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Abstract

There is increasing evidence that positive interventions enhance well-being, although benefits
for individuals will partly depend on the congruence between their unique characteristics and
the requirements of an intervention. In this study, dispositional mindfulness was examined as
a potential moderator of the efficacy of two interventions: three good things and best possible
selves. These interventions were expected to increase positive affect and mental well-being
and decrease negative affect, and it was hypothesised that participants high on mindfulness
would benefit most. In an online randomised controlled trial, 211 participants (159 women,
52 men, Mage = 34.00 years) completed baseline measures of well-being and mindfulness, and
were randomly assigned into a seven-day intervention or a no-activity control group. Results

from 73 participants who completed Time 2 indicated that best possible selves significantly
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lowered negative affect, with a medium effect size. Follow-up data from 37 participants two
weeks later indicated that for participants with lower initial mindfulness, those allocated to
the best possible selves group experienced increased positive affect, with a large effect size.
Motivation to do the assigned intervention was strongly and positively associated with
practice, and both motivation and frequency were strongly related to increased mental well-
being. These results provide additional support for the efficacy of the best possible selves
intervention and indicate that it can be beneficial for individuals with low levels of

dispositional mindfulness.

Efficacy of Positive Psychology Interventions to Increase Well-being: Examining the Role of

Dispositional Mindfulness

While the highly pursued experience of happiness—or the more scholarly term of
subjective well-being—involves pleasant feelings which are to be valued in their own right
(Linley, Joseph, Harrington, & Wood, 2006), positive affect can also serve numerous other
functions. For example, the empirically validated Broaden and Build Theory (Fredrickson,
2001; Fredrickson & Branigan, 2005) explicates functions related to broadening stimuli-
response repertoires and openness to different experiences. Through this ‘broadening’
process, valuable social, physical and intellectual resources are accumulated and can be
drawn on in later challenges to build resilience and overcome adversity (Tugade &

Fredrickson, 2007).
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Although most people report levels of happiness above neutral, which may reflect an
adaptive function of positive emotions (Cummins, 2010; Diener, Lucas, & Scollon, 2006),
this does not mean that most people are fulfilling their potential for well-being. For example,
Keyes (2002) estimated that just over half of US adults reported moderate mental health and
only around 17 per cent reported a high degree of well-being referred to as “flourishing”
(positive feelings and functioning).

It is no surprise therefore, that there has been an increased interest in understanding
factors that contribute to happiness. Initial studies, mostly correlational in nature, were useful
in understanding key factors associated with subjective well-being (high levels of life
satisfaction and positive affect and low levels of negative affect) (e.g., Diener, Suh, Lucas, &
Smith, 1999). With increased interest in practical methods for enhancing happiness, scholars
have more recently focused their attention on ways of enhancing well-being, sometimes
referred to as positive psychology interventions (PPIs; Sin & Lyubomirsky, 2009). Some of
these studies have provided important insights into ways of increasing well-being.

One of the first happiness studies which pre-dated positive psychology was
undertaken by Fordyce (1977, 1983). He developed an information-based “14 Fundamentals
for Happiness” program, which encouraged the development of characteristics typical of
happy people, including being present-oriented and optimistic. Using a series of studies,
Fordyce (1983) found that his program was effective in increasing happiness over periods of
two weeks to four months, in comparison to control groups.

Over two decades later, Seligman, Steen, Park, and Peterson (2005) established the
effectiveness of three interventions in an online randomised controlled trial with 577
participants. The interventions involved writing down three good things, conducting a
gratitude visit (writing and personally delivering a letter of gratitude) and using signature

strengths in a new way. Participants who completed the three good things or using signature
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strengths in a new way interventions increased their happiness and decreased depressive
symptoms at the one-month, three-month and six-month follow-ups, with most of these
participants choosing to continue their activity beyond the specified period of one week.
Benefits of the gratitude visit were evident directly after the intervention and at one-week and
one-month follow-up. Similarly, Emmons and McCullough (2003) found that a gratitude
intervention which involved participants writing down things in their life for which they are
thankful increased life satisfaction and positive affect over a three-week period, and
decreased negative affect, relative to controls.

A meta-analysis by Sin and Lyubomirsky (2009) of 51 PPIs provides a good
indication of the types of positive interventions that have been developed, ranging from
expressing gratitude to savouring techniques. This meta-analysis found that positive
interventions significantly increased well-being and decreased depressive symptoms,
providing a substantial evidence base for continued work on developing and evaluating
positive interventions. At the same time more information is needed about individual
difference factors and mechanisms underlying effective positive interventions.

Building on a study by King (2001), which found that writing about one’s best
possible self for 20 minutes on four consecutive days was associated with improved well-
being and fewer illness related visits to a health centre, Sheldon and Lyubomirsky (2006)
used a best possible selves intervention in a four-week randomised controlled trial. They
compared this intervention with a counting one’s blessings activity derived from Emmons
and McCullough’s (2003) work. Both interventions and a control activity significantly
reduced negative affect at immediate post-assessment, while only the best possible selves
intervention significantly increased positive affect. One of the differentiating factors was self-
concordant motivation, which is the extent to which participants felt authentically motivated

to complete the task, with those assigned to the best possible selves task showing the highest
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level of motivation compared to the other two groups. Those in the best possible selves
intervention also had the highest degree of self-concordant motivation to continue with their
assigned activity after they were asked (but not instructed) to perform it over subsequent
weeks. Hence, motivation predicted continued exercise performance, which in turn predicted
higher positive affect at follow-up (Sheldon & Lyubomirsky, 2006).

An enhanced knowledge of individual-difference factors that are implicated in the
varying efficacy of interventions will assist in guiding their most successful application
(Lyubomirsky, Sheldon, & Schkade, 2005). Consistent with this approach, person-activity fit
states that the match between the intervention and individual characteristics such as interests,
values, motivation, character strengths, needs and personality need to be factored in to
determine which interventions work best and for whom (Lyubomirsky et al., 2005; Sheldon
& Elliot, 1999; Sheldon & Lyubomirsky, 2006). While there is increasing evidence for the
overall efficacy of positive interventions, the benefit of any particular intervention for an
individual will depend partly on this fit (Lyubomirsky et al., 2005). Although some insight is
being gleaned about possible influential factors, such as practice (Carmody & Baer, 2008),
motivation and baseline depression levels (see Sin & Lyubomirsky, 2009), the identification
of other factors is still warranted. For example, displaying particular strengths may play a key
role for activities that require the use of certain abilities in order to be performed effectively.
Consistent with the notion of person-activity fit, dispositional mindfulness can be considered
a strength that may aid the effectiveness of some positive interventions.

Mindfulness involves the capacity to be aware of and attend to what is occurring in
the present moment (Brown & Ryan, 2003; Kabat-Zinn, 1990). The constructs of awareness
and attention are related forms of consciousness whereby attention to particular stimuli is
possible due to constant background awareness of the environment and one’s own emotions,

thoughts and motives (Brown & Ryan, 2003; Thomas, 2006). Many studies have supported a
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relationship between mindfulness and both increased well-being and decreased anxiety and
stress (Branstrom, Duncan, & Moskowitz, 2011; Brown & Ryan, 2003). Extending on this
correlational data, mindfulness training (e.g., Mindfulness-Based Stress Reduction) was
found to increase well-being and decrease stress, particularly if practiced regularly (Carmody
& Baer, 2008).

For some, heightened awareness and attention occurs more naturally, and this is
referred to as dispositional mindfulness (Brown & Ryan, 2003). This natural tendency may
be an important individual difference factor for optimizing effects of specific positive
interventions that are based on suppositions of awareness. Dispositional mindfulness may
influence the efficacy of simple positive interventions in a number of ways: First, some
positive interventions require, at least implicitly, high levels of consciousness in order for the
task to be undertaken adequately. For example, the best possible selves activity necessitates
insight into one’s current situation and potential (Markus & Nurius, 1986) in order to project
realistically about one’s best possible future. Similarly, the three good things activity requires
awareness and attention when identifying positive but not necessarily prominent aspects of
one’s day.

Second, mindfulness aids memory recall (Mace, 2008). If in-the-moment experiences
are registered into awareness and then receive some attention, recall is more likely than if
experiences are not registered at all. In line with this, mindfulness has been found to increase
momentary experiences of positive emotions whilst also heightening appreciation of and
responsiveness to positive daily activities (Geschwind, Peeters, Drukker, Van Os, &
Wichers, 2011). Hence, the benefits of memory recall can be particularly helpful for activities
such as three good things which involve remembering events and experiences that have

occurred throughout the day, both large and small.


http://www.ncbi.nlm.nih.gov/pubmed/21767001
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Third, when individuals are able to regulate their attention and focus on in-the-
moment experiences, they are better able to add clarity, vividness and veracity to their
recalled experiences and minimise negative biases and overgeneralisations (Grossman,
Niemann, Schmidt, & Walach, 2003; Roberts-Wolfe, Sacchet, Hastings, Roth, & Britton,
2012). Through this process greater mind-body connections are built resulting in more
realistic recollections which potentially increase the benefits to be derived from the activity.

Fourth, mindfulness breaks the domination of automatic behaviour and instead fosters
“self-endorsed behavioral regulation” which is associated with volitional and informed
decision-making (Brown & Ryan, 2003, p. 823). Volitional and autonomous action has been
associated with increased well-being, most likely resulting from a more open awareness that
is aligned with personal values, motivations and goals (Ryan & Deci, 2000).

In the current study, dispositional mindfulness was evaluated in a three-week
randomised controlled trial using the three good things and best possible selves interventions.
Potential influential factors such as motivation and frequency of performance were also
assessed.

It was hypothesised that participants assigned to either the three good things or best
possible selves intervention would have higher mental well-being and positive affect, and
lower negative affect, post-intervention and at follow-up, compared to a control group (based
on Warwick-Edinburgh Mental Well-being Scale and Positive and Negative Affect Schedule
scores). Secondly, it was hypothesised that participants with higher dispositional mindfulness
would derive more benefit post-intervention and at follow-up from the three good things or
best possible selves interventions than participants with a lower level of mindfulness. It was
also predicted that higher motivation would be associated with more frequent performance

(practice) of the assigned intervention, and that motivation and practice would be associated
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with greater increases in mental well-being and positive affect, and decreases in negative
affect.
Method

Participants

A sample consisting of 211 self-selected adults who were also part of a larger well-
being study (see Odou & Vella-Brodrick, in press), participated in the study. In the first phase
of the study, 159 women and 52 men between the ages of 18 and 74 provided complete data
(Mage = 34.00 years, SD =13.97). At Time 2, the sample consisted of 55 women and 18 men
aged 18 — 70 years (Mage = 33.15 years, SD = 14.11), and at Time 3, 28 women and nine men
aged 18 — 70 years (Mage = 32.97 years, SD = 15.57) remained in the study. Most participants
resided in Australia (81.4%). The majority were in full-time employment (41%) or full-time
students (27.6%), and more than half were in a relationship (58.8%). Participants were highly
educated (M = 16 years), with most possessing an undergraduate university degree.
Materials

Measures of well-being, mindfulness and motivation.

Warwick-Edinburgh Mental Well-being Scale (WEMWABS; Tennant et al., 2007).
The WEMWSBS consists of 14 items measuring feelings and thoughts related to various facets
of positive mental health, incorporating psychological functioning (psychological well-
being), affective and cognitive-evaluative elements. Items include “I’ve been feeling close to
other people” and “I’ve been interested in new things”. Items are rated on a 5-point Likert
scale (none of the time to all of the time). The scale has been shown to have good content and
criterion validity, and high test-retest and internal consistency reliability, with a Cronbach’s
alpha coefficient of .91 found using a very large general population sample (Tennant et al.,

2007). The same alpha coefficient was found with the current study’s sample.
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Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988).
The PANAS includes two scales, each with 10 items consisting of emotion-related adjectives,
that measure positive affect (PA; e.g. “interested”) and negative affect (NA; e.g. “irritable”).
Lower levels of negative affect and presence of positive affect, as well as life satisfaction, are
considered to be indicators of subjective well-being (Andrews & Withey, 1976; Ryan &
Deci, 2001). PANAS items are rated on a Likert scale representing degrees of experience of
each feeling, from 1 (very slightly or not at all) to 5 (extremely), during a specified period. In
the current study, participants were asked to rate their experience in the preceding week.
Higher scores for each scale indicate higher levels of positive or negative affect. Watson et al.
(1988) reported evidence of sound factorial and convergent and discriminant validity, and
low correlations between the two scales. Reported alpha coefficients ranged from .86 to .90
for PA and .84 to .87 for NA (Watson et al., 1988). In the current study, alpha coefficients of
.90 and .87 were found for PA and NA respectively.

Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003). The MAAS is
designed to measure dispositional mindfulness, or propensity to experience mindful states,
with 15 items assessing everyday attention and awareness. Example items include “I could be
experiencing some emotion and not be conscious of it until some time later” and “I tend to
walk quickly to get where I’'m going without paying attention to what I experience along the
way”. Items are rated on a 6-point Likert scale (almost always to almost never), and a higher
mean score indicates higher mindfulness. The MAAS has been shown to have sound
criterion, convergent and discriminant validity in an adult community sample, as well as good
test-retest and internal consistency reliability, with a reported alpha coefficient of .87 (Brown
& Ryan, 2003). An alpha coefficient of .88 was found using the current study’s sample.

These well-being and mindfulness measures were administered at Time 1, 2 and 3.
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Motivation and adherence to intervention. At Time 2, participants in the intervention
groups were asked, “How motivated did you feel about doing the activity?”” with responses
on a Likert scale from 1 (not at all) to 5 (extremely). Participants were also asked how many
times during the last week (for Time 2) or two weeks (Time 3) they had completed their
assigned activity.

Additional measures at Time 1.

Trait Hope Scale (Snyder et al., 1991). The Trait Hope Scale was used to assess any
pre-existing group differences in hope, which is most relevant to the best possible selves
intervention. The Trait Hope Scale has 12 items relating to goal-directed behaviour, including
“l can think of many ways to get the things in life that are most important to me”. Items are
rated on an 8-point Likert scale (definitely false to definitely true). The construct, convergent
and discriminant validity of the scale has been established, and it has satisfactory test-retest
and internal consistency reliability, with reported alpha coefficients ranging from .74 to .84
(Snyder et al., 1991). In the current study, an alpha coefficient of .89 was found.

The Gratitude Questionnaire — Six Item Form (GQ-6; McCullough et al., 2002).
The GQ-6 was used to assess any pre-existing group differences in gratitude, which is most
relevant to the three good things intervention. The GQ-6 has six items designed to assess trait
propensity to experience gratitude and is rated on a Likert scale from 1 (strongly disagree) to
7 (strongly agree). An example item is “I have so much in life to be thankful for”.
McCullough et al. (2002) reported evidence that the measure has sound convergent and
discriminant validity, as well as good internal consistency reliability (alpha = .82). In the
current study, an alpha coefficient of .79 was found.

International Personality Item Pool (IPIP; Goldberg, 1999). Two 10-item scales
from the IPIP proxy measure of Goldberg’s (1992) Big-Five factor markers assessed

extraversion (e.g. “Am the life of the party”) and emotional stability (e.g. “Am relaxed most
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of the time”), in order to check for pre-existing differences between groups in these qualities
related to well-being. Items are rated a on a 5-point Likert scale (very inaccurate to very
accurate) and higher scores indicate higher extraversion and emotional stability, while lower
scores reflect higher levels of introversion and neuroticism. These scales have reported alpha
coefficients of .87 (extraversion) and .86 (emotional stability) (Goldberg, 1999). In the
current study, alpha coefficients were .92 for extraversion and .93 for emotional stability.
Sound construct, convergent and discriminant validity of the IPIP have been reported (Lim &
Ployhart, 2006). As personality factors are considered to be stable traits, these were measured
at baseline only, along with trait hope and gratitude.

Sociodemographic questions. Information was collected about participants’ age, sex,
relationship and family status, occupation, employment and student status, years of
education, health status, country of birth, country of residence and income.

Design

Interventions were administered and data were collected online. This study was a
randomised controlled trial, with three conditions: best possible selves intervention, three
good things intervention, and no-activity control group. Computer-generated random
assignment to conditions occurred when participants commenced the study, and was revealed
after participants completed the first set of measures. In a mixed between-within subjects
design, scores on the three well-being measures (WEMWBS mental well-being and PANAS
positive affect and negative affect) were the dependent variables and were collected over
three time periods. The two independent variables were condition (three groups) and level of
mindfulness (high and low, based on a median split of baseline MAAS scores). Participants
were anonymous and data from different time periods were matched with the use of a unique
code.

Procedure
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Once ethics approval was obtained, participants were recruited through local
advertisements, poster displays in public areas, distribution of flyers and online discussion
forums. Participants accessed a website where they completed baseline measures of well-
being and mindfulness, as well as control measures of trait hope, gratitude, extraversion and
neuroticism. They were then provided with details of their assigned intervention, or informed
that they had been allocated to the no-activity control group. For the three good things
intervention, which was designed by Seligman et al. (2005) but modified slightly for the
purpose of this study, participants were instructed to:

Recall and imagine three good things that went well each day and [provide] a causal

explanation for each good thing . . . After creating each mental image, please write

down your experience . . . Please complete this exercise each day for the next 7 days
starting today.

Instructions for the best possible selves intervention were based on those used by
Sheldon and Lyubomirsky (2006), which were adapted from King (2001). Participants were
instructed to:

Imagine yourself in the future, after everything has gone as well as it possibly could.

You have succeeded in accomplishing all of your life goals. Think of this as the

realisation of your life dreams, and of your own best potentials. This involves

identifying the best possible way that things might turn out in your life in order to
help guide your decisions in the present . . . For the next 7 days, starting today, we’d
like you to choose an area of your life and imagine your best possible self related to
this domain. Choose a new domain each day.

All participants provided demographic data and were requested to return to the
website in a week to complete further assessments. At Time 2, participants completed the

mindfulness and well-being measures again. Intervention group participants reported the
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number of times they had performed their assigned activity and their level of motivation, and
were given the option to submit their writings online or by post. Participants were then
requested to return to the website two weeks later to complete Time 3 assessments.
Intervention group participants were also informed that “we encourage you to continue doing
[your assigned intervention] for the next two weeks, but this is not necessary in order to
complete the study”. Intervention group participants were again asked about the frequency
with which they had continued their assigned activity.
Results

Preliminary Analyses

While 211 participants completed baseline measures and were allocated to one of
three conditions, attrition considerably reduced participant numbers at subsequent stages.

Figure 1 shows the flow of participants through each stage of the study.

Insert Figure 1

As shown in Figure 1, three participants were excluded from Time 2 analyses as they
reported that they performed their assigned intervention zero times. None of these
participants completed Time 3. Five participants who did not report the number of times they
completed their assigned intervention were retained in the dataset. Participants were divided
into higher and lower mindfulness categories, determined by a median split of MAAS scores
at Time 1.

Data were analysed using the IBM SPSS Statistics 18 package. The appropriate pre-
analysis data screening were undertaken and we explored the potential effects of attrition on
the data. As recommended by Goodman and Blum (1996), multiple logistic regression
involving all independent and dependent variables (condition, level of mindfulness, and Time
1 WEMWSBS, PA and NA) was used to assess whether attrition occurred randomly. Some

non-random bias at Time 2 was apparent, such that participants in the best possible selves
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condition were less likely to continue to Time 2 when relationships between the variables
were taken into account (p=.034). However, focusing only on the group to which participants
were assigned, dropout rate did not vary significantly across the three conditions at Time 2
(p=.075).

Repeating these analyses with an investigation of attrition between Time 2 and Time 3, we
found that participants categorised as having a higher level of dispositional mindfulness were
significantly less likely to remain in the study (p=.031).

To examine whether non-random sampling affected means, independent t-tests were
performed as recommended by Goodman and Blum (1996). There were no significant
differences between participants who did and did not continue the study to Time 2 regarding
their Time 1 WEMWABS (p = .224), PA (p = .364), NA (p = .539) and MAAS (p = .508)
scores, as well as scores on the control measures of hope (p = .327), gratitude (p = .389),
extraversion (p =.775) and emotional stability (p = .542). At Time 3, there were no
significant differences between participants who did and did not continue the study regarding
their Time 1 and Time 2 scores.

Independent t -tests showed that participants in the higher mindfulness category had
significantly higher mean scores for Time 1 WEMWABS, PA, hope, gratitude, extraversion
and emotional stability, and significantly lower NA, than participants with lower
mindfulness. As expected by random assignment, however, one-way ANOVAs showed there
were no significant differences between the three conditions at Time 1 regarding scores for
WEMWABS, NA, PA, MAAS, hope, gratitude, and extraversion and emotional stability.

Results of evaluation of the assumptions of normality of sampling distributions,
linearity and reliability of covariates were satisfactory. The assumption of homogeneity of

variance was met only for the dependent variable of Time 2 NA, but variance ratios were



POSITIVE PSYCHOLOGY INTERVENTIONS AND MINDFULNESS 16

acceptable for all dependent variables. Heterogeneity of regression slopes was found for
Time 2 and 3 PA.
Main Analyses

ANCOVA was the planned method of analysis, with the advantage of controlling for
baseline well-being differences. Due to heterogeneity of regression slopes, ANOVA was
instead conducted for PA, with a change score dependent variable created for Time 2 and
Time 3 PA by subtracting Time 1 scores. Analyses were performed by SPSS GLM with Type
Il Sums of Squares adjustment for unequal n. A Type 1 error rate of p < .05 was adopted,
after consideration of the debate regarding the application of Bonferroni adjustments when
using multiple outcome measures, with adjustments increasing the chance of Type Il errors
and necessitating very large sample sizes for power (Feise, 2002; Garamszegi, 2006).

Table 1 presents mean WEMWABS, PA and NA scores at Times 1, 2 and 3. Time 1

means are based on scores of all participants who completed Time 1.

Insert Table 1

Table 1 shows that mean WEMWABS scores tended to increase and NA scores tended
to decrease from Time 1 to Time 2 and 3 for participants with higher or lower mindfulness
who were assigned an intervention. Increases in mean PA scores were evident for participants
with a lower level of mindfulness in both intervention conditions.

Four 2-way ANCOVAs were performed with dependent variables of Time 2 and
Time 3 WEMWSBS and NA scores, with Time 1 scores as the covariate. In addition two
2-way ANOVAs were performed with dependent variables of change in PA score from Time
1 to Time 2, and change from Time 1 to Time 3. Independent variables were level of
mindfulness (higher and lower) and assigned condition (best possible selves, three good

things and control).
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For Time 2 WEMWABS, there was no significant interaction between condition and
level of mindfulness (F(2,66) = 1.40, p = .255), and no significant main effects of condition
(F(2,66) = 3.01, p = .056) or mindfulness (F(1,66) = 0.30, p = .587). For Time 2 NA, there
was no significant interaction (F(2,66) = 0.22, p = .806) and no significant main effect of
mindfulness (F(1,66) = 1.15, p = .287). However, a significant main effect of condition was
found, F(2,66) = 3.64, p =.032, with a medium effect size (nzp =.099). Contrast estimates
showed that, as a group, participants who completed the best possible selves intervention had
significantly lower NA than the control group. For Time 2 PA, there was no significant
interaction (F(2,67) = 1.06, p = .351), and no significant main effects of condition
(F(2,67) =0.14, p = .872) or mindfulness (F(1,67) =1.73, p = .193).

For Time 3 WEMWABS, there was no significant interaction between condition and
level of mindfulness (F(2,30) = 1.68, p =.204), and no significant main effects of condition
(F(2,30) = 0.13, p = .878) or mindfulness (F(1,30) = 0.94, p = .339). Similarly, for Time 3
NA there was no significant interaction (F(2,30) = 0.18, p = .833) and no significant main
effects of condition (F(2,30) = 1.39, p =.265) or mindfulness (F(1,30) = 0.01, p = .945). For
Time 3 PA, there were no significant main effects of condition (F(2,31) = 0.74, p = .485) or
mindfulness (F 1,31) = 0.43, p = .517). However, there was a significant interaction between
condition and mindfulness, F(2,31) = 3.40, p = .046, with a large effect size (nzp =.180).

Figure 2 displays this interaction.

Insert Figure 2

Figure 2 indicates that, on average, participants with a lower baseline level of
dispositional mindfulness experienced a decrease in positive affect if they were allocated to
the control group and an increase in positive affect if they were allocated to an intervention

group, with the opposite finding for participants with a higher baseline level of mindfulness.
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Pairwise comparisons revealed a significant difference in change scores between the best
possible selves and control group for participants with lower initial mindfulness (p = .017)
with participants in the best possible selves group experiencing an increase in PA.
Mindfulness

Additional analyses were undertaken to examine whether scores on the MAAS
increased over the course of the study. A two-way repeated measures ANOVA was
conducted with MAAS scores as the dependent variable and assigned condition and time (1,
2 and 3) as the independent variables, with the assumption of sphericity met. No significant
interaction between time and condition was found. There was a significant main effect of
time (F(2,33) = 6.79, p = .003), with a large effect size (nzp =.292). Pairwise comparisons
showed that Time 3 scores were significantly higher than both Time 1 scores (p =.001) and
Time 2 scores (p = .015). The difference between Time 1 and 2 scores was not significant
(p =.220). There was also a significant main effect of condition (F(2,34) = 4.20, p = .024),
with a large effect size (nzp =.198). Pairwise comparisons indicated that the mean MAAS
score for the control group over time was significantly lower than for the best possible
selves (p =.001) and three good things (p = .015) groups, indicating higher levels of
dispositional mindfulness for intervention group participants than control participants across
the three time periods, although there were no significant baseline differences between the
three conditions.
Motivation and Adherence to Intervention

Using Pearson product-moment correlation coefficients, the relationship between
retrospectively reported motivation to perform the assigned activity and frequency of
performing the activity (both stated at Time 2) was investigated, as well as the relationship
between each of these variables and changes in well-being from Time 1 to Time 2.

Correlation coefficients are included in Table 2.
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Insert Table 2

As shown in Table 2, there was a strong, positive correlation between motivation to
perform the assigned activity and the frequency with which the activity had been performed,
as reported at Time 2. There was a strong, positive correlation between motivation to perform
the assigned activity and WEMWABS change scores, and a moderate, positive correlation
between motivation to perform the assigned activity and PA change scores. With regards to
the frequency of activity there was a strong, positive correlation with WEMWABS change
scores, but not PA or NA change scores.

To investigate whether continuation of activity after Time 2 moderated the effect of
the intervention on Time 3 well-being, three 2-way ANCOVAs were conducted with Time 1
scores as the covariate. Independent variables were intervention (best possible selves or three
good things) and continuation of activity after Time 2 as reported at Time 3 (continued or did
not continue). The interaction between assigned intervention and continuation of the activity
was not significant for WEMWBS (F(1,20) = 0.04, p = .848), PA (F(1,20) = 0.22, p = .646)
or NA (F(1,20) = 0.08, p =.782). There were no significant main effects; hence, whether or
not the participants continued with their assigned activity did not influence the efficacy of the
interventions on well-being, positive affect and negative affect at Time 3.

Discussion

In this randomised controlled trial, the efficacy of two positive psychology
interventions was assessed, and dispositional mindfulness was considered as a potential
moderator. The hypothesis that the best possible selves and three good things interventions
would increase mental well-being and positive affect, and decrease negative affect, at Time 2
(post-intervention) and Time 3 (two-week follow-up), relative to controls, was only partly
supported. Time 2 negative affect varied significantly between conditions, controlling for

baseline scores; specifically, negative affect was significantly lower for the best possible
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selves group than the control group. This finding is consistent with the results of Sheldon and
Lyubomirsky (2006), who found that negative affect was reduced immediately after
performing best possible selves.

Sheldon and Lyubomirsky (2006), along with King (2001), also found that best
possible selves increased positive affect. In the current study however, the best possible
selves intervention did not significantly increase positive affect, relative to the control group.
Both of the previous studies involved samples of university students, in contrast to the current
study’s more diverse general sample with a mean participant age in the mid-thirties. In
seeking to increase positive affect, considering one’s best possible future self may be an
activity better suited to younger persons, particularly university students who are most likely
aspiring towards a professional career. There were also no significant findings regarding
mental well-being scores in this study. It may be that the complex construct of mental well-
being as measured by the WEMWABS, incorporating cognitive-evaluative and psychological
functioning elements in addition to affect, is less susceptible to change over a relatively short
period compared with mood and emotions which are more transient. Another potential
explanation is that interventions were most beneficial in changing negative affect because
that may have been the aspect of well-being with greatest scope for improvement in this
sample. Median baseline mental well-being and positive affect scores were comparable to
those found in UK samples of more than 1,000 adults, which had skewed distributions
(Crawford & Henry, 2004; Tennant et al., 2007). However, baseline median negative affect in
the current study (19.5) was higher than the available normative data (14) (Crawford &
Henry, 2004), indicating that the current sample reported higher than average levels of
negative affect.

While the results indicated that the best possible selves intervention significantly

reduced negative affect, relative to the control group, the difference between the three good
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things intervention and the control condition was not significant. The three good things
intervention may need to be performed over a longer period in order to be effective. In
Seligman et al.’s (2005) study, the benefits of three good things were evident from the one-
month follow-up, not directly after the intervention or at one-week follow-up. Seligman et al.
noted that the intervention period of one week may have been insufficient for this activity,
which may require skills that improve with experience. Consistent with this, they found
longer-term benefits for participants who continued the activity. Moreover, Sin and
Lyubomirsky’s (2009) meta-analysis found that greater increases in well-being resulted from
longer interventions.

Non-significant results in the current study could also be attributed to a lack of power,
associated with attrition and its impact on the sample size. Power ranged from .07 to .65,
while .80 is desirable (Tabachnick & Fidell, 2007). Changes in mean scores over the duration
of the study were evident, in the predicted directions. These trends provide further indications
of the value of positive psychology interventions in improving various aspects of well-being.

The second hypothesis, that participants with a higher level of dispositional
mindfulness would derive greater benefit from the two positive interventions, was not
supported. Contrary to expectations, it was found that, on average, only participants with
lower initial mindfulness experienced a significant increase in positive affect from Time 1 to
Time 3 in the best possible selves condition, relative to the control group. There were no
significant differences between participants with higher and lower initial mindfulness in their
response to the interventions as indicated by Time 2 and 3 mental well-being and negative
affect, and Time 2 positive affect. Participants categorised at Time 1 as having higher
mindfulness were significantly more likely to cease participation between Time 2 and 3 than
those with lower initial mindfulness, which could indicate that those with a higher baseline

level of mindfulness were deriving less benefit from participating in the study. However, the
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difference in mean Time 1 MAAS scores between those who did and did not continue the
study was not significant. The sample size and concerns about power necessitated a median
split for mindfulness, rather than a tertile split with comparisons of the two extreme groups.
A tertile split would have enabled a greater distinction between participants in the higher and
lower mindfulness categories.
Participants with lower initial mindfulness had, as a group, significantly lower dispositional
hope and gratitude than participants with higher mindfulness. The best possible selves
intervention may have had more impact on positive affect for participants with lower initial
mindfulness by engendering hopeful states which would normally be experienced less
frequently, compared with participants with higher dispositional mindfulness. This is similar
to Froh, Kashdan, Ozimkowsk and Miller’s (2010) conclusion that youth who were low in
positive affect derived greater benefit from a gratitude visit because they normally had fewer
experiences of gratitude than youth high in positive affect. Alternatively, the apparent
differences in the effects of the intervention for participants with higher and lower
mindfulness may be due to ceiling effects. As participants in the higher mindfulness category
had significantly higher baseline well-being scores than those reporting lower mindfulness,
there was less scope for them to increase in well-being as measured by 5-point scales. The
participants remaining at Time 3, who had predominately been categorised as having lower
mindfulness at baseline, had on average significantly increased in mindfulness since Time 2.
The mean MAAS score of participants in the positive intervention conditions increased over
time, relative to the control group, suggesting that these interventions may offer a relatively
straightforward way to cultivate mindfulness, which is implicated in well-being.

The hypothesis that higher motivation and more frequent performance of the assigned
intervention would be associated with larger increases in well-being was partly supported.

This suggests that results may have been influenced by differing adherence to the instructions
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of the study, particularly completing the assigned intervention each day for a week. All
participants who reported completing their assigned intervention at least once were included
in Time 2 analyses, and only around half of these participants reported that they had
completed it every day. More frequent performance of the activity during the formal seven-
day intervention period was strongly related to greater increases in mental well-being, as
measured by the WEMWBS. As expected, frequency of performing the activity was strongly
and positively associated with motivation to do the activity, as reported at Time 2 in regard to
the preceding intervention week. Motivation was also strongly related to increased mental
well-being from Time 1 to Time 2, and moderately related to increased positive affect.
Causality cannot be established from these correlations; it could be that increased well-being
after the intervention week led participants to report that they had been highly motivated,
which may not have been an accurate reflection of their motivation during the week.
However, these results indicate that stronger effects of the interventions may have been
apparent if all intervention participants had performed their assigned activity day for seven
days, as instructed.

Some participants may have lacked motivation to persist with their assigned
intervention for a number of reasons, including possibly not finding their activity enjoyable.
Schueller (2010) found significant positive correlations between preference for one of several
interventions and the frequency with which it was performed. Although participants self-
selected into the current study and self-administered the intervention, they did not choose
their intervention and there was no support built in. Sin and Lyubomirsky’s (2009) meta-
analysis found that the mean effect size of interventions was largest for individually
administered interventions, then group-administered, followed by self-administered

interventions.
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Although self-administered interventions promote autonomy and flexibility, some
element of encouragement may need to be built in. In circumstances where motivation to
perform an intervention is lacking, such support is particularly important to maximise
potential benefits (Sin & Lyubomirsky, 2009). Moreover, it is likely that attrition could be
reduced in future research if ongoing contact with participants is provided. For example, the
use of reminder emails, as in Seligman et al.’s (2005) study, would encourage research
involvement and prompt participants to return to complete subsequent online measures.

Participants in this study were all Internet users, were generally well-educated and,
consistent with previous well-being studies, predominately female (e.g. Quoidbach, Wood, &
Hansenne, 2009; Sheldon & Lyubomirsky, 2006). While these factors affect the
generalisability of findings, participants varied considerably with regard to age, employment
and relationship status. Major strengths of the study are the randomised controlled trial design
and the investigation of potential moderators including mindfulness, motivation and practice.
It is hoped that this research will prompt further work exploring potential underlying
mechanisms and interaction effects of positive interventions.

In sum, the results of this study provide additional support for the efficacy of the best
possible selves intervention over a short period. Results also have implications for the
viability of delivering interventions remotely, providing further evidence of well-being gains
using on-line self-administered methods, while also highlighting the importance of support to
encourage participants to persist with interventions and for greater effects. While subject to
limitations, the current study’s findings also indicate that dispositional mindfulness is not a
pre-requisite to perform the best possible selves intervention effectively. Moreover, the best
possible selves and three good things activities may foster the development of mindfulness

skills relevant to the interventions. Therefore, individuals with low initial levels of
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dispositional mindfulness are especially likely to benefit from such accessible, simple

interventions for enhancing well-being.
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Figure 1. Flow of participants through each stage of study.
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Figure 2. Interaction between condition and level of mindfulness for Time 3 Positive Affect

(PA) change scores. BPS = Best possible selves; TGT = Three good things.

Table 1

Mean WEMWBS, PA and NA Scores for Different Groups at Times 1, 2 and 3

Condition and level of Time 1 Time 2 Time 3
mindfulness (m)* n M SD n M SD n M SD
WEMWBS Mental Well-Being

Best possible selves
High m 36 54.67 8.04 7 5840 7.91 5 59.20 9.83
Low m 37 46.62 6.76 12 51.83 8.72 9 5444 5.36
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Total BPS 73 50.59 8.40 19 5425 8.83 14  56.14 7.28
Three good things

High m 36 51.87 7.77 12 57.40 6.38 4 6150 4.12

Low m 35 46.16 9.15 13 5254 7.29 7 4957 1190

Total TGT 71 49.06 8.89 25 5487 7.16 11 5391 11.24
No-activity control

High m 34 51.73 7.17 15  53.67 5.89 4 5825 8.26

Low m 31 4523 7.63 14 46.71 6.59 8 4563 9.33

Total control 65 48.63 8.03 29 5031 7.07 12 49.83 10.62

PANAS Positive Affect

Best possible selves

High m 36 36.56 8.25 7 36.86 4.45 5 35.46 8.37

Lowm 37 31.19 8.17 12 34.03 7.52 9 38.11 8.68

Total BPS 73 33.84 8.59 19  35.07 6.57 14  37.16 8.35
Three good things

High m 36 34.36 8.09 12 38.79 5.97 4 39.75 3.77

Lowm 35 29.52 6.91 13 32.37 7.45 7 32.43 8.48

Total TGT 71 31.97 7.86 25 35.45 7.40 11 35.09 7.82
No-activity control

High m 35 35.15 7.04 15 36.30 5.28 4 39.75 3.20

Low m 31 28.65 6.85 14 29.50 5.96 8 25.50 5.55

Total control 66 32.09 7.64 29  33.02 6.51 12 30.25 8.47

PANAS Negative Affect
Best possible selves

Highm 36 17.11 6.26 7 1457 3.36 5 15.00 3.67

Lowm 37 23.19 6.98 12 20.17 8.14 9 20.44 9.85

Total BPS 73 20.19 7.26 19 18.11 7.21 14 18.50 8.44
Three good things

Highm 36 18.08 5.57 12 16.25 2.83 4 14.00 2.94

Lowm 35 22.54 7.93 13 19.62 7.56 7 16.43 7.18

Total TGT 71 20.28 7.15 25 18.00 5.93 11 15.55 5.92
No-activity control

Highm 35 20.66 7.69 15 20.67 6.98 4 18.50 7.94

Low m 31 2351 7.87 14 23.86 7.42 8 23.25 9.10

Total control 66 22.00 7.85 29 22.21 7.25 12 21.67 8.68

2 Level of mindfulness based on ranked MAAS score at Time 1

Table 2

Pearson Correlations Between Motivation to Perform Activity and Frequency of Activity, and
Changes in Well-being

Measure Motivation Frequency "
Motivation — —
Frequency .539* —

WEMWABS change 495* .534*
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PA change 461* 219
NA change -.140 -.305

Note. WEMWBS = Warwick-Edinburgh Mental Well-being Scale; PA = Positive Affect; NA = Negative Affect.
®n = 40.°n = 30.
*p<.01
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