. The present study is aimed to cover this gap by
analyzing the impact of an adaptation of BPS exercise on future expectations and
optimism after one month of practice.

On the other hand, an important aspect of the BPS intervention is the way it is
implemented. Up until now, the BPS exercise has been performed by writing on a blank
sheet of paper. Thus, previous studies asked participants to write an essay about their
best possible self and read it every day during the established period (King, 2001,
Peters, et al. 2013). However, the use of Information and Communication Technologies
(ICTs) is helping to develop other ways to implement these kinds of exercises, as occurs
in the clinical psychology field with the emergence of new treatment methods (virtual
reality, augmented reality, Internet interventions; Andersson & Cuijpers, 2009; Opris et
al., 2012). Likewise, the use of ICTs has also been suggested to enhance the benefits
produced by positive psychology (Botella et al., 2012; Riva, Bafios, Botella,
Wiederhold & Gaggioli, 2012). In this regard, the integration of ICTs and Positive
Technology has resulted in the emergence of a new field called “Positive Technology”
(PT). This approach has been defined as “the scientific and applied approach that uses
technology to improve the quality of our personal experience, with the goal of
increasing wellness and generating strengths and resilience in individuals,
organizations, and society” (Botella et al., 2012; Riva et al., 2012). Thus, PT can be
used to influence three specific features of our experience: emotional quality, linked to
the generation of positive and pleasant experiences; engagement/actualization, using
technology to achieve engaging and self-actualizing experiences; and connectedness,
using technology to improve social integration and connectedness (Bafios et al., 2014).
Moreover, the use of PTs can help to standardize procedures because it allows much
more control over the process (Bafios et al., 2013). In the present study, we have
adapted the BPS exercise for implementation through Positive Technology. In this case,
we use this technology to enhance the quality of the experience by providing a more
engaging way to perform the exercise.

In sum, this study is designed to investigate whether the BPS exercise applied through
positive technologies increases optimistic future thinking beyond two weeks of
intervention (Meevissen et al., 2011), and explore the effects on other potentially
impacted measures, such as affect and depressive symptoms, after one month of training
(Layous, Nelson & Lyubomirsky, 2013; Sergeant & Mongrain, 2014). Thus, the main



goal is to test if the adaptation of the BPS exercise is able to replicate the effects found
in other studies in the short- (pre-post session; Peters et al., 2013) and mid-term (15
days; Meevissen et al., 2011), and explore whether these effects are maintained after a
training period of one month. In addition, a second goal is to explore whether these
effects are maintained at follow-ups measured one and three months later. Finally, the
present study explores the acceptance and perceived usefulness of the exercise and the
technology used to implement it. Based on these goals, the main hypothesis is that
participants of the BPS condition will increase their levels of positive affect, optimism,
and future expectations, and reduce depressive symptoms until post-training, compared
to a control condition. Given that the second goal is exploratory, no hypothesis has been
established with regard to this matter. The third hypothesis is that participants will
report high levels of satisfaction with and perceived usefulness about the exercises and
about the use of Positive Technologies.

2. METHOD
2.1 Participants

The total sample was composed of 78 participants, 27 men (34.6%) and 51 women
(65.4%), mostly students and administrative personnel from the Universitat Jaume | and
the Universitat de Valencia. Mean age was 23.8 years (SD=3.85). Information about the
flow of participants through the study is presented in the results section.

2.1.1 Inclusion and exclusion criteria

The inclusion criteria used to select the participants were: 1) Aged between 18 and 70
years old, 2) Not suffering from a severe physical illness, 3) Not suffering from a
psychological disorder or receiving psychological treatment.

2.2 Measures
Primary Outcome

Positive and Negative Expectations. We used the Spanish adaptation of the Subjective
Probability Task (SPT; MacLeod, 1996, Molinari et al., in press). This instrument
measures positive and negative expectations about events that will occur in the future. It
consists of 30 items, 20 of them related to negative expectations about events that can
take place in the future (i.e. "You will have health problems™) and 10 referring to
positive expectations (i.e. "People will admire you™). The instrument asks individuals to
judge the likelihood of an event happening in the future on a 7-point scale (from 1 “Not
at all likely to occur to 7 “extremely likely to occur”). Some studies have found
appropriate internal consistency levels for positive and negative expectations (a=0.80-
0.82 and 0.91, respectively; Meevissen et al., 2011; Peters et al., 2010).

Secondary Outcomes

Dispositional Optimism. We used the Spanish adaptation of the Life Orientation Test
(LOT-R; Otero-Lopez, et al., 1998; Scheier, Carver & Bridges, 1994). This scale
measures the extent to which a person generally expects favorable outcomes. It includes
10 items: 3 items refer to positive expectations (i.e. "I'm always optimistic about my
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future™), 3 items refer to negative expectations (i.e. "l rarely count on good things
happening to me"), and 4 items are fillers. Answers are rated on a 5-point scale (from 0
“strongly disagree” to 4 “strongly agree”). Higher scores reflect a higher level of
dispositional optimism. Other studies have found an internal consistency for the eight
items of a=0.76 (Meevissen et al. 2011).

Positive and Negative Affect. To measure affect, we used the Spanish adaptation of the
Positive and Negative Affect Scale (PANAS, Sandin et al., 1999; Watson, Clark &
Tellegen, 1988). This instrument is composed of 20 items: 10 items measuring positive
affective states (i.e. "Interested™) and 10 items measuring negative affect states (i.e.
"Irritable™). Participants rate on a five-point scale (from “Not at all” to “Extremely”) the
degree to which they usually feel a specific affective state. PANAS is one of the most
widely-used instruments to measure affect because it shows excellent psychometric
properties (Cronbach Alpha’s from 0.87-0.91).

Depressive symptoms. The Beck Depression Inventory was used to measure mood
levels (BDI-II; Beck, Steer & Brown, 1996). This is one of the most widely used
instruments to assess the severity of depressive symptoms in general and clinical
populations. In the present study, the Spanish validation of this instrument was used
(Sanz, Garcia-Vera, Espinosa, Fortin & Vazquez, 2005). It is composed of 21 items
designed to assess depression in its different expressions: cognitive, affective, somatic,
and behavioral (i.e. sadness, sleep problems, apathy, sex behavior). The time frame
referred to in the questions is the past two weeks, and the answers range from 0
(absence of the symptom) to 3 (maximum level of the symptom). This scale has good
reliability and internal consistency, with Cronbach’s alphas of 0.84-0.89.

Participants’ opinions. This scale includes five questions about qualitative data, rated
on a Likert scale (from 0 to 10). First, “To what extent has your participation in this
imagination exercise been satisfactory?” Second, “To what extent has your
participation in this imagination exercise been useful? Third, “To what extent has the
use of this technology been satisfactory?” Fourth, “To what extent has the use of this
technology been useful?” Finally, “How many days per week did you perform the
exercise?”

2.3 Design

This is an experimental, repeated-measures study with two independent groups. All
participants (N=78) were randomly assigned to two conditions: 38 to the experimental
condition (adaptation of the BPS exercise) and the other 40 to the control condition
(Daily Activities). The random assignment of the participants to the different
experimental conditions was carried out by an independent researcher who had no
knowledge about the study or the intervention received in the different groups. The
randomization was performed through a randomization list created by the Random
Allocation Software, version 1.0. The participants did not know the characteristics of
the different experimental groups.



The study was registered in the United States National Institute of Health Registration
System (http://www.clinicaltrials.gov) with Clinical Trials Registration Number:
NCT02321605, https://clinicaltrials.gov/show/NCT02321605. Moreover, the study was
approved by the Ethics Committee of Jaume | University.

Six assessment moments were used (see Figure 1): Before the exercise (pre), after the
first session (post-session), mid-term training (15 days-training) and post-training.
Moreover, we included two follow-ups: one month after finishing the training period
(1% follow-up) and three months after finishing the training (2" follow-up)

INSERT FIGURE 1
2.4 Positive Technology Applications

Book of Life. This virtual application looks like a personal diary and is composed of
different chapters in which users are asked to write about many different topics and
support the essay with multimedia content. For this study, a new chapter was created
with the BPS instructions, allowing the participants to add pictures, songs, and videos to
the BPS essay. Book of Life is a module of the EARTH system, a self-guided platform
with different activity modules, each of them designed to induce specific emotions. As a
whole, it has shown efficacy in increasing positive mood (Bafios et al., 2014; Botella et
al., 2016).

TEO (Emotional-Online Therapy). This web platform is designed for use as a tool or a
complement in the framework of a therapeutic program (for example: homework
assignment; Quero, Molés, Pérez, Botella & Bafios, 2012). It can be used to develop and
organize therapeutic contents based on multimedia materials, as well as to create and
personalize treatment sessions and protocols. Furthermore, after reading the exercise,
participants can access two virtual environments (a forest and a beach), where they can
stay as long as they like.

SMS messages: A protocol for sending messages was developed to encourage and
remind participants to practice the exercise. The messages were sent through the
website www.trendoo.es. in a randomized way, for example: “Happiness is not an ideal
based on reason, but rather on imagination. Don’t forget to continue to practice the
imagination exercise! Thank you very much.” or “Hello! You're doing great! We
encourage you to continue to practice the imagination exercise. Thank you very much.”

PowerPoint: A PowerPoint file was created to write about the activities, feelings and
thoughts experienced in the past 24 hours. It included a first slide with the instructions
for the exercise, and from that point on, the participant could add slides as he/she
tracked the following days.

2.5 Interventions

e-BPS: In this condition, participants were asked to write about and imagine a future in
which they have reached all their goals and developed all their potential in four different
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domains: personal, professional, social, and health domains. Unlike other studies do not
include a health domain (Meevissen et al. 2011), we considered it important for
participants to think about what they would have to do to improve or sustain their
current level of health, a significant life area.

Participants performed the exercise in the “Book of Life” located in the laboratory. This
application was designed so that participants could write and imagine their BPS and
incorporate multimedia content (images, music and videos) into the essay, in order to
enrich the experience and enhance the content of what they had written. After the first
session, all the content included by the participants in the “Book of Life” was exported
to the web platform (TEO), so that they could continue to practice the exercise at home
in the same format.

Daily activities (DA): In this condition, participants were asked to think and write about
everything they had done in the past 24 hours. These instructions were adapted from the
Sheldon and Lyubomirsky (2006). As they performed the exercise, participants were
told that it would help them to identify problematic areas in their lives and work on
improving them. Participants in this condition were provided with a PowerPoint
document on which to write the content of the exercise. They kept this document so that
they could continue to write at home.

In both conditions, they were told to write the exercise in the format of a personal story
to facilitate visualization. Furthermore, they were given a printed copy of the text they
had written and, in the case of the participants in the BPS condition, this copy included
the pictures they had added. In both conditions, we asked the participants to continue to
practice the same exercise once a day at home for at least five minutes during the rest of
the month. As a reminder, SMS messages were delivered weekly for all the participants.

2.6 Procedure

Sample recruitment was carried out by placing advertisements at different locations at
Jaume | University of Castellon (Spain). The information provided to announce the
study was extracted from the experiment performed by Meevissen and colleagues
(2011), who designed a slogan to attract people’s attention. The advertisement stated
that the study consisted of testing “The Power of Visualization”, and that it could have a
positive influence on mood. Individuals who showed interest in participating in the
study contacted us by email or telephone. They were informed about the characteristics
of the study, and if they agreed to participate, an appointment was made for the first
session. Before the first meeting they were randomly assigned to one of the conditions.
When the participants arrived at the laboratory, they signed the informed consent stating
that they were participating in the study voluntarily. Later, we briefly explored whether
they met the inclusion criteria for the study, and they completed the pre-test
questionnaires. After that, the participants received the instructions for the
corresponding exercise in audio format and on paper. Next, all the participants were left
alone in the room to avoid distractors and stimulate concentration on the exercise. All
participants in both conditions prepared the exercise during 20 minutes. In the case of
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BPS condition, if multimedia content was not still selected, participants were
encouraged to do it, allowing them to spend a maximum of 5 minutes. When the time
was up, all the participants were asked to perform the 5-minute imagery exercise.
Specifically in the e-BPS condition, individuals performed the imagery exercise through
another display of the Book of Life, where they visualized the BPS essay along with the
multimedia content selected previously. Regarding the DA condition, participants were
asked to read and visualize the content of their essays through the full screen mode of
the PowerPoint presentation, in order to reproduce a similar methodology and use the
same technology in both conditions.

To finalize the session, all the participants had to fill out the PANAS and SPT again to
assess the immediate effects of writing and visualizing the exercise. At the end of this
first session, they were asked to continue to practice the exercise 5 minutes a day during
a period of one month. During this training period, two brief text messages per week
were sent to the participants’ mobile phones to encourage them and remind them to
perform the exercise once a day. Fifteen days later (mid-term training), participants
received and completed online surveys containing a brief follow-up of the LOT-R, SPT
and PANAS, in order to compare the results at this time with similar studies (Meevissen
etal. 2011).

At the end of the one-month study period (post-training), participants were given an
appointment to complete the post-training assessment, including the participant opinion
scale. Finally, participants were contacted online one and three months later to complete
the follow-up assessments (1% and 2" follow-up). It is important to note that, during the
follow-up period, participants were encouraged to continue to practice the exercise, but
they were not instructed to perform it daily. Instead, they were told that they could
decide how many days they would practice it, although we encouraged them to do so at
least two or three days a week to maintain the habit. These instructions were given,
regardless of the assigned condition. Furthermore, one text message per week was sent
during the follow-up with the same content as the SMS sent during the one-month
training.

2.7 Data analyses

Analyses were separated by measurement moments in order to check the efficacy of the
intervention at different time points. Therefore, we divided the analyses into pre- and
post-session assessments to analyze the single-session effects, and other analyses were
performed with the other time assessments to explore the efficacy over time.

One-way analysis of variance (ANOVAs) was performed to find out whether there were
significant differences between the groups in demographic data and pre-treatment
measures. Mixed ANOVA with repeated measures were used to compare the effects of
the intervention on the measures between the two conditions at the different time points.

In order to improve the quality of the study and following the CONSORT guidelines,
intent-to-treat (ITT) analyses were carried out. These analyses make it possible to use

8



all the available data from all the randomized subjects who received the allocated
intervention (n=78; Gupta, 2011). For the treatment of missing data, the procedure
suggested by Hair and colleagues (2014) was followed. First, the type of missing data
was explored, concluding that they were missing data at item-level and, thus, eligible
for imputation. Second, the quantity of missing values was analyzed, determining that
any of the measures had more than 21% missing values. Third, a diagnosis of the
random pattern of missing data was carried out through the Little MCAR test (#2(1110)
= 634.96, p> 0.05); Little & Rubin, 1990). This test concluded that the missing data
were due to chance, and not to any other factor registered in the database. Finally,
maximum likelihood estimation (ML) was performed for the missing values, and
sensitivity analysis comparing results of the completers with the estimated values.
These analyses showed that there was no chance of falling into biased estimations by
using the maximum likelihood estimation.

We analyzed single-session effects (pre—post-session), through a 2x2 ANOVA, to
compare the effects of the intervention on affect and future expectations in the BPS and
DA conditions. Next, effects over time were explored by carrying out a 5x2 ANOVA
for each measure (Pre— 15-days-training— Post-Training— 1%Follow-up— 2"‘Follow-
up). Finally, effect sizes (Cohen’s d) and confidence intervals were calculated for
within-group changes, based on the formula provided by Botella and Sanchez-Meca
(2015). Reporting the effect size strengthens the reliability of the observed changes
because it is the best indicator to assess the magnitude of the findings in research studies
(Durlak, 2009).

Moreover, we analyzed the participants’ opinions collected through the scale.
Specifically, the levels of satisfaction and usefulness of the exercises and the technology
were explored, as well as the frequency of the exercise. We calculated the average
scores provided by the participants, and we compared the differences between
conditions through independent-samples t-tests.

3. RESULTS
3.1 Participant Flow

Regarding the flow of participants throughout the investigation process, Figure 2 shows
that 89 people were interested in the study. Eight of them did not participate in the first
session because they were ultimately not interested (n=6), or they did not answer the
phone call (n=2). A total of 81 participants were assigned to the two experimental
conditions: e-BPS, n=40; DA, n=41. Of them, 3 people did not attend the first session (2
from the e-BPS condition and 1 from the control condition), and so the total sample that
received the intervention consisted of 78 participants.

INSERT FIGURE 2

3.2 Pre-Treatment Data



Differences in pre-test scores between conditions were explored through one-way
ANOVA. These analyses revealed no significant differences between conditions before
treatment on any of these variables: SPT-POS (F[1,76]=1.25; p=0.267), SPT-NEG
(F[1,76]=0.681; p=0.412), PA (F[1,76]=0.431; p=0.514), NA (F[1,76]=0.876; p=0.352),
LOT-R (F[1,76]=1.225; p=0.272) and BDI (F[1,76]=0.031; p=0.860). These findings
indicate that the random assignment was successful. In addition, applying the same
analysis, no significant differences were found based on participants’ sex (y?(1)= 0.162;
p = 0.687) or age (F[1,76]=0.438; p=0.510).

3.3 Intervention effects
3.3.1 Pre—post-session effects (Single-session effects)

To analyze single-session effects, we conducted a repeated-measures mixed ANOVA
on the SPT and PANAS questionnaires. Results showed significant time effects for all
the measures included: SPT-POS (F(1,76)= 26.91, p= 0.001), SPT-NEG (F(1,76)=
41.98, p= 0.001), PA (F(1,76)= 31.58, p= 0.001) and NA (F(1,76)= 4.92, p=0.03).
Interaction effects were found for the two variables of the SPT, namely SPT-POS
(F(1,76)= 9.85, p=0.002) and SPT-NEG (F(1,76)= 10.75, p=0.002), showing that the
BPS exercise was more effective in increasing positive expectations and decreasing
negative ones, compared to the control exercise. However, no significant interaction
effects were found for PA (F(1,76)= 3.12, p=0.081) or NA (F(1,76)= 0.62, p=0.432), as
there was a change in the scores after the first session, but with no significant
differences between conditions.

Figure 3 and 4 shows the graph of the change in scores for BPS and control conditions,
as well as the effect size (measured by Cohen’s d; Cohen, 1988) for both measures. As
the figure shows, in the case of the e-BPS condition, a significant moderate effect size
(at 95% confidence intervals) was found for SPT-POS, SPT-NEG and PA, and a non-
significant small effect size for NA. For the control condition, effect sizes did not reach
significance for any of the measures, although a small effect size was found for PA.

INSERT FIGURE 3-4

3.3.2 Effects on the different time point assessments

Table 1 shows the means, standard deviations, and within-group effect sizes for mid-
term, post-training, and follow-up effects in both experimental conditions.

We carried out a 5x2 ANOVA (Pre—15-days training —Post-Training—1* Follow-
up—2"? Follow-up) of the different measures. We found a significant time effect on the
SPT-POS (F(1,76)= 3.45, p=0.012), SPT-NEG (F(1,76)= 7.02, p=0.001), PA (F(1,76)=
3.46, p=0.012) NA (F(1,76)= 5.63, p=0.001) and BDI (F(1,76)=11.29, p=0.001),
indicating that a significant change in scores over time had been produced in both
conditions. The time effect was non-significant in the case of LOT-R (F(1,76)=1.38,
p=0.249), indicating that the change in both conditions was non-significant over time.
ANOVA analysis did not show any significant interaction effects for any of the
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measures. Regarding the effect size (Table 1), in the case of the e-BPS condition, it is
possible to observe a continued increase in the effect size during the training (15 days to
post-training) on the SPT, PANAS and BDI measures, and this was more pronounced in
the case of SPT-NEG and BDI, where a moderate effect size was found. The effects on
these measures were maintained until the first follow-up and disappeared in the second
follow-up, with the exception of BDI, whose effects were maintained in the second
follow-up. In the case of the control condition, we also found a small effect size on the
SPT-POS, PANAS and BDI at post-training, and these effects were also maintained in
the first follow-up, with the exception of the SPT-POS, whose results disappeared in
both follow-ups. In the case of BDI, the scores reached a moderate effect size at the first
follow-up, but the effect size became small in the second follow-up.

INSERT TABLE 1
3.4 Participants’ opinion

Regarding the participants’ opinions, we carried out independent-samples t-tests
between conditions on the questions about satisfaction and usefulness. For the exercise,
we did not find any significant differences between conditions. All the participants
showed high levels of satisfaction (M=7.59, SD=1.5 for the e-BPS condition, and
M=7.21, SD=1.91 for the control condition), and they referred to finding the exercise
useful (M=7.21, SD=1.71 for the e-BPS condition, and M=6.94, SD=1.86 for the
control condition).

In the case of the use of Positive Technologies, the Book of Life was rated significantly
higher than the PowerPoint on usefulness (t=2.62, p=0.01) and satisfaction (t=2.66,
p=0.01). Regarding the descriptive data, the Book of Life was considered very useful
(M=8.03, SD: 1.61), and participants felt highly satisfied with its use (M=8.00,
SD=1.44). The TEO system also received appropriate scores on usefulness (M=6.92,
SD=2.21) and satisfaction (M=7.12, SD=2.03). The PowerPoint was also considered
useful (M=6.45, SD=3.00), and participants felt satisfied with it (M=6.79, SD=2.15).

Regarding the frequency of the exercise (figure 5), an ANOVA showed a significant
time effect (F[1,56]= 47.5, p<.01), indicating a decrease in the scores over time for both
conditions (Figure 4). No differences between conditions were found (F [1,56]= 1.1,
p=0.34).

INSERT FIGURE 5
4. DISCUSSION

In this study, we analyzed the efficacy of an adaptation of the BPS intervention
implemented through positive technology (e-BPS) in improving future expectations,
optimism, positive affect, and depressive symptoms, compared to a control condition.
These effects were explored at short, mid- and long-term and acceptance and utility
levels of the exercises and the technologies were also collected.
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Regarding our first hypothesis, the results indicate that the e-BPS intervention was able
to replicate the significant improvement in future expectations after a single session,
compared to the control condition (Peters et al. 2010; Meevissen et al. 2011). However,
in the case of affect, no significant differences between conditions were found, although
the effect size for positive affect showed a significant moderate effect size in the e-BPS
condition, whereas a non-significant small effect size was found for the control
condition.

Considering the effects at fifteen days and at post-training, there was an overall
improvement trend in the different measures, but there were no differences between
conditions in any of the measures. Regarding the effect sizes at post-training, they were
higher for the e-BPS condition, ranging from significant small to moderate effect sizes
for future expectations and for positive affect. The effect sizes found in this study are
similar to the results reported in prior studies (from small to moderate), except that they
found significant differences between conditions (Meevissen et al., 2011; Sheldon &
Lyubomirsky, 2006). However, no change was found in dispositional optimism during
the first month in either condition, indicating that the exercise was not powerful enough
to produce any effects, unlike in the findings by Meevissen and colleagues (2011).
Otherwise, the moderate effect size for the depressive symptoms confirms that this
exercise could have a positive impact on the negative and pessimistic view of the
personal future in depressive patients, as prior literature suggests (Pietrowsky &
Mikutta, 2012; Sergeant & Mongrain, 2014).

In the case of the control condition (daily activities), some benefits were observed in the
participants in these time frames. Specifically, negative future expectations and negative
affect reached a significant small effect size at post-training that was maintained in the
case of negative affect until the first follow-up. These results could explain the lack of
significant differences between conditions in the ANOVA, as they both obtained
changes. Thus, positive effects of thinking and writing about daily activities could be
explained by the fact that reflecting about the events that happened during the day could
create a higher level of awareness of the good and bad moments. The inclusion of the
PowerPoint to perform the exercise might also have contributed to these effects, as it
could provide a good framework for writing. This result is consistent with the study by
Pennebaker (1993), who showed that, independently of the emotional content of the
writing, enhancing the use of words that express awareness or are related to cognitive
activity was linked to improvements in health. Furthermore, other studies also showed
that the daily activities exercise was able to improve dysfunctional attitude levels
(Renner, Schwarz, Peters & Huibers, 2014) and diminish negative affect (Sheldon &
Lyubomirsky, 2006). For this reason, it would be interesting to choose another more
innocuous control activity in order to test the effects in a fairer way.

With regard to the second hypothesis, we explored whether these effects could be
maintained at the one- and three-month follow-ups. Results for the e-BPS condition
showed maintenance of the changes in future expectations, affect, and depressive
symptoms until the first follow-up, although only negative expectations and positive
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affect remained significant. However, nearly all of these effects disappeared at the
second follow-up; only the scores on depressive symptoms continued to decrease over
time in both conditions, especially in the e-BPS condition. Thus, although the study
sample was composed of university students, and depression levels were low, a
tendency toward reductions in these scores over time was observed. Regarding the
disappearance of the effects at the second follow-up, these results were similar to the
effects on subjective well-being shown by Lyubomirsky et al. (2011), where the
performance of the exercise 8 months later did not show significant effects on well-
being, compared to a control condition.

Regarding the third hypothesis, the performance of the BPS and the Daily Activities
was rated as satisfactory and useful for all the participants. These results suggest that the
motivation to do the exercises was high, and that they enjoyed and took advantage of
them. Participants also rated the Positive Technology Applications as useful and
satisfactory. However, satisfaction and usefulness levels were significantly higher for
the Book of Life than for the PowerPoint. These results support arguments about the
complementary role that ICTs can play in the positive psychology approach (Botella et
al., 2012; Riva et al., 2012). In this regard, technologies can add some advantages, as
they help to standardize the procedure or, in contrast, carry out controlled modifications
to make it a more attractive and engaging activity for users. Along these lines, the
importance of these findings lies in the need for interventions that can fit the profiles
and features of different people (Lyubomirsky & Layous, 2013). Therefore, this
intervention could be more effective in people who prefer to use ICTs.

Collected data in regard to the reported frequency of performing the exercises showed
that, in both conditions, participants continued to practice the exercise weekly, even in
the follow-up periods, when they were only invited to continue to do the exercise two or
three days a week. Even with the reduction during the follow-up, the observed
frequency is indicative of participants” willingness to do the exercise. This, it is possible
that participants did not find it necessary to perform the exercise more than two or three
times a week to obtain benefits. Based on a habit formation model, lapses of one week
would be indicative of greater difficulties in maintaining a specific behavior (Armitage,
2005). In this case, the fact that the exercise was performed more than two days a week
during the follow-up period could be a good prognosis for future performance and the
maintenance of the habit. It would be interesting to find an optimal balance between the
performance rate and the benefits, in order to discover the minimum frequency
necessary to maintain the effects.

The present study contributes to the positive psychology literature because it not only
explores long-term effects of a PPI, but it also conducts intent-to-treat analyses for
handling missing values. Both aspects are crucial indicators of the methodological
quality of the studies, and they have a direct impact on the validity and generalization of
the results (Rothwell, 2006; Schulz, Altman & Moher, 2010). However, only about one
fourth of the studies with PPIs explore long-term effects, and they rarely conduct intent-
to-treat analyses (Bolier et al. 2013). Attending to the observed weakening of the
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outcomes over time, it could be explained by one of the mediator variables of PPIs
proposed by Lyubomirsky and Layous (2013), the variety. These authors propose a set
of factors that could affect the efficacy of the exercise. In the present study, the BPS
manipulation consisted of repeating the exercise of visualizing the best possible future
for four months, based on the essay edited in the first session. This situation could
produce the phenomenon called hedonic adaptation (Diener, Lucas & Scollon, 2006),
where the exercise no longer produces the same benefits as it did in the beginning.
Taking the prior literature into account, factors like variety (Lyubomirsky & Layous,
2013) could help to avoid the hedonic adaptation that these exercises usually produce
(Diener et al. 2006). Therefore, we should think about the possibility of improving
positive psychological interventions by making them more varied and tailored to each
participant. In this sense, our team has designed a program for the improvement of
positive processes and traits related to the future by mixing optimistic thinking (BPS
exercise) and the components of hope therapy, in order to improve the variety of the
intervention and sustain the effects in the long term (Enrique, Molinari, Llorca &
Botella, 2016).

This study has some limitations. Participants may have been biased by the information
received before the study. The advertising used to catch their attention stated that
performing the exercise could have a positive influence on their mood. However, the
information was extracted from other studies where it had no effect on the results
(Meevissen et al. 2011; Sheldon & Lubomirsky, 2006). Future studies should try to
control this variable, as in the study by Layous and colleagues (2012). They compared
the efficacy of the BPS exercise in participants who read false testimonials about the
benefits of the exercise and participants who read neutral information. Results showed
that greater gains in well-being were obtained by participants who read the false
testimonials, which suggests the importance of expectations in the actual efficacy of the
intervention. Furthermore, the control condition focuses on the past 24 hours, unlike the
BPS exercise, which is oriented towards the future. Therefore, further studies should
include a control condition with the same temporal orientation in order to compare the
results. Despite the innovative design of the intervention, it is important to note that the
efficacy of the technologies was not compared to a condition without technologies,
which means we cannot know the differential role of the technology in the
implementation of the BPS exercise. Moreover, the decrease in depressive symptoms
observed during the training and follow-up supports the link between depressive
symptoms and future expectations (Beck & Haigh, 2014; Rief et al. 2015). In this
regard, the study sample was composed of young students with low scores on
depressive symptoms and negative affect, which might make it more difficult to observe
changes in these measures because of floor effects. As Sergeant and Mongrain (2015)
showed, individuals suffering from emotional distress benefit more from PPIs than
healthy adults. For this reason, it would be interesting to carry out studies with clinical
populations with higher depressive symptoms in order to find out whether the BPS
exercise is also able to reduce depressive symptoms. Overall, we can say that the BPS
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exercise might be included as a way to prevent emotional problems, beyond improving
positive affect and well-being.

Future studies could also explore the effects of the BPS exercise on other constructs
related to eudaimonic well-being and goal pursuit, such as self-efficacy or purpose in
life (Ryan & Deci, 2001). Furthermore, it would be important to develop new more
sensitive instruments to change, such as a measure of state optimism, similar to the state
hope scale (Snyder et al., 1996). These instruments would make it possible to analyze
the real impact of these interventions on optimism because dispositional optimism is too
stable to detect short-term changes (Liau, Neihart, Teo & Lo, 2016; Pietrowsky &
Mukutta, 2012). Moreover, the inclusion of other types of measures, such as Ecological
Momentary Assessment strategies, could help to perform a much more accurate
assessment (Trull & Ebner-Priemer, 2009).

In conclusion, in the field of positive psychology, further research is needed about basic
aspects such as the development of procedures, and interventions designed to enhance
specific positive features and the implementation of high-quality methodological
designs. In this sense, this study provides important information about the efficacy of
BPS exercise in a controlled study. Nevertheless, the progress in the field in the past
decade shows new developments that allow us to understand the BPS experience and,
thus, the conditions and processes that contribute to the emergence of positive feelings.
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Within-group Within-group
Mean (SD) effect size, d effect size, d Mean (SD)
[95% CI] [95% CI]
15-Days Post- Pre—15-Days Pre—Post- o 5 2" Follow- stpl ond e

Pre Training Training Training Training 1% Follow-Up Up Pre—1"F-Up Pre—2" F-Up

SPT- BPS 5.12(0.88) 5.22(0.92) 5.42(0.77)  0.11[-0.43-0.21] 0.33[0.02-0.64]* 5.39 (0.85) 5.28 (0.93) 0.30[-0.03-0.64]  0.18[-0.13-0.49]

POS DA 5.34(0.85) 5.29(0.66) 5.51(0.57)  0.06[-0.25-0.37] 0.20[-0.10-0.49] 5.39 (0.78) 5.51 (0.69) 0.06[-0.26-0.38]  0.20[-0.11-0.50]
Total 5.23(0.87)  5.26 (0.79) 5.47 (0.68) 5.39(0.81) 5.40 (0.82)

SPT- BPS 2.88(0.93) 2.54(0.88) 2.41(0.83) 0.36[0.11-0.61]* 0.50[0.22-0.76]* 2.48 (0.86) 2.75(0.91) 0.42[0.10-0.74]*  0.14[-0.17-0.45]

NEG DA  2.69(1.08) 2.43(1.02) 2.42 (0.97)  0.24[0.01-0.47]* 0.25[0.01-0.48]* 2.54 (1.09) 2.67 (1.22) 0.14 [-0.16-0.43]  0.02[-0.29-0.32]
Total 2.78(1.01)  2.48(0.95) 2.41 (0.90) 2.52 (0.98) 2.71(1.08)

BPS 3.06(0.77)  3.32(0.75) 3.37(0.72)  0.33[0.02-0.64]* 0.39[0.08-0.70]* 3.37(0.72) 3.26 (0.72) 0.39[0.07-0.72]*  0.25[-0.11-0.62]

PA DA 3.18(0.79) 3.21(0.62) 3.36 (0.66)  0.04[-0.33-0.25] 0.22[-0.07-0.51] 3.39(0.61) 3.37(0.83) 0.26[-0.05-0.57]  0.24[-0.12-0.59]
Total 3.12(0.78)  3.26 (0.69) 3.37(0.68) 3.38(0.66) 3.27(0.88)

BPS  1.59(0.46) 1.56 (0.37) 1.49(0.36)  0.09[-0.16-0.33]  0.23[-0.02-0.49] 1.52 (0.46) 1.66 (0.42) 0.17[-0.15-0.48]  -0.13[-0.50-0.25]

NA DA 1.72(0.67) 1.66 (0.66) 1.53(0.56)  0.09[-0.15-0.33] 0.28[0.02-0.53]* 1.47 (0.48) 1.60 (0.57) 0.37[0.04-0.69]* 0.18[-0.19-0.54]
Total 1.66 (0.58)  1.62(0.56)  1.51(0.47) 1.50 (0.47) 1.68 (0.57)

LOT- BPS 15.63(5.42) 15.81(4.87) 15.77(5.45) 0.03[-0.28-0.21] 0.03[-0.25-0.20]  16.34 (3.81) 17.23(3.63)  0.13[-0.21-0.47] 0.29[-0.01-0.59]

R DA 16.82(4.04) 16.74(450) 17.39(3.65) 0.02[-0.22-0.26] 0.14[-0.36-0.08]  17.42 (3.84) 15.04 (4.98)  0.15[-0.48-0.19] -0.43[0.13-0.73]
Total 16.24 (4.77) 16.29 (4.67) 16.60 (4.65) 16.89 (3.84) 16.16 (4.45)

Bpl- BPS 8.08 (6.42) 4.87 (3.93) B 0.49[0.20-0.77]* 4.37 (5.89) 4.19 (5.33) 0.57[0.24-0.89]* 0.59[0.24-0.94]*

I DA  7.80(7.42) - 5.97 (6.11) 0.24[-0.01-0.49] 3.71 (4.70) 4.60 (5.44) 0.54[0.22-0.86]* 0.42[0.10-0.75]*
Total  7.94 (6.90) 5.43 (5.16) 4.03 (5.29) 4.40 (5.35)

SPT-POS: Positive expectations (potential range 1-7); SPT-NEG: Negative Expectations (potential range 1-7); PA: Positive Affect (potential range 1-5); NA: Negative Affect (potential range 1-
5); LOT-R: Life Orientation Test (potential range 0-24); BDI: Beck Depression Inventory (potential range 0-64); BPS: Best Possible Self; DA: Daily Activities
BDI-Il was not included in the 15-days training
*Significant effect size, indicated by 95% Confidence Intervals.
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