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A B S T R A C T

Objective: This study examined if general population findings of positive correlations between happiness and
breadth of thought-action repertoire (TAR) hold in substance use populations, and tests if the TAR is a modifiable
intervention target.
Methods: Using data from a randomized online survey on 468 adults in recovery from problematic substance use, we
compared 5 happiness exercises to two control exercises on participants' post-exercise TAR, as measured by
Frederickson's Modified Open-Ended Twenty Statements Test (MOETST) and coded specifically for action tendencies.
Results: A negative binomial regression model indicated that momentary happiness reported before exercise
completion was significantly and positively related to the breadth of action tendency repertoires (exp(b)=1.05,
exp(95% CI) [1.01, 1.09], p=0.012). Two of five happiness exercises were associated with higher action tendency
scores compared to the “Three Hard Things” control condition (“Savoring”: exp(b) [95% CI]: 1.51 [1.10, 2.09],
X2(df=1)=6.36, adj. p=0.038; “Rose, Thorn, Bud”: 1.50 [1.09, 2.06], X2(df=1)=6.19, adj. p=0.038).
None were significantly different from a neutral control. Effects were not significant for MOETST raw scores.
Conclusions: Results indicate that momentary happiness is associated with broadened action tendencies among
individuals in recovery. Brief, self-administered happiness exercises can successfully broaden this aspect of the
thought-action repertoire in this population.

1. Introduction

Recent years have seen a surge of interest in leveraging positive
psychology to support health behavior change. Positive psychology in-
terventions (PPIs) have been successfully implemented to facilitate health
behavior change in the areas of smoking cessation, chronic pain man-
agement, cardiac health, and contingency management in the treatment
of methamphetamine use. In smoking cessation, positive psychology
based interventions have been developed for in-person [1,2] and smart-
phone app delivery [3]. In chronic pain management, the induction of
positive mood states using PPIs has been associated with decreased bodily
pain and increased pain tolerance in chronic pain sufferers [4]. Patients
have also reported liking PPIs, and the use of PPIs has been linked pro-
spectively with increased cardiac health behaviors [5,6]. A positive affect
intervention in conjunction with contingency management was asso-
ciated with both decreased craving and use among a sample of HIV-po-
sitive sexual minority men using methamphetamine [7]. These findings in
diverse settings indicate the appeal and transportability of positive psy-
chology approaches across diverse patient populations.

Scant research, however, has addressed whether positive psycholo-
gical approaches could be viably implemented to support behavioral
change in the area of problematic substance use. Addiction scientists
have increasingly argued that the field of addiction needs to move be-
yond the elimination of substance use [8]. Patients as well have em-
phasized the importance of moving beyond substance use, as evidenced
by the existence of the grass-roots efforts known as the recovery move-
ment [9], where their expressed goals of recovery include finding inner
peace, improving social connections and mental health, learning to enjoy
life without substance use, and personal growth [10]. Despite this in-
terest, however, current efforts have focused on assessment rather than
intervention, with expert panels recommending the assessment of quality
of life [11] and patient-reported outcome measures featuring outlook on
life, including happiness, prominently [12], but research on actual in-
terventions or proposed mechanisms of behavior change remain limited
to a few pilot studies [13–15]. This lack of research on positive psy-
chology approaches to improve substance use outcomes continues to
exist despite findings highlighting the potential benefit of positive affect.
For example, a pooled analysis of four randomized clinical trials
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(n=416) found that among people seeking outpatient treatment for
substance use, positive affect was found to be positively correlated with
positive treatment outcomes such as an increased maximum of ab-
stinence achieved during treatment, treatment completion, and treat-
ment completion with abstinence [16]. Meanwhile, pilot studies on
treatment-receiving adolescents (n=20) [13], alcohol use disorder
outpatients (n=23) [14], and methamphetamine-using men who have
sex with men (n=21) [15] have shown that PPIs are well received by
these substance use populations, and can be feasibly implemented. To
date, results from only one large-scale trial testing the efficacy of an
intervention that incorporates principles of positive psychology with
mindfulness training and cognitive-behavioral therapy for chronic pain
patients taking opioids has been published [17], and large-scale trials of
predominantly positive psychology approaches to substance use treat-
ment or recovery have not yet been undertaken.

In this paper, we are taking a step back, and focus on the hypothe-
sized mechanisms by which PPIs could confer benefit in the treatment of
problematic substance use. We have recently demonstrated that self-
administered, text-entry based happiness exercises increase momentary
happiness in individuals in recovery from problematic substance use
[18]. In this paper, we are extending this research by testing if happiness
exercises impact the thought-action repertoire in this population.

The thought-action repertoire (TAR) is a theorized mechanism by
which happiness might support health behavior change. At any given
moment, the arsenal of thoughts and action urges or tendencies one can
call up consciously is called the TAR [19]. The link between the TAR and
potential positive health behavior change is best described by Fre-
drickson's Broad-and-Build Theory [20]. This theory posits that positive
affect broadens attention, cognitive appraisal, and attention and results
in a broadened TAR. The more creative, diverse thought-action tenden-
cies then encourage novel activities and social interactions (action ten-
dencies) that subsequently help to build enduring personal resources
such as skills, knowledge, social support, and resilience. These increased
personal resources, in turn, not only enhance health, survival, and well-
being, but also produce more positive emotions that subsequently create
an upward spiral of increasing personal benefits.

In the addiction literature, recent preliminary findings suggest that
such a broadened TAR might be relevant in the treatment of alcohol use
disorder (AUD), where it has been shown that a broader repertoire of
coping skills mediates the effect of behavioral intervention on AUD
outcomes [21]. This finding, combined with findings from general po-
pulation samples, suggests that a broadened TAR could help individuals
in recovery better navigate the challenges of recovery by being able to
come up with and enact more varied, and hopefully more healthful,
actions. This proposed mechanism of behavior change, however, de-
pends on interventions being able to successfully impact the TAR.

To address this research question, we conducted a secondary data
analysis of an online randomized survey examining the effectiveness of
happiness exercises on momentary happiness [18], which assessed the
TAR as a secondary outcome. Our specific goals were to test if general
population findings of positive correlations between happiness and
breadth of TAR [22] hold in substance use populations, and further-
more, to test whether the completion of happiness exercises resulted in
a broadened TAR in this population.

2. Materials and methods

2.1. Sample

As previously described, we conducted a randomized, one-time
online survey to test the feasibility and effectiveness of five happiness
exercises [18]. Compared to the sample reported in the previous
manuscript, using surveys completed between 9/15/2016 and 2/9/
2018, this secondary data analysis includes an additional 25 partici-
pants, who completed the open online survey up until 11/09/2018, the
cut-date for this sample.

In order to be included in analyses, participants had to (1) be
18 years old or older, (2) consent to participate, (3) affirm they were
either seeking or in recovery from alcohol or substance use, (4) cor-
rectly respond to two randomly placed check-questions within the
survey (e.g., “Please select ‘agree’ for this item.”) to verify they were
truly reading the questions, and (5) respond to the instrument that
assessed the breadth of the TAR within the survey. Of 676 interested
persons, 2 (0.3%) were<18 years of age or did not provide an age, 4
(0.6%) did not provide consent, 26 (3.9%) self-reported that they were
“Not really taking this survey, just clicking to browse through” in re-
sponse to the introductory status check question, 19 (2.8%) self-re-
ported that they were “Not in recovery, but supporting someone who
is” to the introductory status check question, 18 (2.7%) were in re-
covery from other addictions (e.g., food, gambling, etc.), 10 (1.5%)
provided incorrect answers to at least one check item, 48 (7.1%) did not
provide any pre-exercise happiness rating, and 81 (12.0%) did not
complete the TAR assessment (Online supplementary material, Fig. S1).
The final sample included 468 participants.

2.2. Procedure

Interested individuals clicked a link that brought them to an online
survey. After providing consent, they answered introductory questions,
then completed one of seven randomly assigned text-entry exercises (5
happiness exercises, a negative control exercise, and a neutral control
exercise). Following completion of the assigned exercise, participants'
thought-action repertoires were assessed using the Modified Open-Ended
Twenty Statements Test (MOETST) [22]. Thereafter, additional in-
formation was collected (e.g., demographics). All study procedures
were approved by the Partners HealthCare Institutional Review Board.

2.2.1. Happiness exercises
Three of the five happiness exercises were modified versions of ex-

ercises that had previously been shown to be effective in enhancing po-
sitive affect [23–25]. These exercises were “Three Good Things” (partici-
pants enter text describing three good things that happened to them that
day), “Experiencing Kindness” (participants describe an act of kindness
they performed and one they witnessed that day), and “Savoring” (Parti-
cipants enter text describing two experiences they savored). Two exercises
were created by us based on relevant findings and existing practices. These
exercises were: “Rose, Thorn, and Bud” (participants enter text into 3
textboxes, describing, in turn, the highlight of their day (rose), a challenge
of the day (thorn), and something they look forward to tomorrow (bud))
and “Reliving Happy Moments” (participants browse pictures on their own
smartphones, select one picture capturing one of their happy moments,
and enter text describing this moment).

2.2.2. Control exercises
The control exercises were variations of the “Three Good Things”

exercise, the mostly widely known and used happiness exercise of the
five happiness exercises. Namely, these exercises were “Three Hard
Things” (participants enter text describing three “things that have been
hard” that day) and “Three Things” (participants enter text describing
three things that happened that day). The “Three Hard Things” is a
clinically relevant comparison, because treatment frequently addresses
encountered challenges. The “Three Things” exercise is an effort to
create a theoretically neutral comparison, which acts as an attention-
control without valence.

2.3. Measures

2.3.1. Thought-action repertoire
TheModified Open-Ended Twenty Statements Test (MOETST) [22] was

administered to assess the TAR. Typically, this test starts by evoking an
emotion, oftentimes experimentally, using a visual cue or mood in-
duction. Thereafter, participants are asked to name the emotion they
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felt most strongly, and then are asked to feel it as vividly as possible.
Then they are instructed: “Given this feeling, please list all the things
you would like to do right now. You can list as many or as few things as
come to mind in the lines below.” In the present study, we used the
emotion induced by the randomly assigned exercise. Specifically, right
after participants completed the randomized text-entry exercise, the
survey instructed: “Now take a moment to think back on the experi-
ences you just described. What is the strongest emotion you felt while
recalling those experiences?” After naming the emotion, instructions
were the same as in the standard MOETST, followed in our case by
twenty text boxes rather than twenty lines on a paper, in which parti-
cipants could insert their answers, each prefaced with the stem text “I
would like to…” To score, the number of entries are summed, resulting
in a score ranging from 0 to 20, with higher numbers indicating a
broader TAR [22].

2.4. Analytic strategy

2.4.1. Data preparation: qualitative coding
As per standard MOETST use, raw scores were computed by summing

all statements. In so doing, however, we noted that numerous statements
did not follow the instructions provided (i.e., participants writing
“nothing”, or writing text that did not comply with the instructions: “[…]
please list all the things you would like to do right now” [emphasis
added]). To obtain a MOETST sum that specifically reflects the mo-
mentary repertoire of action tendencies, MOETST entries were coded
into action tendencies and non-action thoughts. To this end, two authors
(BH, SH) designed a coding structure which coded statements as non-
action thought statements (i.e., not reflecting currently available actions)
if they fell into the following categories: (1) wishful thinking (e.g., “I
would like to…change the way I handled my life”, “… walk without
pain”, “… win the lottery”), (2) states of being (e.g., “… be less down”,
“… be grateful for having time off work”), (3) passively receiving (e.g.,
“… hear from friends”, “… have someone to cook and clean when I am in
too much pain.”), (4) statements about idealistic long-term processes
(e.g., “… eat healthier”, “… exercise regularly”), (5) vague, non-action-
able statements (e.g., “… make a difference”, “… fulfill my purpose in
life”), and (6) statements of not doing something (e.g., “… have no
worries or fears”, “… not have a drink”). Using this coding structure, two
other authors (HC, AL) then independently rated each statement as either
a valid action (yes), not an action (no), or a case they were unsure about
(maybe). Inter-rater agreement between raters was substantial (Cohen's
weighted kappa [95% CI]: 0.73 [0.70, 0.75]), with raters agreeing on
86% of their ratings. Coding discrepancies (i.e., any non-identical rat-
ings) and “maybe” ratings by either or both raters (4.6% of statements)
were resolved by consensus, including the two independent raters and
1–2 other authors. The coding structure was updated based on clar-
ifications agreed upon during consensus rating meetings. All statements
were coded blind to randomized group assignment. The MOETST was
then re-scored by summing only action statements (1820 out of 2708
statements entered [67.2%]) to provide the sum of action tendencies
(MOETST-AT) and, conversely, the sum of non-action thought statements
(MOETST-NA; the remaining 32.8% of the statements).

2.4.2. Analytic strategy
To test whether momentary happiness was associated with the

breadth of TAR, we used a negative binomial regression model with the
sum of action tendencies (MOETST-AT) as the outcome variable and pre-
exercises momentary happiness ratings as the predictor (estimated dis-
persion [95% CI]: 0.66 [0.55, 0.80]). In a follow-up model, we then
added randomized exercise as an additional predictor, using “Three Hard
Things” as the reference category, to assess whether participation in the
happiness exercises differentially affected MOETST sums. We used ad-
ditional specific contrasts to also compare the effect of each happiness
exercise to the “Three Things” control condition. We adjusted p-values
for the comparisons of individual happiness exercises to each control

(five happiness exercises and the neutral “Three Things” exercise vs. the
“Three Hard Things” exercise, and the five happiness exercises vs. the
“Three Things” exercise) for false discovery rate [26], and evaluated
significance at a two-sided α=0.05. All analyses were performed in SAS
9.4 for Windows. To test robustness of findings, we repeated this mod-
eling approach for the MOETST raw score and the sum of the non-action
thoughts (MOETST-NA) as dependent variables.

3. Results

Participants (n= 468) were 50.7 ± 12.6 years old, predominantly
female (65%), non-Hispanic white (91%), and either seeking or in re-
covery from alcohol use (77%; Table 1). Of the five happiness exercises,
“Savoring” was the most consistent in evoking positive emotions, where
96% participants named a positive emotion in the emotion-naming part
of the MOETEST, followed by “Reliving Happy Memories” (88%);
“Rose-Thorn-Bud” evoked the fewest positive emotions of the five
happiness exercises (66%; Table 2). The neutral control exercise “Three
Things” elicited positive emotions from the majority of participants
assigned to this exercise (59%), while the negative control condition
“Three Hard Things” elicited very few positive emotions (13%).

Overall, momentary happiness reported right before exercise com-
pletion was significantly and positively related to the number of the
action tendencies listed (exp(b) [95% CI]: 1.05 [1.01, 1.09],
X2(df=1)=6.33, p=0.012; Table 3), indicating that for every 10-
point increase in happiness rating (rated on a 0–100 scale) participants
listed 5% more actions. Of the five happiness exercises examined, two
were associated with higher sums of action tendencies (MOETST-AT)
compared to the “Three Hard Things” control condition (Table 3). Spe-
cifically, the happiness exercises “Savoring” (exp(b) [95% CI]: 1.51
[1.10, 2.09], X2(df=1)=6.36, adj. p=0.038) and “Rose, Thorn, Bud”
(1.50 [1.09, 2.06], X2(df=1)=6.19, adj. p=0.038) were associated
with 51% and 50% increases in actions listed by participants, respec-
tively, compared to the “Three Hard Things” exercise. None of the other
three happiness exercises showed any significant difference in the
number of action tendencies listed compared to the “Three Hard Things”
exercise (all adj. p > 0.15; Table 3). Comparing the two control condi-
tions, participants in the “Three Things” condition tended to write more
action tendencies (estimate [95% CI]: 3.85 [3.07, 4.83]) than those in
the “Three Hard Things” group (2.80 [2.21, 3.56]), but the difference
was also not significant (exp(b) [95% CI]: 1.38 [1.18, 1.00],
X2(df=1)=3.74, adj. p=0.106). We did not detect any differences in
the number of action tendencies listed when comparing any of the five
happiness exercises to the “Three Things” neutral control exercise (all
adj. p > 0.70; Table S1, Online supplementary materials).

Pre-exercise happiness rating was not significantly related to
MOETST raw scores (exp(b) [95% CI]: 1.01 [0.98, 1.05], X2(df=1)=
0.76, adj. p=0.385) or MOETEST-NA (exp(b) [95% CI]: 0.95 [0.90,
1.01], X2(df=1)=2.55, adj. p=0.110). Differences between rando-
mized groups were also not statistically significant for either MOETST-
raw or MOETST-NA (all adj. p > 0.35; Tables S2 and S3, Online sup-
plementary materials).

4. Discussion

The present study is the first, to our knowledge, to examine the
effects of momentary happiness on the TAR in a sample of people in
recovery from problematic substance use. Importantly, our results in-
dicate that momentary happiness, an affective state within the broader
domain of positive affect, is associated with broadened action-tendency
repertoires, but not overall thought-action repertoires, in this popula-
tion of clinical interest, and that at least some PPIs show promising
effects of increasing action-tendency repertoires compared to a negative
control exercise. These findings are in line with earlier observations
that positive affect is associated with approach-oriented coping and
abstinence-related action tendencies among treatment-seeking
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methamphetamine users [27]. Given the recent interest in leveraging
positive psychology to support health behavior change and the emer-
gence of the recovery movement [9], our findings hold importance in
suggesting that action-tendency repertoires may be a mechanism by
which positive affect confers benefit in substance use treatment and in
the recovery process, and by indicating that action-tendency repertoires
might be an actionable intervention target. Both of these implications
underline the importance of further research into positive affect as a
construct and PPIs as intervention methods in substance use treatment
and recovery research.

When compared to a neutral control, randomized groups did not
differ significantly in the breadth of action-tendency repertoires. Given
that 59% of participants randomized to the neutral control reported
experiencing a positive emotion (for a full listing, please see Table S4,
Online supplementary material), the lack of difference is not surprising,
because the neutral control clearly failed in providing a neutral emo-
tional state in most participants. Nevertheless, this null finding compli-
cates the overall interpretation of the findings, as it precludes ruling out
the possibility that observed effects with regard to the negative control
may be due to increased negative affect in the control condition rather
than increased positive affect in the treatment groups. Our previous
finding regarding momentary happiness suggest that our thought-action
tendency findings may be due to a combination of these effects, as we

observed both increases in happiness in the treatment groups and de-
creases in happiness in the negative control group [18]. Thus, it may be
particularly impactful to leverage PPIs in situations in which positive
affect is not at ceiling levels and in which there is a need to counteract
expected increases in negative affect. Both qualifiers apply to persons in
recovery from problematic substance use. Nationally representative data
on persons in recovery suggest that quality of life indices, including
happiness, initially decrease as persons start the recovery process [28],
and recovery from problematic substance use entails many challenges,
the attention to which may be heightened during SUD treatment.

Note also that our findings are further restricted to a broadening of
the action-tendency repertoires, not the TAR in general. When using the
MOETST raw score, we did not find any relationship to happiness rat-
ings or randomized group differences. These null findings are in line
with prior research that indicated that a brief emotion-induction in-
tervention only led to differences in the breadth of social action urges,
but not overall TAR, and suggested that the overall broaden-and-build
theory may need refinement in this regard [29]. In our case, we also
had reason to believe that the MOETST raw score may contain a rela-
tively large amount of “noise” (e.g., participants writing in “nothing”).
Given the brevity of the intervention itself (4min), and the relative
complexity of completing the MOETST (1.5min), we sought to max-
imize the signal to noise ratio, and thus primarily focused on the coded
MOETST action tendencies.

Previous research that used the MOETST to study the TAR used
staff-administered, in-person interventions to affect TAR outcomes (i.e.,
1–3minute films aiming to elicit specific emotions), administered the
MOETST in person, and recruited only non-clinical samples of partici-
pants [22,29]. These two studies reported an overall mean (± SD) of
11.60 (± 5.31) thought-action statements on the MOETST by uni-
versity students [22], and means ranging from 6.96 (± 2.37) to 8.10
(± 4.49) among non-psychiatric adults completing the MOETST after
watching film clips with different emotional valences [29]. In our
study, by contrast, both the intervention and the MOETST were self-
administered remotely, and we observed on average only 5.79
(± 4.82) thought-action statements per person. It is unclear whether
the reduced TARs in our study are due to the psychological character-
istics of our sample, survey administration, interventions to induce
specific emotional experiences (i.e., self-administered PPI exercises vs.
mood-specific film clips), or a combination of all three factors. Despite
these methodological differences, however, we were able to show a
clear, measurable effect of some PPIs on the action-tendency aspect of
the TAR in a substance use recovery (i.e., clinical) sample.

The specific exercises that resulted in a broadened action-tendency
repertoire were “Savoring” and “Rose, Thorn, Bud”. Previously, we had
found that these two exercises plus one additional exercise, “Reliving
Happy Moments,” were the three PPIs that were most strongly associated
with increased momentary happiness [18]. Given the success of the “Re-
living Happy Moments” exercise in increasing momentary happiness, its
failure to impact the action-tendency repertoire is surprising. We speculate
that the difference in performance may be due to how active versus passive
the exercises are. Both “Savoring” and “Rose, Thorn, Bud” ask participants
to actively think about unnamed experiences, without the use of cognitive
aids. By contrast, “Reliving Happy Moments” asks participants to browse
through their own pictures before choosing and describing one. Thus, it is a
more passive exercise, in which participants react to a stimulus (i.e., their
pictures). The relative immediacy of the described experience may also
play a role, where “Reliving Happy Moments” may focus on experiences
from the distant past, while “Savoring” and “Rose, Thorn, Bud” always
focus on the 24 h surrounding the moment of assessment. Future research is
warranted to examine the role of these factors in associations between
positive affect (e.g., happiness) and the TAR more clearly.

In studies focusing on behavioral change, it may be particularly re-
levant to focus on assessing the TAR as it pertains to specific scenarios
and to code the MOETST in a way that aligns with hypothesized me-
chanisms of action. With respect to specific scenarios, an example for

Table 1
Baseline participant characteristics (n= 468).

Variable

Age, years, M (SD) 50.7 (12.6)
Female, % (n) 65.0 (460)
White, non-Hispanic, % (n) 91.1 (417)
Education: College or more, % (n) 58.0 (269)
Currently in school, % (n) 9.1 (42)
Employment, % (n)
Full-time 45.7 (207)
Part-time 15.9 (72)
None 38.4 (174)

Recovery stage, % (n)
Seeking recovery 10.5 (49)
In recovery - < 1month 7.7 (36)
In recovery - ≥1month, but less than a year 24.4 (114)
In recovery - ≥1 year 56.4 (264)
In recovery - Unspecified 1.1 (5)

Primary substance of use, % (n)
Alcohol 77.1 (361)
Other substance 20.7 (97)
Unspecified 2.1 (10)

Happiness and quality of life indices
In-the-moment happiness rating, M (SD) 61.5 (22.7)
Low in-the-moment happiness rating, % (n) 25.0 (117)
SWLS total score, M (SD) 21.3 (7.4)
SHS mean score, M (SD) 4.6 (1.4)
MOETST raw sum, Md [IQR] 4 [3, 7]
MOETST action tendencies sum, Md [IQR] 3 [1, 5]
MOETST non-action sum, Md [IQR] 1 [0, 3]

Note: SWLS= Satisfaction with Life Scale, where higher scores indicate greater
satisfaction with life (20 is the neutral point on the scale, where the respondent
is about equally satisfied and dissatisfied) [31]; SHS= Subjective Happiness
Scale, where higher scores indicate greater happiness (4.5–5.5 is considered
average; [32]); MOETST=Modified Open-Ended Twenty Statements Test,
where higher scores indicate a richer thought-action repertoire (possible range:
0–20; the range indicated in the table is the interquartile range of observed
responses); MOETST action tendencies sum is based on the sum of action-ten-
dencies listed by participants after removing non-action entries, as described in
the Methods, where MOETST non-action sums are the numbers of statements
identified as not being action-tendencies. Low in-the-moment happiness is de-
fined as rating a score of ≤50 on the in-the-moment happiness rating scale
(range 1–100). Of the people included in analysis, 0.9% (n=4) did not com-
plete the demographics questionnaire and 2.4% (n= 11) had only some
missing demographics data, 3.2% (n= 15) did not complete the SWLS, and
3.6% (n=17) did not complete the SHS.
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substance use research might be to ask participants to list actions they
can think of that they could engage in instead of using the substance they
seek to cease using. Such specifications could aid in the formulation and
testing of more specific hypotheses about the mechanisms of behavior
change. For example, changes in the breath of task-specific action ten-
dencies may be indicative of an intervention's positive impact on im-
mediate coping skills, while the impact of interventions on broadening
cognitive awareness by including other thought-action content might
have greater impact on more long-term behavioral change processes
through shifts in values, goals, or perceived possibilities.

4.1. Limitations

The following limitations should be considered when interpreting
these findings. First, the assessment of the TAR in this study, as well as
in prior studies [22,29], is a post-test only design. Second, the sample
over-represented female, white, and college-educated participants,
which limits the generalizability of our results. The sample may also be
especially motivated, based on our recruitment strategy, where ads
specifically mentioned ‘happiness’ [18]. Additionally, our main analysis

of coded action-tendencies only included 67% of the completed state-
ments that participants entered. Clearer directions and examples per-
taining to what we would count as an “action tendency” should have
been provided as part of the instructions. In addition, unhappy people
were less likely to complete the full survey, so individuals who were
unmotivated as a result of unhappiness did not complete the entire task.
It is useful to note, however, that there is evidence of persons who
experience fewer positive emotions having lower motivation to invest
time in life goals [30], thus this effect is expected. Lastly, while this
study provides a promising proof of concept that positive emotion ex-
ercises can induce transient increases in broader repertoires of action
tendencies, it does not provide any information on the durability of
these gains or their relevance to actual substance use outcomes.

5. Conclusion

Happiness and breadth of action tendencies are positively correlated
in persons recovering from problematic substance use, in line with
general population findings. Brief, self-administered happiness ex-
ercises can successfully broaden this aspect of the thought-action

Table 2
Descriptive statistics of happiness outcomes, emotions reported, and MOETST coding and outcomes by treatment group.

Outcome Randomized exercise assignment

3 Good Things
(n= 63)

Experiencing Kindness
(n=63)

Savoring
(n=70)

Rose, Thorn,
Bud (n=74)

Reliving Happy
Moments (n= 60)

3 Things
(n= 70)

3 Hard Things
(n= 68)

Happiness ratings
Pre-exercise happiness, M (SD) 64.6 (23.9) 59.4 (24.0) 59.1 (23.7) 64.0 (21.1) 63.6 (20.5) 59.1 (21.8) 61.1 (23.7)
Post-exercise happiness, M (SD) 67.4 (22.3) 61.3 (25.7) 61.9 (22.3) 67.9 (19.2) 66.7 (19.5) 57.4 (21.1) 60.2 (22.9)

Emotion referenced for the MOETSTa

Positive, % (n) 83 (52) 73 (46) 96 (67) 66 (49) 88 (53) 59 (41) 13 (9)
Negative, % (n) 11 (7) 19 (12) 0 (0) 28 (21) 7 (4) 30 (21) 82 (56)
Neutral or missing, % (n) 6 (4) 8 (5) 4 (3) 5 (4) 5 (3) 11 (8) 4 (3)

MOETST action-tendency coding
Participants without non-actions, % (n) 46 (29) 38 (24) 49 (34) 41 (30) 42 (25) 43 (30) 31 (21)
For people with at least 1 non-action,
number of non-actions Md [IQR]

2 [1, 3] 3 [1, 4] 2 [1, 5.5] 2 [1, 4] 2 [1, 4] 3 [2, 5] 3 [1, 4]

MOETST sums
MOETST sum, Md [IQR] 4 [3, 7] 4 [3, 7] 4 [3, 8] 4 [3, 8] 4 [3, 7.5] 4 [3, 8] 4 [3, 6]
MOETST-AT sum, Md [IQR] 3 [1, 6] 2 [1, 4] 3 [2, 6] 3 [1, 5] 3.5 [2, 5] 3 [1, 5] 2 [1, 4]

MOETST correlations with happiness
ratings

MOETST - post-happiness correlation, r −0.03 0.10 0.07 0.02 0.19 0.05 −0.26
MOETST-AT - post-happiness
correlation, r

0.07 0.27 0.17 0.13 0.23 0.18 −0.09

Notes: MOEST=Modified Open-Ended Twenty Statements Test, MOETST-AT=Modified Open-Ended Twenty Statements Test action-tendencies only.
a Specific emotions and the frequency with which they were referenced is provided in the Table S2 (see Online supplementary material).

Table 3
Effect estimates and significance tests of the association between happiness exercises and the number of action tendencies in the thought-action repertoire (MOETST-
AT) in comparison to the negative control condition (‘3 Hard Things’).

Parameter Pre-exercise happiness Pre-exercise happiness & exercise effects

exp(b) exp[95% CI] p > X2 exp(b) exp[95% CI] p > X2 Adj. p

Pre-exercise happiness 1.05 [1.01, 1.09] 0.012 1.05 [1.01, 1.09] 0.014
Happiness exercises vs. “Three Hard Things”
3 Good Things 1.31 [0.94, 1.83] 0.111 0.166
Experiencing Kindness 1.15 [0.82, 1.61] 0.411 0.411
Savoring 1.51 [1.10, 2.09] 0.012 0.038
Rose, Thorn, Bud 1.50 [1.09, 2.06] 0.013 0.038
Reliving Happy Moments 1.24 [0.88, 1.74] 0.215 0.258
3 Things 1.38 [1.00, 1.90] 0.053 0.106

Notes: Effect estimates shown are the exponentiated coefficients of negative binomial models of sums of action tendencies reported on the Modified Open-Ended
Twenty Statements Test (MOETST-AT). Both raw p-values and p-values adjusted for false discovery rate (among happiness exercise comparisons to control conditions
only) are shown and stars indicate effects that are significant at p < 0.05. Pre-exercise happiness was recoded so that the scale was centered at 50 on the scale
ranging from 0 to 100 and divided by 10, so that a one-unit increase in pre-exercise happiness reflects a 10-point increase on the original scale used, starting at 50.
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repertoire. Given recent findings underscoring the importance of the
breadth of coping repertoires, happiness exercises represent a pro-
mising tool to widen the repertoire of action tendencies, which may
improve individuals' ability to navigate the challenges of recovery from
problematic substance use.

Declaration of interest statement

None of the authors have conflicts of interest to report.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.genhosppsych.2019.06.006.

References

[1] Kahler CW, Spillane NS, Day AM, et al. Positive psychotherapy for smoking cessa-
tion: a pilot randomized controlled trial. Nicotine Tob Res 2015;17(11):1385–92.

[2] Kahler CW, Spillane NS, Day A, et al. Positive psychotherapy for smoking cessation:
treatment development, feasibility, and preliminary results. The Journal of Positive
Psychology 2014;9(1):19–29.

[3] Hoeppner BB, Hoeppner SS, Kelly L, Schick M, Kelly JF. Smiling instead of smoking:
development of a positive psychology smoking cessation smartphone app for non-
daily smokers. Int J Behav Med 2017.

[4] Hausmann LR, Parks A, Youk AO, Kwoh CK. Reduction of bodily pain in response to
an online positive activities intervention. J Pain 2014;15(5):560–7.

[5] Huffman JC, Beale EE, Beach SR, et al. Design and baseline data from the Gratitude
Research in Acute Coronary Events (GRACE) study. Contemp Clin Trials
2015;44:11–9.

[6] Huffman JC, Mastromauro CA, Boehm JK, et al. Development of a positive psy-
chology intervention for patients with acute cardiovascular disease. Heart Int
2011;6(2):e14.

[7] Carrico AW, Gόmez W, Jain J, et al. Randomized controlled trial of a positive affect
intervention for methamphetamine users. Drug Alcohol Depend 2018;192:8–15.

[8] McKay JR. Making the hard work of recovery more attractive for those with sub-
stance use disorders. Addiction. 2017;112(5):751–7.

[9] White W. Toward a new recovery movement: historical reflections on recovery,
treatment and advocacy. 2000.

[10] Kaskutas LA, Borkman TJ, Laudet A, et al. Elements that define recovery: the ex-
periential perspective. J Stud Alcohol Drugs 2014;75(6):999–1010.

[11] Tiffany ST, Friedman L, Greenfield SF, Hasin DS, Jackson R. Beyond drug use: a
systematic consideration of other outcomes in evaluations of treatments for sub-
stance use disorders. Addiction. 2012;107(4):709–18.

[12] Neale J, Vitoratou S, Finch E, et al. Development and validation of ‘sure’: a patient
reported outcome measure (prom) for recovery from drug and alcohol dependence.
Drug Alcohol Depend 2016;165:159–67.

[13] Akhtar M, Boniwell I. Applying positive psychology to alcohol-misusing

adolescents: a group intervention. Groupwork. 2010;20(3):6–31.
[14] Krentzman AR, Mannella KA, Hassett AL, et al. Feasibility, acceptability, and impact

of a web-based gratitude exercise among individuals in outpatient treatment for
alcohol use disorder. J Posit Psychol 2015;10(6):477–88.

[15] Carrico AW, Gómez W, Siever MD, Discepola MV, Dilworth SE, Moskowitz JT. Pilot
randomized controlled trial of an integrative intervention with methamphetamine-
using men who have sex with men. Arch Sex Behav 2015;44(7):1861–7.

[16] Serafini K, Malin-Mayor B, Nich C, Hunkele K, Carroll KM. Psychometric properties
of the Positive and Negative Affect Schedule (PANAS) in a heterogeneous sample of
substance users. Am J Drug Alcohol Abuse 2016;42(2):203–12.

[17] Garland EL, Manusov EG, Froeliger B, Kelly A, Williams JM, Howard MO.
Mindfulness-oriented recovery enhancement for chronic pain and prescription
opioid misuse: results from an early-stage randomized controlled trial. J Consult
Clin Psychol 2014;82(3):448–59.

[18] Hoeppner BB, Schick M, Carlon H, Hoeppner SS. Do self-administered positive
psychology exercises work in persons in recovery from problematic substance use?
An online randomized survey. J Subst Abuse Treat 2019;99:16–23.

[19] Fredrickson BL. What good are positive emotions? Review of general psychology
1998;2(3):300.

[20] Fredrickson BL. The broaden-and-build theory of positive emotions. Philosophical
Transactions of the Royal Society B: Biological Sciences 2004;359(1449):1367.

[21] Witkiewitz K, Roos CR, Tofighi D, Van Horn ML. Broad coping repertoire mediates
the effect of the combined behavioral intervention on alcohol outcomes in the
COMBINE Study: an application of latent class mediation. J Stud Alcohol Drugs
2018;79(2):199–207.

[22] Fredrickson BL, Branigan C. Positive emotions broaden the scope of attention and
thought-action repertoires. Cognit Emot 2005;19(3):313–32.

[23] Seligman ME, Steen TA, Park N, Peterson C. Positive psychology progress: empirical
validation of interventions. Am Psychol 2005;60(5):410–21.

[24] Lyubomirsky S, Sheldon KM, Schkade D. Pursuing happiness: the architecture of
sustainable change. Review of general psychology. 2005;9(2):111.

[25] Otake K, Shimai S, Tanaka-Matsumi J, Otsui K, Fredrickson BL. Happy people be-
come happier through kindness: a counting kindnesses intervention. Journal of
happiness studies 2006;7(3):361–75.

[26] Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and
powerful approach to multiple testing. J R Stat Soc B Methodol
1995;57(1):289–300.

[27] Carrico AW, Woods WJ, Siever MD, et al. Positive affect and processes of recovery
among treatment-seeking methamphetamine users. Drug Alcohol Depend
2013;132(3):624–9.

[28] Kelly JF, Greene MC, Bergman BG. Beyond abstinence: changes in indices of quality
of life with time in recovery in a nationally representative sample of U.S. adults.
Alcohol Clin Exp Res 2018;42(4):770–80.

[29] Jäger DT, Rüsseler J. Low arousing positive affect broadens visual attention and
alters the thought-action repertoire while broadened visual attention does not.
Front Psychol 2016;7:1652.

[30] Haase CM, Poulin MJ, Heckhausen J. Happiness as a motivator: positive affect
predicts primary control striving for career and educational goals. Pers Soc Psychol
Bull 2012;38(8):1093–104.

[31] Pavot W, Diener E. Review of the satisfaction with life scale. In Assessing well-
being. Springer; 2009. p. 101–17.

[32] Lyubomirsky S, Lepper HS. A measure of subjective happiness: Preliminary relia-
bility and construct validation. Social indicators research 1999;46(2):137–55.

S.S. Hoeppner, et al. General Hospital Psychiatry 61 (2019) 130–135

135

https://doi.org/10.1016/j.genhosppsych.2019.06.006
https://doi.org/10.1016/j.genhosppsych.2019.06.006
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0005
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0005
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0010
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0010
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0010
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0015
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0015
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0015
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0020
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0020
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0025
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0025
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0025
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0030
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0030
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0030
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0035
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0035
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0040
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0040
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0045
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0045
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0050
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0050
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0055
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0055
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0055
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0060
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0060
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0060
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0065
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0065
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0070
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0070
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0070
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0075
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0075
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0075
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0080
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0080
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0080
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0085
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0085
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0085
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0085
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0090
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0090
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0090
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0095
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0095
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0100
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0100
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0105
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0105
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0105
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0105
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0110
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0110
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0115
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0115
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0120
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0120
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0125
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0125
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0125
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0130
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0130
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0130
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0135
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0135
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0135
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0140
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0140
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0140
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0145
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0145
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0145
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0150
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0150
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf0150
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf9000
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf9000
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf9005
http://refhub.elsevier.com/S0163-8343(19)30065-9/rf9005

	Is the thought-action repertoire a viable intervention target in substance use populations?
	Introduction
	Materials and methods
	Sample
	Procedure
	Happiness exercises
	Control exercises

	Measures
	Thought-action repertoire

	Analytic strategy
	Data preparation: qualitative coding
	Analytic strategy


	Results
	Discussion
	Limitations

	Conclusion
	Declaration of interest statement
	Supplementary data
	References




