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A number of positive psychology interventions have successfully helped people learn skills for improving mood
and building personal resources (e.g., psychological resilience and social support). However, little is known about
whether intervention activities remain effective in the long term, or whether new resources are maintained after
the intervention ends. We address these issues in a 15-month follow-up survey of participants from a loving-
kindness meditation intervention. Many participants continued to practice meditation, and they reported more
positive emotions (PEs) than those who had stopped meditating or had never meditated. All participants
maintained gains in resources made during the initial intervention, whether or not they continued meditating.
Continuing meditators did not differ on resources at baseline, but they did show more PE and a more rapid PE
response to the intervention. Overall, our results suggest that positive psychology interventions are not just
efficacious but of significant value in participants’ real lives.

Keywords: positive emotions; interventions; broaden-and-build; meditation; loving-kindness; adherence;

long-term effects; positive emotion reactivity

Introduction

How do people lastingly change their lives for the
better? Research shows that many people are willing
and able to learn methods for self-generating posi-
tive emotions (PEs), including skills, such as loving-
kindness meditation (LKM) (Fredrickson, Cohn,
Coffey, Pek, & Finkel, 2008), savoring and gratitude
(Emmons & McCullough, 2003; Sheldon &
Lyubomirsky, 2006), cognitive reframing (Seligman,
Rashid, & Parks, 2006; Seligman, Steen, Park, &
Peterson, 2005), acts of kindness toward others (Tkach
& Lyubomirsky, 2005, 2007), and active—constructive
responding to others’ good fortune (Seligman et al.,
2005). Some of these interventions have produced
benefits beyond PEs, such as improved physical health
(Emmons & McCullough, 2003), reduced subclinical
symptoms of depression and illness (Fredrickson
et al., 2008), and reduced risk of clinical depression
(Seligman et al., 2006). In this article, we report a one-
year follow-up of a large, successful trial of LKM
training to answer important questions about whether
these interventions can have long-term effectiveness
and appeal.

Experimental findings on PE interventions are
consistent with a larger body of prospective correla-
tional research, which has found that PEs predict many

desirable short- and long-term outcomes. These out-
comes include mental health (Epping-Jordan et al.,
1999; Fredrickson & Joiner, 2002), successful coping
(Moskowitz, Folkman, & Acree, 2003), and closer
relationships (Harker & Keltner, 2001; Waugh &
Fredrickson, 2006). PEs also prospectively predict
physical health and longevity in both healthy individ-
uals and those with chronic illness (Levy, Slade,
Kunkel, & Kasl, 2002; Markland, Pressman, &
Cohen, 2006; Moskowitz, Epel, & Acree, 2008;
Ong & Allaire, 2005). All these findings remain true
when taking the present circumstances into account
(i.e., PEs often precede improved outcomes — the
statistics do not simply reflect people who are doing
better, and are happy about it).

We propose that the diverse benefits of PEs,
whether naturally occurring or formally self-generated,
can be understood through the framework of the
broaden-and-build theory of Positive emotions (Cohn
& Fredrickson, 2009; Fredrickson, 1998, 2001). This
theory suggests that PEs momentarily broaden atten-
tion, cognition, and behavioral repertoires, and that
recurrence of these broadened states helps people
gradually develop lasting and consequential personal
resources (Cohn & Fredrickson, 2009; Fredrickson,
1998). The broadened awareness created by PEs may
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help participants recognize the value of the new
behaviors presented by positive psychology interven-
tions, and broadened thought-action repertoires may
help them integrate these new behaviors into their daily
lives. As participants build new resources for coping
with problems or capitalizing on opportunities, they
increase their trait-like propensity for experiencing PEs
in daily life, which in turn brings broadened awareness
that makes future changes in behavior easier and more
likely (Cohn, Fredrickson, Brown, Mikels, & Conway,
2009; Fredrickson & Joiner, 2002).

We recently conducted a randomized controlled
trial (RCT) of LKM, a meditative practice that helps
individuals evoke and intensify internal feelings of
love, compassion, and other PEs (Fredrickson et al.,
2008). This RCT is one of the few to causally link
increases in PEs to improvements in mental health,
physical health, and life satisfaction and the only trial
to gather daily emotion data. Although participants’
training involved varied behavioral, social, and cogni-
tive components, these daily emotion reports indicated
that LKM led to improved outcomes only when it
generated PEs.

In this study, we contacted the participants
15 months after the final assessment, and again
collected data on emotions, resources, and meditation
practice. Our follow-up study is among the longest yet
performed, and was carried out with no advance
warning to participants and no communication in the
interim. It allows us to explore what happens to the
changes participants have undergone when they are
‘released’ back into everyday life.

The current study

A major purpose of this follow-up study was to
determine whether any participants continued to med-
itate after the end of the intervention, and if so,
whether meditation continued to produce PEs for
them. Many pleasurable experiences fade over time as
people come to take them for granted (Lyubomirsky,
Sheldon, & Schkade, 2005; Parducci, 1995), a pattern
of emotional adaptation described as the ‘hedonic
treadmill” (Diener, Lucas, & Scollon, 2006). In sharp
contrast to a pattern of hedonic adaptation, we found
that LKM actually increased its effectiveness over the
two months of the original study, as evidenced by a
tripling of the dose—response relationship between time
spent on meditation and its PE yield (Fredrickson
et al., 2008).

We also examined the durability of the interven-
tion’s benefits. For participants who did not continue
practicing the intervention skills, did their emotions
and resources backslide to baseline levels? The
broaden-and-build theory emphasizes that the
resources built via PEs are durable. A person who is

expansive and generous during a time of joy will have
social resources to draw on later, when they are
struggling. One who takes time for an idle chat with
neighbors might learn about an unexpected job
opportunity, a great new restaurant, or a home
remedy they used when their dog was sprayed by a
skunk. These resources (in this case, relationships,
skills, and knowledge) are far more stable and long
lasting than emotional experiences, and can be prac-
ticed and put to use regardless of one’s current mood.
Thus, we hypothesized that individuals who had built
resources during the initial intervention would main-
tain the same resource levels at follow-up, even if they
were no longer meditating and no longer experiencing
elevated PEs. This would provide evidence that PE
interventions can lead to durable personal resources,
and not just to transient mood effects.

Finally, we investigated baseline predictors of
continued practice. Knowing what makes participants
more likely to continue practicing their new skills could
help us support participants in future interventions,
or match them to specific interventions that are well-
suited to them. Using our follow-up data, we were able
to look backward: Did participants who went on to
become continued meditators show any commonalities
in their baseline characteristics or their experience
during the original intervention period?

We hypothesized the following at one-year
follow-up:

(1) LKM practice would remain an effective source
of PEs. Specifically:

(a) more participants would have an ongoing
meditation practice than at the beginning
of the study and

(b) ongoing meditation would continue to
predict PEs.

(2) Participants would retain resources gained
during the initial intervention even if they
later stopped meditating.

(3) Baseline PEs, baseline resources, and/or PEs
evoked by the intervention would predict who
continued to meditate.

Method
Participants

In the original LKM intervention study, 202 partici-
pants were recruited, 166 completed the final assess-
ment, and 148 agreed to be recontacted for follow-up
research. Ninety-five of these participants (64%) were
contacted and agreed to participate in the present
follow-up study, 45 from the experimental group and
50 from the waitlist control group. Although waitlist
participants had the opportunity to take the LKM
classes approximately 3 months after the end of the



17:13 8 March 2011

Downl oaded By: [University of North Carolina-Chapel HIl] At:

The Journal of Positive Psychology 357

study, they did so at a much lower rate than the
meditation group participants (95.5% of meditation
group participants attended at least three workshop
sessions, compared to 54% of waitlist participants,
x(1, n=95)=21.1, p < 0.001).

Median age for follow-up participants was 41 years
(M =422, SD =9.7). Participants were predominantly
White (81.1%) or Asian (6.3% East Asian, 9.5%
South Asian) and non-Hispanic (98.9%); 61.1% were
females. Because participants were recruited from an
information technology company, educational level
and socioeconomic status were high: most had a
bachelor’s or master’s degree (77.9%) and made over
$85,000 per year (58.2%). Participants received $10
for completing the follow-up survey and an additional
$10 if they responded to the daily questionnaire on at
least 3 of the next 7 days.

Follow-up respondents were representatives of the
original study sample. There were no significant
differences in sex, education, income, marital status,
age, or national origin (p > 0.17). The proportion of
Black participants decreased relative to other racial
categories (x>=12.64, p=0.01); there were no other
racial or ethnic differences. Respondents did not differ
from the original sample on group assignment, pre-
intervention life satisfaction and depression, or final
life satisfaction and depression.

Follow-up respondents and non-respondents
reported similar levels of PEs during the 9 weeks
of the initial study (Frouow-up=1.00, p=0.32).
Unexpectedly, week-by-week PEs were predicted by
an interaction between respondent status and initial
condition assignment: Meditators who responded to
the follow-up had shown higher PE during the initial
study than other meditators, while waitlist participants
who responded to the follow-up had been lower on
PE (Feondxfoliow-up = 11.08, p=0.001). It is possible
that participants were inclined to respond to the
follow-up if they felt they had confirmed our expecta-
tions, meaning that we would have an overrepresenta-
tion of those who did well while receiving the
intervention, or who did poorly while not receiving
the intervention.

Procedure

Participants from the initial meditation study who had
given permission for us to recontact them received an
e-mail describing the follow-up study and compensa-
tion for participating. Prior to this, they had not
received any indication that a follow-up was planned.
The e-mail linked to the study website, which provided
informed consent information and, for those who
agreed to participate, administered the first set of
questionnaires (described below).

The final page informed participants that we were
interested in collecting daily reports from them on
behavior and emotions, for additional compensation.
They could opt to receive daily reminder e-mails, to
participate without reminders, or to end their partic-
ipation. They then provided contact information for
receiving payment, and were debriefed and thanked.

The daily questionnaire was accessible to each
participant for 7 days beginning the day after they
submitted the follow-up questionnaires. It was a single-
page form with questions about that day’s emotional
experience, whether they had meditated, and if so, the
form and duration of the meditation.

Measures

The resources discussed here were measured on three
occasions: The baseline assessment from the original
LKM intervention study (T1), the final assessment,
2 months later (T2), and the current follow-up, 15
months after the final assessment (T3). Note that T2
occurred after LKM training for the experimental
group, but before training for the waitlist control
group. Thus, within-subject analyses that compare
the effects of LKM training at T2 and T3 use only the
experimental group (n=45).

Resources

Participants completed measures on a subset of the
social and psychological resources that were measured
before and after the original intervention. The
resources assessed were (1) mindfulness/mindlessness,
(2) psychological well-being and social well-being,
(3) hope, (4) ego-resilience, (5) savoring, (6) social
support received and given, (7) self-other overlap with
a close other, (8) symptoms of illness, and (9) life
satisfaction. Table 1 shows a more detailed listing of
each construct and the associated measures.

After completing the questionnaires, participants
answered questions about whether they had a current
meditation practice and the extent to which they had
participated in the LKM workshop when it was offered
(this was our only source of information on workshop
attendance among waitlist participants).

Daily questionnaires

Participants responded to these questions every day
for 1 week following the T3 assessment.

Modified Differential Emotions Scale

Modified Differential Emotions Scale (mDES)
(Fredrickson, Tugade, Waugh, & Larkin, 2003)
names 19 specific emotions and asks participants to
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recall their strongest experience of each emotion over
the past 24 h (which is recalled more accurately than
average or typical levels; Fredrickson & Kahneman,
1993). Participants rated each emotion on a S-point
scale (1 =not at all, 5=extremely). The PEs subscale
consisted of amusement, awe, contentment, gratitude,
hope, joy, interest, love, and pride; the negative
emotions subscale consisted of anger, contempt, dis-
gust, embarrassment, guilt, sadness, shame, and fear.
The subscales had good internal reliability (average
apg =0.94, ang=0.82; NE, negative emotion). Two
additional emotions, surprise and compassion, were
assessed but did not group with positive or negative
emotions, either theoretically or in factor analysis,
so they were not analyzed. Only participants who
responded on at least 3 of the 7 days were given
aggregate scores on this measure.

Meditation practice

Participants reported whether they had engaged in
‘meditation, prayer, or solo spiritual activity’ in the last
24 h or, on subsequent days, in the time since their
last report. They were asked to describe the meditative
activity they had engaged in and its approximate
duration (in minutes).

Results
Hla: Do participants continue to meditate?

Participants reported how frequently they had been
meditating since the end of training, using the options
‘no,” ‘a few times,” ‘occasionally,” ‘frequently,” and
‘nearly every day.” Thirty-three participants (34.7%)
reported meditating ‘occasionally’ or more often. Their
daily questionnaire responses corroborated these
reports: participants meditating ‘occasionally’ reported
an average of 5.9min/day of formal meditation,
‘frequent” participants reported 28.4min/day, and
‘daily’ participants reported 35.2 min/day.'
Continuers and non-continuers did not differ on
any demographic characteristic (p for x> test > 0.08) or
on initial condition assignment (x*(1, n=95)=0.07,
p=0.79). Among continuers, 37% continued to prac-
tice LKM, 37% practiced a different form of medita-
tion, and 26% practiced both LKM and another type.
Prior to the intervention, eight of the original 202
participants (3.9%) reported meditating. In the follow-
up sample, 33 of the 95 participants (34.7%) medi-
tated. Because continuing meditators might have been
more likely to respond to the follow-up, we analyzed
the results based on a worst-case scenario: All non-
respondents were treated as non-meditators, leading
to an estimate of 33/202 (16.3%) of the sample
becoming continued meditators. The increase is signif-
icant (x*(1, n=202)=81.3, p < 0.001), indicating that

the intervention increased the number of participants
who practiced meditation, even more than 1 year after
its completion. Our conservative analysis rules out
the possibility that this conclusion results from
response bias.

H1b: Does meditation continue to predict PEs?

Continuing meditators reported more PEs in their
daily reports at T3 (follow-up) than did non-continuers
(F(1,65)=12.11, p=0.001). The groups did not differ
in how much their PE changed over the 15 months
between T2 and T3 (Fiimexgroup(1,43)=1.99, p=0.17),
though continuers were higher at both points
(Faroup(1,43)=17.89, p < 0.001).

PEs also correlated positively with number of
minutes spent meditating per day (r(67)=0.25,
p=0.04). When we normalized the time by log
transforming, the correlation remained similar, but
became non-significant (likely due to reduced power,
because log transforming required removing all zero
values; r(36) =0.21, p =0.22).

H2: Are resources lost when meditation ceases?

We hypothesized that the resources participants built
through meditation would remain available, even if
meditation ceased. Because the waitlist group did not
complete an immediate post-training assessment, only
participants from the original meditation condition
could be used to test this hypothesis.

We calculated the difference scores for each
resource between T1 and T2 and between T2 and T3,
and then tested regression models in which T2-T3
difference is predicted by T1-T2 difference, continued
meditation, and the interaction between the two. The
construction of the change variables causes them to
correlate negatively, but a positive interaction coeffi-
cient would indicate that the relationship is more
negative for participants who stopped meditating —
that is, those who built resources tended to lose them
after meditation ceased. The interaction coefficients
were small and non-significant: The average S was
0.12, several were between 0.2 and 0.3, and only
psychological well-being had g > 0.3 or p < 0.2. There
was also no suggestion that increases in daily PEs were
lost after ceasing to meditate (8 < 19, p > 0.29).

Further examination of the data suggested that
resource levels of the non-continuers may not have
dropped primarily because they never rose in the first
place — participants who would, later on, not continue
to meditate showed noticeably smaller gains in
resources than those who would. Post-hoc tests of
this relationship are non-significant for most resources,
but nearly all trend in the same direction: those who
would continue meditating built more resources during
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Figure 1. Early positive emotional reactivity to the intervention predicts continued meditation.

the initial intervention than those who would not.
Even if this difference occurred by chance, it limits
the potential for the dataset to demonstrate resource
backsliding among non-continuers. In sum, the data
are clearly consistent with our hypothesis that
resources gained during the intervention would persist
with or without continued practice. However, they do
not offer strong empirical grounds for rejecting the
alternative hypothesis that non-continuers would lose
resources.

H3: Do resources and PEs predict continued
meditation?

Our hypothesis that T1 resources would predict
continued meditation was unsupported. Participants
who would continue meditating started out higher only
on social support given (F(1,93)=3.87 p=0.05) and,
marginally, on social support received (F(1,93)=3.31,
p=0.07). Because these were embedded among 10
non-significant results, they could easily reflect alpha
inflation. In contrast, daily PE assessments during the
baseline week of the original study did predict contin-
ued meditation (F(1,92)=5.79 p=0.02, n=0.24).
Prior to learning LKM, those who would continue
meditating were already reporting higher PEs.

Waitlist group participants did not provide any
emotion data during or after their meditation training,
so analyses of pre- to post-training PEs must be
restricted to the original meditation group. The finding
that continued meditators had been higher on baseline
PE did not remain significant when assessed only in
this group (F=1.20, p=0.28). Within this group,
continuers and non-continuers also did not differ on
change in PE over time (fixed effects linear mixed
model, fimexcond = 1.16, p=0.24).

However, inspection of the data suggested that
non-continuers only began to show elevated PE during
the last 3 weeks of the intervention (Figure 1). When
we added a dummy variable distinguishing the period
between baseline and week 5 from the period between
weeks 6 and 8, we found the expected 3-way interaction
(tcontinuerxweekxlatefweek: 1967 PZOOS) Those who
would continue meditating experienced increased PEs
immediately, whereas those who would cease meditat-
ing did not experience increases in PEs until week 6.
The 2-way interaction between continued meditation
and week became significant as well (1=2.38, p =0.02).
Although we did not find the predicted effect of PE
reactivity on continued meditation, the data strongly
suggest that early reactivity does predict continuation.

This difference in response profiles was not caused
by differential effort or participation. Continuers and
non-continuers did not differ on class attendance or
time spent practicing, even during the final week when
formal training had ended and meditation practice was
self-governed.

To illustrate the strength of this finding, we
performed a series of logistic regression analyses
using different PE indices to predict continuer/
non-continuer status. Consistent with the findings
above, baseline PE was not a significant predictor
(odds ratio (OR) 95% CI=0.62-5.51, p=0.28), and
the variance it explained was minimal (R2§0.04).
Total increase in PE (week 8 PE controlling for
baseline PE) was a  significant  predictor
(OR =1.02-7.36, p=0.05, R*=0.18). However, when
week 5 PE is added to the regression, baseline and
week 8 PE become non-significant (OR =0.23-5.73,
p>0.39), whereas week 5 PE is significant, and the
total variance explained is greatly increased
(OR =1.73-100.72, p=0.01, R*=0.44). This suggests
that week 5 PE is a good predictor of whether an
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individual will continue to meditate, but change from
weeks 5 to 8 contributes very little.

The overall predictive power of early PE is quite
large. In practical terms, an individual 1 standard
deviation above the mean on early PE reactivity” was
twice as likely to continue meditating as one with
average reactivity, and ~4.5 times as likely as one
who was 1 standard deviation below the mean.

Discussion

Many participants in our LKM intervention continued
to meditate, to experience enhanced PEs, and to
maintain increased personal resources, even more
than one year after the end of training. This is
powerful evidence that skills-based positive psychology
interventions can remain enjoyable and effective long
after formal training has ended.

Just as importantly, individuals who completed the
intervention but did not continue to practice LKM
maintained any resources they had built. This indicates
that positive psychology interventions can be a valu-
able investment for many participants, not just the
subset that continues to practice. This finding is also
consistent with the broaden-and-build theory of
positive emotions, which proposes that PEs are adap-
tive in part because they help build enduring resources.
We note, however, that this dataset was not ideal for
testing this hypothesis, and future research is needed
before it can be considered strongly supported.

Finally, we discovered a potential marker for long-
term intervention adherence: early positive emotional
reactivity. Participants who showed a rapid increase
in PEs after starting the intervention were more likely
to continue meditating a year later. Other participants
practiced just as diligently, even during the week
after the end of formal training, and by the end of
the study were also experiencing increased PEs.
Nonetheless, they were less likely to continue meditat-
ing the following year. If this same pattern is found
in other positive psychology interventions, it could
provide a valuable marker of whether an individual
is ‘connecting’ with the intervention and likely to
continue with it.

Long-lasting PE skills

One year after the end of the meditation intervention,
the number of participants who practiced meditation
remained significantly elevated. Over half of these
meditators had adopted another form of meditation,
commonly prayer or personal reflection, in place of or
alongside LKM. This heterogeneity reduces our ability
to draw focused conclusions about the effects of
continued LKM practice, but it indicates that the

LKM intervention as a whole is adaptable to personal
needs and preferences and has robust, lasting effects.

This kind of adaptability may be an important
common factor in effective positive psychology inter-
ventions, which often encourage participants to choose
from among a variety of techniques (e.g., Moskowitz
et al., under review; Seligman et al., 2006). Different
individuals may need different practices, depending on
culture, circumstances, and personal preference.
Additionally, the act of choosing may increase the
individual’s sense that their practice is voluntary and
intrinsically motivated, which is linked to greater
persistence and adherence (Deci & Ryan, 2000;
Ryan & Deci, 2000; Sheldon & Lyubomirsky, 2006).
As positive psychology intervention research matures,
we may be able to characterize individuals who do not
respond to typical interventions, and pursue develop-
ment of interventions that make use of their preferred
modalities, emotions, or individual strengths. The
ultimate goal would be to combine our current one-
size-fits-all interventions into a repertoire of targeted
techniques that, together, can provide coverage for a
broad range of preferences and needs.

A discussion of the full range of positive psychol-
ogy interventions, or even the subset of PE interven-
tions, is beyond the scope of this article (for a review,
see Sin & Lyubomirsky, 2009). A few of the prominent
distinctions are between reflection and overt behavior,
between self-focus and other-focus, and among differ-
ent PEs. For example, a count your blessings interven-
tion is reflective, relatively self-focused, and likely to
be associated largely with gratitude, contentment, or
both. The gratitude letter intervention is very similar,
but because participants actually write (and may even
deliver) a letter to a specific person, it becomes more
behavioral and highly other-focused. The imagine your
best possible self exercise is similar to count your
blessings, but involves emotions, such as pride and
interest rather than gratitude; an act of kindness
intervention resembles the more behavioral, other-
focused gratitude letter, but involves emotions, such as
compassion, love, and trust. To the extent that each of
these interventions is a means of self-generating PEs,
we suggest that they would each broaden people’s
awareness and build their resources, including
resources that would support long-term behavioral
maintenance.

Building and maintaining resources

The data were consistent with the hypothesis that
increased resources endure even for those who cease
meditating. As predicted by the broaden-and-build
theory, resources built through PEs endured even
after the ostensible source of the PEs was removed.
However, we view this finding as tentative.
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Because participants who built resources were more
likely to continue meditating — a reasonable choice
from their own perspective — there were relatively few
in whom we were able to assess post-meditation
resource levels. Additionally, because participants
who stopped meditating often retained their increases
in PEs (see below), we cannot rule out the possibility
that continued PEs are required to maintain resources,
even if continued meditation is not.

We found the same pattern for PEs as for
resources: Participants who ceased to meditate main-
tained any increases in PEs they had developed while
meditating. At first blush, this may not appear
consistent with a straightforward view of the
broaden-and-build theory, which views PEs as tran-
sient, situational phenomena. If meditation practice
was the cause of participants’ increased PEs, the PEs
should have stopped at the same time the meditation
did. However, the broaden-and-build theory also states
that enduring resources can become sources of PEs
(Fredrickson & Joiner, 2002), as they help people
successfully deal with life’s challenges and appreciate
its pleasures. To illustrate this upward spiral dynamic,
a participant who experienced an increase in optimism
or trust might have become able to forgive a long-
standing grudge or make a risky personal disclosure to
a friend. As a result, they might build resources, such
as increased peace of mind or a stronger friendship.
Even if the original source of PEs is taken away
(i.e., if the participant stops meditating), these new
resources can continue to generate PEs. This feedback
cycle between PEs and resources offers a mechanism by
which gains in PEs might be sustained. Future research
may benefit from determining more about how partic-
ipants’ lives have changed post-intervention, even
in domains that have little to do with the specific
domain of the intervention.

Potential effects of observation

By the time of follow-up, all participants had been
offered LKM training. Thus, condition assignment was
not an initial focus of follow-up investigation.
However, we observed a very strong effect on partic-
ipation in training. All participants initially expressed
interest in learning about meditation, yet only 54% of
waitlist participants attended three or more workshop
sessions, compared to 96% of experimental partici-
pants. It is possible that waitlist participants lost
interest over time, or that there were environmental or
seasonal issues they faced that experimental partici-
pants did not. However, it is also possible that
experimental participants were encouraged to remain
engaged by receiving frequent questionnaires and by
their impression that their data were contributing
to science. It may be valuable for future research to

maintain at least occasional contact with waitlist
participants, which could maintain engagement as
well as generating additional data on the intervention.

Differences from past work

In our original report on the LKM intervention
(Fredrickson et al., 2008), we observed that individuals
in the meditation condition had lower average PE
levels than control participants at baseline and during
the first week of training. We speculated that partic-
ipants may have been uneasy about the effort that
would be required (they already knew their condition
assignment at baseline), and that it took them 1-2
weeks of effort to become skilled enough to find LKM
rewarding. However, at follow-up, we found that those
who continued to meditate more than 1 year later had
not shown this pattern, suggesting that our earlier
interpretation was incorrect. Depressed or unchanging
levels of PEs during the early weeks of practice instead
pointed to individuals who were less likely to continue
meditating, and may suggest that they would benefit
from additional assistance, or from moving to a
different intervention.

We also discovered that our follow-up sample
differed from the original sample in terms of PEs over
the course of the intervention. Follow-up respondents
who had been in the experimental (meditation) group
had experienced more PEs than experiment-group
participants who did not respond to the follow-up.
In contrast, follow-up respondents from the waitlist
control group were lower on PEs than non-respon-
dents from that group. We find these results difficult to
interpret, but they do suggest that our findings may
not generalize to the entire sample of original partic-
ipants. Because of this, as well as the findings reported
in the following section, we encourage other investiga-
tors to test for differences in baseline characteristics
when assembling follow-up samples.

The functions of early PEs in long-term practice

We observed evidence that baseline PEs predicted
continued meditation. It may be that LKM is more
appealing to dispositionally positive individuals, but it
is also possible that baseline PEs provided participants
with additional energy, optimism, or willingness to
experiment, helping them generate interest in LKM
and apply its principles in their lives. It is even possible
that an additional, unrelated PE induction at the
beginning of training could increase adherence
and retention, leading to better and more lasting
results. Future research could easily explore whether
participants’ responsiveness to PE skill interven-
tions is improved by ‘supplementary’ PEs, from
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straightforward inductions, such as humor, small gifts,
or self-affirmations.

Additionally, participants were much more likely
to continue meditating more than a year later, if they
experienced a rapid PE response when they began
LKM training. This is not due to differences in effort;
non-continuers practiced and attended classes as dili-
gently as continuers. Nor is it simply a proxy for
whether they were capable of doing LKM: during the
final weeks of the intervention, the non-continuers
began to show a positive emotional response similar
to the continuers. We propose the following three
possible explanations, with comments on how each
could be investigated.

Appropriateness of the intervention

First, it may be that an early PE response indicates
a better person-activity fit, which is known to predict
continued practice of other PE skills (Lyubomirsky,
Dickerhoof, Boechm, & Sheldon, 2008). Less responsive
participants may have had no problem complying with
prescribed practice, but lacked the intrinsic motivation
to continue meditating later on. This explanation could
be tested in a multi-component longitudinal study that
involves practicing several PE activities for several
weeks each. It would predict that, first, individuals
would differ from one another in the amount of
practice required for a given activity to evoke PEs, and
second, individuals would be most likely to continue
to practice the activities that evoked PEs early on.

Trait PE reactivity

Second, the difference in response may have reflected
variation in an underlying trait of PE reactivity. In this
case, the participants with a rapid response to LKM
would have had a similarly rapid response to many
other PE activities. This is a special case of the previous
model, with the additional prediction that individuals
would appear to be ‘early responders’ or ‘late
responders’ across the board, rather than showing
relatively rapid response to some activities and rela-
tively slow response to others. Unfortunately, it would
also mean that individuals who showed a slow
response to one intervention would be unlikely to
fare better with a different one. Interventions aimed
at slow responders might benefit from additional
components emphasizing the importance of persis-
tence, or drawing attention to benefits of practice other
than subjective PEs.

A ‘critical mass’ of PEs

Third, at the end of the intervention period, continuing
meditators showed a much greater elevation of PEs
than non-continuers did (because non-continuers were

‘late responders,” their emotions had not spent as
much time on an upward trajectory; see Figure 1).
We speculated earlier that those with high PE levels
at baseline may have had more flexibility or resources
to devote to learning meditation, and the same may
have been true at the end of the study: Those with
higher PEs when the meditation workshop and study
ended may have been more likely to make the life
changes required to continue meditating without the
structure of daily reporting and weekly workshops.
A simpler possibility is that those whose PEs had
increased more had stronger personal evidence that
meditation was worth the effort.

This third model implies that early versus late
response is not of central importance; if the study had
continued until week 13, late responders would have
reached the same level of PE that early responders
reached on week 8, and would have shown the same
level of continued practice. The LKM intervention in
our original study did not continue long enough to test
this hypothesis, but it could be easily explored in any
study that did last long enough for late responders to
show substantial increases in PEs. If it is true that
continued practice is predicted by the participant’s
total progress, rather than by the speed of their
response, it would suggest that even very slow
responders can gain long-lasting benefits from positive
psychology interventions. They simply require more
sustained or intensive training before they can be left
to practice on their own.

In contrast to our findings about PEs, our hypoth-
esis that initial resources would predict continued
meditation was not supported. Individuals who con-
tinued to meditate were not initially higher on
resources, such as resilience, mindfulness, or relation-
ship closeness. Although this means that we did not
learn about traits or abilities associated with successful
meditation practice, it does suggest that the LKM
intervention — and perhaps positive psychology inter-
ventions in general — can be broadly applicable and can
help build resources even for participants who are not
unusually gifted (or unusually impaired) to begin with.

Limitations

This study has a number of weaknesses: Only about
half of the original participants responded, and the
lack of post-meditation assessments for the waitlist
group prevented the use of those participants in
analyses of change over time. Our tests of the impor-
tance of PEs early in training were post-hoc, and we
were unable to definitively test the hypothesis that
resources would be maintained when meditation
ceased. In contrast, our core hypotheses were clearly
supported: participants continued meditating, and
meditation remained associated with increased PEs.
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We observed that at follow-up, participants who
continued meditating reported more PEs than those
who had ceased meditating, or had never meditated.
This could indicate that meditation continued to evoke
PEs for these participants, or that participants with
higher levels of PEs were more likely to maintain a
meditation practice. Differentiating these hypotheses
is challenging: continuing meditation is an individual
difference, and can neither be randomly assigned nor
measured in a control group that has not been offered
meditation training. One option for future studies
would be to randomly assign a subset of continuing
meditators to refrain from meditating for several days.
This would require high participant retention through
the follow-up period, as well as continuing commit-
ment and interest on the part of participants, so
researchers who may want to investigate this type of
question would do well to plan on it from the study’s
inception.

Future studies will also benefit from more frequent
follow-up assessments. These will bolster retention,
provide multiple post-treatment assessments for wait-
list control participants, and provide information
about participants who continued meditating for
periods shorter than 1 year. Frequent follow-ups may
also act as reminders or boost motivation to continue
(or resume) meditation. One benefit of this study’s
unannounced 15-month follow-up is that it better
approximates the experience of individuals who learn
these skills outside a research context, and allows the
strong conclusion that many participants continue to
meditate even with a complete lack of formal structure
and no belief that they will be asked to report on their
behavior in the future. This contrasts with the low
workshop attendance among waitlist participants,
which, we speculate, suggests that formal structure
may be valuable while first learning the skills.

Conclusions

This is one of the first and most detailed long-term
follow-ups to a positive psychology intervention, and
provides new evidence on the role of PEs in long-term
behavioral maintenance and the continued effective-
ness of skills for generating them. The results are very
encouraging for the field: We found that working
adults will continue to use skills taught in a positive
psychology intervention, and that at least one such
skill, meditation, remains enjoyable and potentially
beneficial over the course of a year.

Our finding that early PE reactivity predicts inter-
vention effectiveness has the potential to be particu-
larly important. It suggests that, consistent with the
broaden-and-build theory, positive emotions help sup-
port efforts to change one’s life and acquire new skills.
This could be especially valuable in an intervention

context, in which simple and seemingly extraneous PE
inductions could jumpstart participants’ appreciation
for and readiness to apply the skills being taught. We
encourage future positive psychology intervention
researchers to experiment with including simple and
transient PE inductions (e.g., humorous films, candy)
early in training for a subset of their participants. This
is likely to help, unlikely to interfere with the
intervention, and can test whether the relationship
between early PEs and intervention effectiveness is
indeed causal.

The finding that rapid PE response predicted
continued meditation may also have important impli-
cations for positive psychology intervention practice.
If nothing else, it could prevent a participant from
spending weeks or months on a practice that is unlikely
to be effective, freeing them to search for one that is a
better personal fit. Future research may also find that
the actual predictor of continued meditation is the
level of PEs at the end of the intervention, which is
correlated but not fundamentally associated with speed
of response. If so, then intervention providers could
recommend longer periods of structured training for
participants with slower PE responses. This would
allow them to reach the same level of PEs as other
participants, before moving on to voluntary, self-paced
practice.

In sum, this study provided valuable information
about the mechanisms behind one PE intervention and
its long-term effectiveness. It provides good reason
to perform more frequent and in-depth follow-ups
in future studies, and we hope that other researchers
will join us in observing how positive psychological
skills like LKM transition from techniques learned in a
formal intervention to organic parts of participants’
lives.

Acknowledgments

This study was supported by the National Institute of Mental
Health grant MH59615. The authors thank their colleagues
John Kraemer and John Eargle for statistical advice and
Elizabeth Bartmess and Kathryn Irish for comments on the
manuscript.

Notes

1. Participants who did not take part in the meditation
workshop showed results that are very similar to those
who did participate, and did not continue to meditate.
These two groups are combined under ‘non-continuers.’
One participant, who did not participate but who did
have a meditation practice at follow-up, is included
under ‘continuers.” Excluding this participant has
negligible effects on the results presented in this article.

2. In order to present a model that can be expressed more
intuitively, we reduced the two predictors used in the
previous paragraph to one: a raw difference score
between week 5 and baseline. This does not change the
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results (OR =1.54-21.24, p=0.01), though it reduces
the effect size (R*=10.27).
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