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A B S T R A C T

Repetitive negative thinking (RNT) in the form of worry and rumination has been identified as a particularly
counterproductive experiential avoidance strategy implicated in the onset and maintenance of emotional dis-
orders. The current study analyzes the effect of an individual, 2-session, RNT-focused, acceptance and com-
mitment therapy (ACT) protocol in the treatment of moderate emotional disorders. Ten adults suffering from
moderate to severe emotional symptoms according to the Depression Anxiety and Stress Scale-21 (DASS-21) and
the General Health Questionnaire-12 (GHQ-12) participated in the study. Participants completed 5- to 7-week
baselines without showing improvement trends in the DASS-21 or the GHQ-12. Afterwards, they received the
ACT protocol, and a 3-month follow-up was conducted. A Bayesian approach to analyze clinically significant
changes (CSC) for single-case experimental designs (SCED) was conducted, which required at least substantial
evidence of the intervention effect and scores in the nonclinical range. Nine of the 10 participants showed CSC in
the GHQ-12, and 7 participants in the DASS-21. The standardized mean difference effect sizes for SCED were
computed, which facilitates comparison and integration of the results with group designs. Very large effect sizes
were found for emotional symptoms (d = 2.44 and 2.68), pathological worry (d= 3.14), experiential avoidance
(d = 1.32), cognitive fusion (d = 2.01), repetitive thinking (d = 2.51), and valued living (d = 1.54 and 1.41).
No adverse events were found. RNT-focused ACT protocols deserve further empirical tests.

1. Introduction

The last decade has seen a growing interest in the identification and
analysis of transdiagnostic processes involved in emotional disorders
such as experiential avoidance (Hayes, Wilson, Gifford, Follette, &
Strosahl, 1996; Luciano & Hayes, 2001), repetitive negative thinking
(Ehring & Watkins, 2008; Harvey, Watkins, Mansell, & Shafran, 2004),
emotional disturbances (Kring, 2008), selective attention (Harvey,
Watkins, et al., 2004), etc. The identification of these processes has led
to the proposal of transdiagnostic psychological treatments with ac-
ceptance and commitment therapy (ACT; Hayes, Strosahl, & Wilson,
1999), metacognitive therapy (MCT; Wells, 2009), the unified protocol
for transdiagnostic treatment of emotional disorders (Barlow et al.,

2010), and rumination-focused cognitive-behavioral therapy (RF-CBT;
Watkins, 2016), among others.

The research has been mostly focused on specific transdiagnostic
processes, but not so much on their interrelation. Accordingly, it is
difficult to state which transdiagnostic processes are more core than
others in explaining the onset and maintenance of emotional disorders
(Harvey, Watkins, et al., 2004). One recent research (Ruiz, Riaño-
Hernández, Suárez-Falcón, & Luciano, 2016) has analyzed the link
between two of the most analyzed transdiagnostic processes in emo-
tional disorders from a functional contextual standpoint: experiential
avoidance (EA) and repetitive negative thinking (RNT).

EA is a central construct in ACT and was conceptualized according
to relational frame theory (RFT; Hayes, Barnes-Holmes, & Roche,
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2001), a functional-contextual approach to human language and cog-
nition. EA is a pattern of verbal regulation based on deliberate efforts to
either avoid or escape from discomfiting private experiences even when
doing so leads to actions that are inconsistent with one's values and
goals (Hayes et al., 1996). EA has been identified as playing a relevant
role in the onset and maintenance of emotional disorders (Boulanger,
Hayes, & Pistorello, 2010; Ruiz, 2010).

RNT has been identified as a core feature of emotional disorders
(Ehring & Watkins, 2008; Harvey, Watkins, et al., 2004) such as de-
pression (Nolen-Hoeksema, 2004), posttraumatic stress disorder
(Michael, Halligan, Clark, & Ehlers, 2007), social anxiety (Kashdan &
Roberts, 2007), and generalized anxiety disorder (Borkovec, 1994).
Although RNT might have some adaptive functions (see a review in
Watkins, 2008), worry and rumination have been robustly identified in
prospective and experimental studies as common factors in the onset
and maintenance of emotional disorders (e.g., Ehring & Watkins, 2008;
Harvey, Watkins, et al., 2004; Nolen-Hoeksema, 2000). According to
Watkins (2008), RNT becomes especially counterproductive when it is
characterized by reduced concreteness and its main purpose is to reduce
fear, sadness, or uncertainty (i.e., experiential avoidant functions).

Based on an RFT account of the self (Luciano, 2017), Ruiz, Riaño-
Hernández et al. (2016) have highlighted several interrelations between
EA and RNT: (a) triggers of RNT are built in the individual's learning
history and usually become hierarchically related to the extent that one
of the strongest triggers (i.e., the thought/emotion at the top of the
hierarchy) symbolically contains the remaining ones; (b) un-
constructive RNT is an especially maladaptive experiential avoidance
strategy; (c) RNT tends to be the first reaction to fear, unattained goals,
and incoherence; (d) RNT tends to prolong negative affect; which
usually leads to (e) engagement in additional experiential avoidance
strategies in an attempt to finally reduce discomfort; and (f) the re-
petition of this reinforcing cycle generates an inflexible and maladap-
tive repertoire in reaction to triggers. The practical implication of this
account is that ACT protocols primarily focused on disrupting un-
constructive RNT in response to the trigger at the top of the hierarchy
should produce quick changes and be particularly effective for the
treatment of emotional disorders (see further details in Ruiz, Riaño-
Hernández, et al., 2016).

A first step in developing a RNT-focused ACT protocol was con-
ducted by Ruiz, Riaño-Hernández et al. (2016). Specifically, these au-
thors investigated whether a one-session, RNT-focused, ACT protocol
could be sufficient to significantly reduce high levels of worry and ru-
mination. This seemed a logical first step, as RNT-focused ACT proto-
cols would only make sense if they reduce RNT rapidly. A two-arm,
randomized multiple-baseline design with 11 participants suffering
from mild to moderate emotional symptoms was implemented. The
RNT-focused ACT protocol was designed following the RFT account of
psychological flexibility (Luciano et al., 2011; Luciano, Valdivia-Salas,
& Ruiz, 2012; Ruiz & Perete, 2015; Törneke, Luciano, Barnes-Holmes, &
Bond, 2016; see further details in Ruiz, Riaño-Hernández et al., 2016).
The results showed significant reductions in at least three out of the
four RNT measures during the 6-week follow-up. Effect sizes were large
in all RNT-related measures and in emotional symptoms.

Given that the one-session protocol was shown to be highly effective
in reducing RNT in participants who experienced mild to moderate
emotional symptoms, a second step could be to analyze the effect of a
brief RNT-focused ACT protocol with participants suffering from emo-
tional disorders. Accordingly, the aim of this study was to analyze the
effect of a 2-session, RNT-focused, ACT protocol in participants suf-
fering from moderate to severe emotional disorders defined by: (a)
being entangled with thoughts, memories, and worries for at least 6
months, (b) experiencing significant interference in at least 2 life do-
mains, and (c) suffering from stable and moderate to severe emotional
symptoms during the period of baseline. A nonconcurrent multiple
baseline design was conducted where the effect of the ACT protocol was
directly replicated in 10 participants who met the inclusion criteria. The

SCRIBE statement (Tate et al., 2016) was followed to guide the re-
porting of this single-case experimental design.

2. Method

2.1. Participants

Participants were recruited through advertisements on social media
beginning with the questions: “Do you spend too much time distressed
about the past or future? Do you want to be more focused on the things
that are important to you?” Seventy-six individuals showed interest in
the study and were asked to respond to an online survey. Initial in-
clusion criteria were: (a) over 18 years old; (b) at least 6 months en-
tangled with thoughts, memories, and worries; (c) significant inter-
ference of thoughts, memories, and worries in at least 2 life domains;
(d) not showing extremely severe scores on depression and/or anxiety
in the Depression, Anxiety, and Stress Scale-21 (see the Outcome
Measures section); and (e) showing scores between 15 and 25 on the
General Health Questionnaire-12 (see the Outcome Measures section).
The initial exclusion criterion was current psychological or psychiatric
treatment, including taking psychotropic medication.

The application of the initial inclusion and exclusion criteria led to
the rejection of 55 potential participants: 5 individuals were younger
than 18 years, 13 were entangled with thoughts, memories, and worries
for less than 6 months, 7 were receiving psychological or psychiatric
treatment, 26 showed extremely severe scores on depression and/or
anxiety (they were invited to an alternative study), and 4 showed scores
below 15 on the GHQ-12. Of the remaining 21 potential participants, 10
did not respond to emails or did not attend the informative session. In
summary, 11 participants met the initial inclusion criteria and attended
an interview conducted by the second author. All individuals agreed to
participate and provided informed consent. Participants were re-
munerated with 25,000 Colombian pesos (approximately 8 US dollars)
for completing the study as compensation for the intensive measure-
ment carried out in the study.

One participant showed significant improvement trends on the
outcome measures across the baseline according to the Theil-Sen slope
(see Data Analysis section). Accordingly, this participant was excluded
from the study. In conclusion, the final sample consisted of 10 parti-
cipants (4 men, mean age = 23.2, SD = 4.24). Table 1 shows demo-
graphic data of the participants, details of the problem, and the main
triggers to engage in RNT and experiential avoidance strategies. Parti-
cipants showed a range of affected life areas between 2 and 7 (among 8
areas;M= 3.9, SD= 1.45). Six participants had received psychological
treatment in the past: 2 participants for general anxiety (P3 and P9), 1
participant for social anxiety (P8), 1 for insomnia and couple therapy
(P1), and 2 for depression (P6 and P10).

2.2. Design and variables

A non-concurrent, multiple-baseline design across participants was
conducted in which the effect of a 2-session, RNT-focused, ACT protocol
was evaluated. Participants were randomly assigned to one of five
therapists using the web-based tool Research Randomizer (Urbaniak &
Plous, 2013). Following recent guidelines, the minimum number of
data points for baseline was set at 5 (Kratochwill & Levin, 2014). All
participants provided baseline data for 5–7 weeks depending on their
availability to initiate the intervention. The sessions of the protocol
were separated by one month so that the effect of the first session could
be analyzed. A 12-week follow-up was conducted after implementing
the first session of the protocol.

Dependent variables were divided into primary outcome and sec-
ondary measures. As the main aim of this study was to explore the effect
of the ACT protocol on treating moderate emotional disorders, the
primary outcome measures were scores on emotional symptoms and
psychological distress. Secondary measures were scores on process
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variables such as experiential avoidance, cognitive fusion, pathological
worry, repetitive negative thinking, and valued living. All measures
were applied on a weekly basis across the study until the 8-week follow-
up. A last measurement was conducted at the 12-week follow-up.

The ACT protocol was implemented in an individual format by 5
therapists. All therapists had received at least 40 h of ACT training and
were trained in the application of the protocol for approximately 12 h.
Blinding procedures were not implemented because the study only in-
volved one intervention, and the dependent measures were applied by
means of automatic emails through the Internet.

2.3. Primary outcomes

2.3.1. Depression Anxiety and Stress Scales – 21 (DASS-21; Lovibond &
Lovibond, 1995; Spanish version by Daza, Novy, Stanley, & Averill, 2002)

The DASS-21 is a 21-item, 4-point Likert-type scale (3= applied to
me very much. or most of the time; 0= did not apply to me at all) con-
sisting of sentences describing negative emotional states experienced
during the last week. It contains three subscales (Depression, Anxiety,
and Stress) and has shown good internal consistency and convergent
and discriminant validity. The usual cutoffs for the Depression subscale
are: 0–4 nonclinical, 5–6 mild, 7–10 moderate, 11–13 severe, and 14 or
above extremely severe. Cutoffs for the Anxiety subscale are: 0–3
nonclinical, 4–5 mild, 6–7 moderate, 8–9 severe, and 10 or above ex-
tremely severe. Lastly, cutoffs for the Stress subscale are: 0–7 non-
clinical, 8–9 mild, 10–12 moderate, 13–16 severe, and 17 or above
extremely severe. The DASS-21 has good psychometric properties
(alpha of 0.93 in the total scale) in Colombian samples and a factor
structure consisting of three correlated factors corresponding to the
above-mentioned subscales and a general, second-order factor (Ruiz,
García-Martín, Suárez-Falcón, & Odriozola-González, 2017). The hier-
archical structure of the DASS-21 allows obtaining a global score on
emotional symptoms by summing all items. Due to the transdiagnostic
nature of the current sample, the DASS-total score was considered a
primary outcome. Mean scores on the DASS-total for a nonclinical
sample of 894 participants was 19.36 (SD = 12.48), whereas for a
sample of 245 clinical participants, it was 26.87 (SD = 14.53).

2.3.2. General Health Questionnaire-12 (Goldberg & Williams, 1988;
Spanish version by Rocha, Pérez, Rodríguez-Sanz, Borrell, & Obiols, 2011)

The GHQ-12 is a 12-item, 4-point Likert-type scale that is frequently
used as screening for psychological disorders. Respondents are asked to
indicate the degree to which they have recently experienced a range of
common symptoms of distress, with higher scores reflecting greater
levels of psychological distress. The Likert scoring method was used in
this study, with scores ranging from 0 to 3 assigned to each of the four
response options. The GHQ-12 has good psychometric properties in
Colombia (Ruiz, García-Beltrán et al., 2017). Specifically, Cronbach's
alpha was 0.91 both in a nonclinical sample (N=372) and a clinical
sample (N=344). Mean scores for the nonclinical and clinical samples
were 11.87 (SD = 7.47) and 16.54 (SD = 7.86), respectively. Ac-
cording to the receiver operating characteristic (ROC) curves, a
threshold score of 11/12 was optimal to identify emotional disorders.

2.4. Secondary outcomes

2.4.1. Acceptance and Action Questionnaire – II (AAQ-II; Bond et al.,
2011; Spanish version by Ruiz, Langer, Luciano, Cangas, & Beltrán, 2013)

The AAQ-II is a general measure of experiential avoidance. It con-
sists of 7 items that are rated on a 7-point Likert-type scale (7= always
true; 1= never true). The items reflect unwillingness to experience
unwanted emotions and thoughts and the inability to be in the present
moment and behave according to value-directed actions when experi-
encing psychological events that could undermine them. The Spanish
version of the AAQ-II has shown good psychometric properties and a
one-factor structure in Colombia (Cronbach's alpha of 0.91 in generalTa
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population; Ruiz et al., 2016). The mean score on the AAQ-II in a Co-
lombian clinical sample (N=277) was 29.67 (SD = 10.3), whereas the
score in a general nonclinical sample was 22.86 (SD = 9.51).

2.4.2. Cognitive Fusion Questionnaire (Gillanders et al., 2014; Spanish
version by Ruiz, Suárez-Falcón, Riaño-Hernández, & Gillanders, 2017)

The CFQ is a 7-item, 7-point Likert-type scale (7= always; 1=
never true), consisting of sentences describing instances of cognitive
fusion. This scale has been validated in English for a wide variety of
clinical and nonclinical populations. The Spanish version by Ruiz et al.
(2017) has shown similar psychometric properties and factor structure
to the original version (alpha of 0.93 in general population). The mean
score on the CFQ in a Colombian clinical sample (N=277) was 31.53
(SD = 10.86), whereas the score in a general nonclinical sample was
23.80 (SD = 9.51).

2.4.3. Penn State Worry Questionnaire – 11 (PSWQ-11; Meyer, Miller,
Metzeger, & Borkovec, 1990; Spanish version by Sandín, Chorot, Valiente, &
Lostao, 2009)

The PSWQ is a 16-item, 5-point Likert (5= very typical of me; 1=
not at all typical of me), self-report instrument that was designed to
evaluate the permanent and unspecific degree of worry that char-
acterizes GAD. A reduced, 11-item version was used in this study as
recommended by Sandín et al. (2009) because PSWQ reverse-scored
items are difficult to understand for Spanish-speaking participants,
which worsen the psychometric properties of the instrument. The
PSWQ-11's internal consistency is excellent and it shows good test-
retest reliability and discriminant validity. The PSWQ-11 has excellent
internal consistency in Colombia (Ruiz, Monroy-Cifuentes, & Suárez-
Falcón, in press), with a mean Cronbach's alpha of 0.95. The mean score
in a Colombian nonclinical sample (N=710) was 27.47 (SD = 10.44),
whereas in a clinical sample (N=335), it was 36.26 (SD = 10.13). A

Table 2
Summary of the ACT protocol.

Phase Aims Therapeutic interactions

Session 1
(60min)

1. Presentation of the intervention rationale
2. Identification of the main triggers to initiate worry/rumination and

other experiential avoidance strategies related to them
3. Promoting discrimination of the counterproductive effect of

engaging in worry/rumination and other experiential avoidance
strategies

4. Identification of the RNT process and defusion training

■ Work proposal: develop the skill to identify entanglement with our thoughts
and learn to focus on what is really important in our lives.

■ Worry begins when fear of a future event appears: “What is the fear that is the
“daddy” of all your fears?”

■ Rumination begins when one needs an explanation about something that
happened: “What is the explanation you need that is the “daddy” of all of them?”

■ Explore the consequences of worry/rumination and experiential avoidance
strategies connected to them.

■ Socratic dialogue: (a) In which direction are you going when you worry/
ruminate and you try to avoid/control your thoughts? (b) Are they helpful at the
short term? (c) And at the long term? and (d) Are the thoughts even stronger
than before?

■ Pushing triggers away metaphor. The experimenter writes the participant's
triggers on a piece of paper and puts it near the participant's face. When
participants begin to push the piece of paper away with their hands, the
experimenter resists.

■ Questions: (a) How much strength do your thoughts have when you push? (b)
Can you do anything important while pushing? (c) How much stronger would
they be if you pushed one more year? (d) And 5 more years?

■ Go around exercise: While reading a book, the therapist shows a trigger for RNT
on a card and the participant stops reading and begins the RNT process going
around a chair in circles. Every time the participant makes a loop, she says the
next thought of the chain and chooses making another loop (the same process is
repeated 10 times). Then, the participant is invited to read again and choose just
to observe the triggers for RNT and go back to reading without entangling with
them.

Session 2
(60min)

1. Review
2. Multiple-exemplar training in identifying triggers for RNT and

defusion exercises
3. Identification of valued actions

■ Exploration of RNT and valued actions during the past week.
■ Centering/defusion exercise: focusing on breathing and the noises around while

noticing who is choosing to do that. Then, practicing putting ongoing thoughts in
balloons and letting them be.

■ Free association exercise (based on Wells, 2009): The therapist reads 12 words
separated by 7 s. The participant has to notice what thought comes to her mind
and chooses between entangling with it or putting it in a balloon and letting it
be.

■ Daydreaming and worrying exercise (based on Wells, 2009): The participant is
invited to daydream for 2min. Each 20 s, the therapist asks the participant to
notice what she was thinking and how she could choose between following or
stopping the process. The same process was repeated with worry.

■ Eye-contact exercise (Hayes et al., 1999): The participant and therapist look into
each other's eyes for 2 min while noticing every thought and emotion and
choosing to continue.

■ Subtracting exercise: The participant is invited to count backwards from 100 to 0
by subtracting 3, while noticing the sensation of being wrong and choosing to
continue.

■ Writing with the nondominant hand: The participant writes for 3 min with her
nondominant hand while noticing the discomfort, not entangling with it and
choosing to continue.

■ Pink elephant exercise (based on Hayes et al., 1999): The participant is invited to
avoid thinking about a pink elephant.

■ The therapist asks the participant to list some valued actions that the participant
could do instead of being entangled with her thoughts (“things that make her
proud at the end of the day”).
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threshold score of 37/38 was considered adequate for identifying se-
vere GAD, whereas a threshold of 32/33 was adequate for moderate
GAD.

2.4.4. Perseverative Thinking Questionnaire (PTQ; Ehring et al., 2011)
The PTQ is a 15-item, 5-point Likert (4= almost always; 0= never),

self-report instrument that was designed to evaluate the tendency to
engage in RNT when facing negative experiences or problems. Unlike
other measures, the PTQ is a content-independent self-report of RNT. It
has shown a hierarchical factor structure, with a higher-order factor
representing RNT in general and three lower-order factors: (a) Core
features of RNT, (b) Unproductiveness of RNT, and (c) Mental capacity
captured by RNT. The PTQ has shown excellent internal consistency,
high test-retest reliability, and convergent and predictive validity. As
there is no Spanish translation of the PTQ, we back-translated it.
Preliminary data from our laboratory indicate that the PTQ possesses
excellent internal consistency in Colombia (mean Cronbach's alpha of
0.96). The mean score in a Colombian nonclinical sample (N=583)
was 22.72 (SD = 14.40), whereas in a clinical sample (N=126), it was
37.06 (SD = 13.88).

2.4.5. Valuing Questionnaire (VQ; Smout, Davies, Burns, & Christie, 2014;
Spanish version by Ruiz, Suárez-Falcón, Riaño-Hernández, & Gil-Luciano,
submitted)

The VQ is a 10-item, 6-point Likert (6= completely true; 0= not at
all true), self-report instrument designed to assess general valued living
during the past week. The VQ has two subscales: Progress (i.e., enact-
ment of values, including clear awareness of what is personally im-
portant and perseverance) and Obstruction (i.e., disruption of valued
living due to avoidance of unwanted experience and distraction from
values). The Spanish version has shown good psychometric properties.
Mean scores obtained on the VQ in Colombia for general population
were 19.5 (SD = 6.43) for Progression and 11.7 (SD = 6.88) for
Obstruction, whereas mean scores for a clinical sample (N=235) were
17.23 (SD = 6.63) and 15.42 (SD = 7.12), respectively.

2.5. ACT protocol

The protocol consisted of two 60-min sessions and it was based on
the RFT definition of psychological flexibility and formation of the self
(Luciano et al., 2012; Luciano, 2017; Törneke et al., 2016). Specifically,
the protocol aimed at developing the ability of framing the main on-
going triggers for worry/rumination through a hierarchical relation
with the deictic I so as to provoke a reduction of their discriminative
avoidant functions and allow the derivation of augmental rules that
specify abstract, delayed, probabilistic, and positively reinforcing con-
sequences and behavior in coordination with them. In less technical
words, we aimed at developing the ability to discriminate ongoing
triggers for worry/rumination, take distance from them (i.e., defusion),
and behave according to what is most important in that moment for the
individual in the long term (i.e., values).

Table 2 presents the content of the two protocol sessions (a com-
plete description of the protocol in English and Spanish can be found at
https://osf.io/v48r6/ and in the first author's institutional webpage).
The aims of Session 1 were: (a) to present the intervention rationale, (b)
to identify the main triggers to engage in RNT and other related ex-
periential avoidance strategies, (c) to promote the realization of the
counterproductive effect of engaging in RNT and related experiential
avoidance strategies, and (d) to identify the RNT process and defusion
training. The aims of Session 2 were: (a) To review the advances in
disengaging from RNT and engaging in valued actions, (b) multiple-
exemplar training in identifying triggers for RNT and defusing from
them, and (c) to identify further valued actions to engage in instead of
RNT.

At the end of Session 2, participants were given 5 audio files (30min
approximately) in order to practice what was worked on during the

protocol on a daily basis. The aim of the exercises was to facilitate the
identification of valued actions in which participants could engage
during the day and defusing from the triggers for RNT that could sur-
face and impede valued actions.

2.6. Procedure

The study was conducted in the Clinical Psychology laboratory of a
Colombian university. The procedures of the study were approved by
the Internal Ethics Committee. All measures were administered online
through Typeform (www.typeform.com). Participants who showed in-
terest in the research and met the initial inclusion criteria were invited
to an assessment and informative session led by the second author. If
individuals were eligible, the study functioning was presented, and all
informed consents were signed (all individuals agreed to participate).
Lastly, the first baseline evaluation was conducted.

At the end of baseline collection, participants’ scores on the out-
come measures (i.e., total scores on the DASS-21 and GHQ-12) were
analyzed with the Theil-Sen slope (Sen, 1968; see the Data Analysis
section) to explore whether there were any statistically significant im-
provement tendencies during baseline. After confirming that there were
no significant improvement trends, participants were scheduled in
order to initiate the protocol implementation.

2.7. Data analysis

In this section, we present the statistical analyses conducted to ex-
plore trends in baseline, the procedure followed to select the statistical
analyses after conducting a visual analysis, the Bayesian approach fol-
lowed to analyze clinically significant change, and the design-compar-
able standardized mean difference computed that facilitates the direct
comparison of the results obtained in single-case experimental designs
and group designs.

2.7.1. Analysis of trend in baseline
As stated above (see Participants section), we only present the data

from participants who did not show a statistically significant im-
provement trend during the baseline in the primary outcome variables
(DASS-Total and GHQ-12). To assess the presence of significant trends
in the baseline, the Theil-Sen slope (Sen, 1968; Vannest, Parker, Davis,
Soares, & Smith, 2012) was computed before introducing the inter-
vention. The Theil-Sen slope is a nonparametric linear regression slope
that does not assume any particular data distribution. It has stronger
power/precision than the Koenig and Tukey nonparametric slopes. The
Theil-Sen slope approximates the efficiency of linear regression when
data meet all parametric assumptions and it significantly exceeds effi-
ciency when data are very non-normal and skewed (Vannest et al.,
2012). Accordingly, although it is not very frequent in psychology
studies, the Theil-Sen slope is the method of choice in medicine and
physical sciences for making decisions with time series data. The Theil-
Sen slope was computed using the on-line calculator provided by
Vannest, Parker, and Gonen (2011).

Only one participant showed statistically significant improvement
trends during baseline (in both the DASS-Total and GHQ-12); therefore,
her results were excluded from the current study (the intervention was
also implemented for ethical reasons and she showed the stabilization
of near zero-level of emotional symptoms during the 3-month follow-
up; the data of this participant can be seen in the supplementary file
and at https://osf.io/v48r6/). Two participants showed statistically
significant deteriorating trends in the GHQ-12 (Participant 1 and 7).
Although this is not a perfect situation, we maintained both participants
in the study because the presence of a deteriorating trend does not
necessarily impede establishing the effect of the intervention effect
(Hayes, 1981), and the participants showed them only in one of the
primary outcome measures.
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2.7.2. Graphical analysis and selection of statistical analyses
Following a bottom-up analysis of single-case experimental designs

(SCED) (Parker & Vannest, 2012), the results were first graphed and,
subsequently, statistical analyses for SCED were selected and computed.
In general, although some participants showed considerable variability
in emotional symptoms during baseline, the data showed baselines with
no significant trends. The presence of variability is not ideal, but it is
frequent in clinical datasets. As Hayes (1981) stated, variability is only
an issue in this setting if it is so extreme that it would impede the ob-
servation of the intervention effect. This was not the case in the current
study. At the follow-up, participants’ scores usually reached stability at
the last three follow-up observations, which are the most relevant ones
in terms of clinical significance of the findings. Accordingly, we decided
to focus the statistical analysis of each participant on all baseline data
and the last three follow-up points (see a similar rationale in Au et al.,
2017; Parker & Vannest, 2012). This decision has the advantage of
avoiding modelling linear improvement trends in the treatment phase,
which could lead to lines exceeding the range scale of the ques-
tionnaires used.

2.7.3. Bayesian analysis of clinically significant change
As we decided to focus the statistical analysis on the last three

follow-up points where scores usually reached stability, we selected the
JZS+AR Bayesian hypothesis testing for single-subject designs (de
Vries & Morey, 2013, 2015). Although the nonparametric Tau-U sta-
tistic (Parker, Vannest, Davis, & Sauber, 2011) was used to measure the
intervention effect in self-registers in the related study by Ruiz, Riaño-
Hernández, et al. (2016), it was not used in this study because it would
show a ceiling effect due to few overlaps between baseline and follow-
up data (results of this test can be seen at https://osf.io/v48r6/).

The JZS+AR Bayesian model (de Vries & Morey, 2013) is an
adaptation of the JZS t-test (Rouder, Speckman, Sun, Morey, & Iverson,
2009) that accounts for the serial dependence typical of single-subject
designs with an autoregressive (AR(1)) model. It provides a Bayes factor
(Bar), which quantifies the relative evidence in the data for the hy-
pothesis of intervention effect (i.e., the true means of both phases differ:
Bar>1) and for the hypothesis of no intervention effect (i.e., the true
mean in the baseline equals the true mean in the intervention phase:
Bar<1). The Bayes factor can be also seen as the extent to which a
rational person should adjust their beliefs, expressed as relative odds, in
favor of the hypothesis of intervention effect according to the data (de
Vries & Morey, 2013). Bayes factors were interpreted according to the
guidelines provided by Jeffreys (1961) and Wagenmakers, Wetzels,
Borsboom, and van der Maas (2011): 1=No evidence of treatment
effect; 1–3=Anecdotal evidence of treatment effect; 3–10= Sub-
stantial or moderate evidence of treatment effect; 10–30= Strong
evidence of treatment effect; 30–100=Very strong evidence of treat-
ment effect; and> 100=Extreme evidence of treatment effect (note
that Bar<1 are interpreted in the same way, but favoring the hy-
pothesis of no treatment effect).

One of the distinctive features of Bayesian statistics is that they
include prior expectations of the parameters (e.g., the intervention ef-
fect). These prior expectations are expressed by prior distributions that
receive high density at plausible parameter values and low density at
implausible parameter values (Lee, 2004). Prior distributions can be
determined based on previous research, expert knowledge, scale
boundaries, and statistical considerations (de Vries & Morey, 2013).

To propose prior distributions, the JZS+AR model uses an estima-
tion of two relevant parameters: (a) an effect size of the intervention
effect, termed δ, consisting of standardizing the difference in true
means between phases; and (b) a parameter for the lag 1 (р) auto-
correlation termed b. De Vries and Morey (2013) suggested three prior
distributions for δ in which it is located at 0 and follows a Cauchy
distribution that differ in width according to a factor termed r (sug-
gested r values of 0.5, 1.0, and 2.0), which is equal to half the inter-
quartile range of the distribution (i.e., there is a 50% prior probability

that the effect size will be found within −0.5 and 0.5, −1.0 and 1.0,
and −2.0 and 2.0, respectively). The authors advocated using r=1 by
default because in SCED, effect sizes tend to be larger than in group
studies (e.g., Beeson & Robey, 2006; Parker & Vannest, 2009). Ad-
ditionally, the authors suggested three prior distributions for the lag 1
autocorrelation (b = 1, b = 5, b = 15) and advocated for the use of b
=5, which reflects the expectation of positive but low autocorrelations,
while also considering values of 0.4 or 0.5 plausible. This prior dis-
tribution is consistent with the literature in SCED showing that auto-
correlation in this type of studies is reasonably low (e.g., Parker et al.,
2005).

Following the guidelines of de Vries and Morey (2013) and the results
obtained in a similar study (Ruiz, Riaño-Hernández, et al., 2016), we
selected a value of r=1 for the prior distribution of δ. However, we also
conducted a Bayesian sensitivity analysis that investigated the robustness
of the results with r values of 0.5 and 2.0, which posit higher density in
the Cauchy distribution at, respectively, medium and very large effect
sizes. Conducting sensitivity analyses is frequently suggested by Bayesian
statisticians to investigate whether the results obtained are excessively
dependent on the selected prior distribution (Gelman et al., 2014). Re-
garding the prior distribution of the autocorrelation, we followed the
suggestion provided by de Vries and Morey (2013) of choosing b=5. All
analyses with the JZS+AR model were conducted in the BayesSingleSub
R package (de Vries & Morey, 2015). Due to prior evidence showing the
effect of RNT-focused ACT protocols (Ruiz, Riaño-Hernández, et al.,
2016), we conducted one-sided Bayes factor testing the hypothesis that
δ=0 against the alternative that δ > 0.

Clinically significant change (CSC) was computed following the
suggestion of de Vries, Meijer, van Bruggen, and Morey (2016). These
authors discussed the logical problems of usual approaches to compute
CSC based on p values such as the reliable change index (RCI) ad-
vocated by Jacobson and Truax (1991). Additionally, these approaches
are usually computed in SCED by taking into account only one datum
for the baseline and intervention phases, which weakens the conclu-
sions reached. The Bayesian approach used in this study required: (a) at
least substantial evidence of intervention effect according to the JZS
+AR test (Bar> 3), and (b) crossing a cutoff point in the last follow-up
measure (i.e., the 12-week follow-up) that places the participant closer
to the mean of the functional population than to the clinical one. To test
the latter criterion, we used the data for clinical and nonclinical par-
ticipants on each measure as shown in the measures description (cutoffs
for CSC: DASS-21 <24, GHQ-12 <15, PSWQ<32, AAQ-II< 27,
CFQ<28, PTQ<30, VQ-Progress> 15, and VQ-Obstruction<17).

2.7.4. Design-comparable standardized mean difference
To obtain an overall estimate of the effect size of the intervention, the

design-comparable effect size for multiple-baseline designs developed by
Pustejovsky, Hedges, and Shadish (2014) was computed. This standar-
dized mean difference effect size for SCED shares the same metric as the
Cohen's d typically used in group designs, which facilitates the direct
comparison and integration through meta-analysis of the results obtained
in both types of designs. This d-statistic has a formal mathematical de-
velopment, requires at least three cases for computation, and corrects for
small sample bias using Hedges’ g. It is an extension of the standardized
mean difference advocated by Hedges, Pustejovsky, and Shadish (2012,
2013) that uses restricted maximum likelihood estimation and offers the
possibility of obtaining the d-statistic by controlling for baseline trend and
taking into account change in slope. The R package scdhlm was used to
compute this d-statistic (Pustejovsky, 2016) following the guidelines pro-
vided by Valentine, Tanner-Smith, and Pustejovsky (2016). According to
the global visual inspection of the dataset, we modelled baselines without
trends including both fixed and random effects for level. The treatment
phase was modelled with linear trends with both fixed and random effects
at level and slope. We computed the d-statistic to estimate the overall
effect sizes at the 4-week follow-up (i.e., just before implementing the
second session of the protocol) and at the 12-week follow-up. Additionally,

F.J. Ruiz et al. Journal of Contextual Behavioral Science 9 (2018) 1–14

6

https://osf.io/v48r6/


the results obtained in the study by Ruiz, Riaño-Hernández, et al. (2016)
were reanalyzed with the statistical procedure advocated by Pustejovsky
et al. (2014) in order to compare the effect sizes obtained in both studies
by observing the 83.4% confidence intervals (CI). If the 83.4% CI do not
overlap, a statistically significant difference between the studies effect
sizes can be stated at an alpha level of 0.05 according to Cumming (2012).

3. Results

3.1. Within-participant results

Fig. 1 shows the scores’ evolution on the primary outcome measures
(DASS-21 total and GHQ-12 scores). Visual inspection shows that the

Fig. 1. Scores on emotional symptoms (DASS-21) and psychological distress (GHQ-12) for every participant.

F.J. Ruiz et al. Journal of Contextual Behavioral Science 9 (2018) 1–14

7



ACT protocol was effective in decreasing emotional symptoms to some
degree in all participants.

Table 3 shows the effect sizes and Bar on the JZS+AR Bayesian
model. Seven participants showed at least substantial evidence of in-
tervention effect according to Bayes factors in the DASS-total scores
(emotional symptoms): extreme evidence for treatment effect (i.e.,
Bar>100) was found for P1, P5, and P10; very strong evidence for P4
(i.e., Bar = 30–100), and strong evidence for P3 and P6 (i.e., Bar =
10–30). Anecdotal evidence was found for P2, P7, and P9 (i.e., Bar =
1–3). Nine participants showed at least substantial evidence of inter-
vention effect for the GHQ-12 (psychological distress): extreme evi-
dence was found for P1, P4, P5, P6, and P10; very strong evidence for
P8; substantial evidence (i.e., Bar = 3–10) for P3, P7, and P9. Anecdotal
evidence of intervention effect was found for P2.

With regard to secondary outcomes (process measures), all partici-
pants showed at least substantial evidence of intervention effect for the
AAQ-II (EA), PSWQ (pathological worry), and PTQ (RNT), 9 partici-
pants for the CFQ (cognitive fusion), 8 participants for values ob-
struction (VQ-Obstruction) and 7 participants for values progress (VQ-
Progress). No participant showed evidence of deterioration for any
primary or secondary outcome.

Overall, the Bayesian sensitivity analysis conducted with alternative
prior distributions showed that the results were relatively robust con-
sidering that the Bayes factors did not vary in a way that made the
interpretation of the results significantly different (see Appendix A).

Table 3 also shows the results in clinically significant change. With
respect to primary outcome measures, 9 and 7 participants showed CSC
in GHQ-12 and DASS-Total at the 12-week follow-up, respectively. CSC
rates in process measures were also very high for the AAQ-II (9/10),
CFQ (9/10), PSWQ (9/10), PTQ (10/10), VQ-Progress (7/10), and VQ-
Obstruction (8/10).

3.2. Between-participant results

Fig. 2 shows the mean results across participants in all variables of
the study. After the intervention, participants showed better scores than
nonclinical samples in all measures. Mean scores were below

nonclinical level by the 2-week follow-up for cognitive fusion (CFQ), EA
(AAQ-II) and emotional symptoms (DASS-21); by the 4-week follow-up
for valued living (VQ) and psychological distress (GHQ-12); and by the
6-week follow-up for pathological worry (PSWQ) and RNT (PTQ).

Table 4 shows the mean scores in all measures during baseline, at
the 4-, 8-, and 12-week follow-ups, and the d-statistics for SCED. Ac-
cording to the d-statistic, most of the changes took place before the
implementation of the second session (4-week follow-up), but after it,
participants continued improving, although to a lesser degree. The d-
statistics at the 12-week follow-up were very large both for primary
outcome measures (DASS-total: d = 2.4, 95% CI [1.5, 3.5]; GHQ-12: d
= 2.7, 95% CI [1.7, 3.8]) and process measures (AAQ-II: d = 1.3, 95%
CI [0.6, 2.2]; CFQ: d = 2.0, 95% CI [1.0, 3.1]; PSWQ: d = 3.1, 95% CI
[2.0, 4.3]; PTQ: d = 2.5, 95% CI [1.5, 3.5]; VQ-Progress: d = 1.5, 95%
CI [0.7, 2.5]; VQ-Obstruction: d = 1.4, 95% CI [0.8, 2.2]). The model
suggested by Pustejovsky et al. (2014) showed convergence problems
for the PSWQ and PTQ at the 12-week follow-up, so we decided to
report the results with a previous version of the procedure suggested by
Hedges et al. (2012, 2013) taking into account only the last three points
of follow-up (this procedure is not appropriate for datasets with linear
trends).

3.3. Comparison with Ruiz, Riaño-Hernández, et al. (2016)

Fig. 3 depicts the effect sizes obtained in Ruiz, Riaño-Hernández,
et al. (2016) and the ones obtained in the current study for both the 4-
and 12-week follow-up. Effect sizes in Ruiz, Riaño-Hernández, et al.
were: DASS-Total = 1.05, 83.4% CI [0.63, 1.54]; GHQ-12=1.29,
83.4% CI [0.73, 1.94]; AAQ-II = 1.28, 83.4% CI [0.85, 1.80]; CFQ
=1.53 83.4% CI [1.06, 2.08]; PSWQ =1.63, 83.4% CI [1.15, 2.20];
VQ-Progress = 0.80, 83.4% CI [0.38, 1.29]; and VQ-Obstruction
=1.58, 83.4% CI [1.08, 2.14]. The results of the 4-week follow-up
seem more comparable because only one session with a 6-week follow-
up was implemented in Ruiz, Riaño-Hernández, et al. Overall, no sta-
tistically significant differences were found between the studies al-
though effect sizes for DASS-Total, GHQ-12, and PSWQ were approxi-
mately twice as high for the current study. Regarding the comparison

Table 3
Results in the JZS+AR analysis and clinical significant change for each participant and measure with a prior distribution with r=1.

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 %

PRIMARY OUTCOME MEASURES
DASS – Total (emotional symptoms) δ 6.50 1.02 2.13 3.69 6.15 2.80 0.72 1.80 0.81 9.37

Bar > 100 2.31 11.7 54.3 > 100 29.3 1.45 7.57 1.65 > 100 70%
CSC YES NO YES YES YES YES NO YES NO YES 70%

GHQ-12 – Total (psychological distress) δ 6.50 1.05 1.89 4.49 7.46 4.08 1.49 2.95 1.37 4.91
Bar > 100 2.51 8.62 > 100 > 100 > 100 4.97 33.5 3.55 > 100 90%
CSC YES NO YES YES YES YES YES YES YES YES 90%

SECONDARY OUTCOME MEASURES
PSWQ (pathological worry) δ 14.8 2.62 1.85 5.77 8.47 1.88 2.60 6.00 5.71 10.5

Bar > 100 15.3 8.77 > 100 > 100 8.23 20.5 > 100 > 100 > 100 100%
CSC YES YES NO YES YES YES YES YES YES YES 90%

AAQ-II (experiential avoidance) δ 3.22 2.03 2.64 6.06 3.77 4.26 1.87 2.60 1.36 1.43
Bar 46.8 10.0 22.9 > 100 87.7 > 100 9.23 23.0 3.62 4.44 100%
CSC YES YES NO YES YES YES YES YES YES YES 90%

CFQ (cognitive fusion) δ 7.61 1.13 2.65 5.78 3.06 3.94 1.15 2.23 7.34 5.48
Bar > 100 2.77 24.1 > 100 37.9 > 100 3.05 14.3 > 100 > 100 90%
CSC YES NO NO YES YES YES YES YES YES YES 80%

PTQ (perseverative thinking) δ 12.7 1.85 1.42 12.8 6.42 1.51 1.17 7.00 5.23 6.24
Bar > 100 7.20 4.62 > 100 > 100 5.31 3.16 > 100 > 100 > 100 100%
CSC YES YES NO YES YES YES YES YES YES YES 90%

VQ – Progress values δ 3.08 2.15 3.70 1.80 2.36 1.29 0.12 1.25 0.07 0.55
Bar 36.3 11.3 74.7 5.77 17.9 3.56 0.41 3.41 0.42 1.09 70%
CSC YES YES YES YES YES YES NO YES NO NO 70%

VQ – Obstruction vales δ 2.94 1.48 3.64 0.92 3.64 2.13 0.76 2.70 2.57 3.38
Bar 36.0 4.91 69.5 1.89 44.8 11.5 1.53 22.9 15.0 72.8 80%
CSC YES YES YES NO YES YES NO YES YES YES 80%

Note. Bar =Bayes Factors of the JZS+AR model. Bar> 1 supports the hypothesis of intervention effect. Bar> 3 are in bold to highlight where at least substantial
evidence of treatment effect was found.
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with the 12-week follow-up, the effect sizes of this study were sig-
nificantly higher for DASS-Total, GHQ-12, and PSWQ. Few differences
were observed with respect to the remaining measures.

4. Discussion

This study followed the descriptive conceptualization in RFT terms
by Ruiz, Riaño-Hernández, et al. (2016) that linked the literature about
two widely investigated transdiagnostic processes: RNT and EA. To
initiate the investigation of this topic, Ruiz, Riaño-Hernández, et al.
explored whether a 1-session, RNT-focused, ACT protocol was sufficient

to significantly reduce RNT levels in participants suffering from mild to
moderate emotional symptoms. The protocol showed large effect sizes
in reducing RNT levels and emotional symptoms, which warranted
further research. The current study constituted a second step in devel-
oping and analyzing the effect of RNT-focused ACT protocols by testing
the effect of a 2-session protocol in participants suffering from mod-
erate to severe emotional disorders.

Ten participants who were entangled with thoughts, memories, and
worries for at least 6 months and who showed interference in at least
two life areas participated in this non-concurrent multiple baseline
design. Participants showed moderate and stable levels of emotional

Fig. 2. Mean scores’ evolution on outcome and process measures. Bars represent 95% confidence intervals.
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symptoms during the 5–7 weeks of baseline. Specifically, mean scores
on depression and anxiety during baseline were in the moderate range
as measured by the DASS-21, whereas the mean score for stress was in
the severe range. The mean scores on the GHQ-12 were also in the
clinical range. Afterward, participants received a 2-session, RNT-fo-
cused, ACT protocol. The protocol sessions were separated by one
month to allow the observation of the effect of the first session.

Clinical significant changes were analyzed according to a Bayesian
framework for SCED (de Vries et al., 2016), which is stricter than the
method suggested by Jacobson and Truax (1991) and does not incur in
the logical problems of p values. This analysis required at least sub-
stantial evidence of the intervention effect (Bar>3) and final scores in
the range of nonclinical participants. Of the 10 participants, 7 and 9
showed CSC in the DASS-21 and GHQ-12, respectively. Most partici-
pants also showed CSC in pathological worry (9/10), repetitive thinking
(9/10), experiential avoidance (9/10), cognitive fusion (8/10), progress
in values (7/10) and obstruction in values (8/10).

The standardized mean difference effect sizes for SCED were very
large at both the 4- and 12-week follow-up (DASS-total: d = 1.9 and
2.4; GHQ-12: d = 2.2 and 2.7; PSWQ: d = 2.8 and 3.1; AAQ-II: d = 1.0
and 1.3; CFQ: d = 1.5 and 2.0; PTQ: d = 1.9 and 2.5; VQ-Progress: d =
1.3 and 1.5; VQ-Obstruction: d= 0.8 and 1.4). Importantly, these effect
sizes are in the same metric as the between-group Cohen's d, which
promotes the comparison and integration of the current findings with
empirical evidence regarding the effect of ACT protocols in emotional
disorders.

The RNT-focused ACT protocol was implemented in two sessions
that were interspersed by one month in order to observe the degree to
which the first session of the protocol had a significant effect. Overall,
the results showed that, after the first session, participants began to
show significant and gradual improvements in all measures. Indeed, the
majority of changes were produced before the implementation of the
second session of the protocol. This seems to indicate that a 1-session,
RNT-focused, ACT protocol might be enough to obtain very large effect

Table 4
Means and standard deviations in each self-report measure at baseline, 4-week, 8-week, and 12-week follow-ups, and effect sizes at the 4-week and 12-week follow-
ups.

Baseline 4-week F-U 8-week F-U 12-week F-U d-statistic for SCED d-statistic for SCED
4-w F-U 12-w F-U

M M M M d 95% CI d 95% CI
(SD) (SD) (SD) (SD) (SE) (SE)

PRIMARY OUTCOMES
DASS-Total: Emotional symptoms 27.71 10.70 7.30 7.80 1.93 [1.0, 3.0] 2.44 [1.5, 3.5]

(5.73) (6.68) (6.93) (6.05) (0.52) (0.53)
DASS – Depression 7.67 3.00 1.60 1.60 1.10 [0.3, 2.0] 1.51 [0.7, 2.5]

(3.10) (2.11) (2.12) (2.01) (0.46) (0.49)
DASS – Anxiety 5.96 2.10 2.00 1.50 1.02 [0.4, 1.7] 1.21 [0.6, 2.0]

(2.86) (2.23) (2.75) (2.27) (0.34) (0.37)
DASS – Stress 13.95 5.60 3.70 4.70 1.72 [0.7, 2.8] 2.22 [1.3, 3.3]

(3.05) (3.50) (2.83) (3.16) (0.54) (0.52)
GHQ-12: Psychological distress 19.16 7.70 6.30 5.50 2.24 [1.2, 3.3] 2.68 [1.7, 3.8]

(3.10) (3.53) (4.83) (3.60) (0.54) (0.56)
SECONDARY OUTCOMES (PROCESS MEASURES)
PSWQ: Pathological worry 42.11 28.80 22.90 22.90 2.81 [1.2, 4.6] 3.14 [2.0, 4.3]

(2.75) (10.50) (7.98) (8.14) (0.87) (0.37)
AAQ-II: Experiential avoidance 28.77 18.70 15.50 14.50 0.98 [0.2, 1.8] 1.32 [0.6, 2.2]

(7.67) (9.94) (7.37) (7.07) (0.42) (0.40)
CFQ: Cognitive fusion 35.24 20.30 16.50 15.40 1.52 [0.5, 2.7] 2.01 [1.0, 3.1]

(5.74) (9.70) (8.49) (7.83) (0.58) (0.55)
PTQ: Perseverative thinking 39.26 22.60 17.00 14.70 1.87 [0.5, 3.3] 2.51 [1.5, 3.5]

(4.99) (11.85) (12.91) (11.06) (0.73) (0.28)
VQ: Valued living - Progress 15.69 22.20 22.40 23.70 1.27 [0.6, 2.1] 1.54 [0.7, 2.5]

(4.22) (4.42) (6.60) (5.14) (0.39) (0.46)
VQ: Valued living - Obstruction 16.69 11.00 6.40 8.20 0.81 [0.1, 1.6] 1.41 [0.8, 2.2]

(5.45) (5.52) (4.95) (4.87) (0.38) (0.37)

Note. AAQ-II =Acceptance and Action Questionnaire – II; CFQ =Cognitive Fusion Questionnaire; DASS =Depression, Anxiety, and Stress Scales-21; GHQ-
12=General Health Questionnaire-12; PSWQ =Penn State Worry Questionnaire; PTQ =Perseverative Thinking Questionnaire; VQ =Valuing Questionnaire.

Fig. 3. Comparison of effect sizes between the current study and the study by Ruiz, Suárez-Falcón, et al. (2016). Error bars represent the 83.4% confidence intervals.
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sizes for participants with moderate to severe emotional symptoms.
However, this finding should be taken with caution because the design
employed in this study did not permit observing the long-term effects of
the first protocol session. Further research might analyze the long-term
effects of a 1-session, RNT-focused, ACT protocol in treating moderate
emotional disorders.

The comparison of the results of the current study with the study by
Ruiz, Riaño-Hernández, et al. (2016) is tricky because the designs are
not identical. The most reasonable comparison seems to be between the
6-week follow-up of Ruiz, Riaño-Hernández, et al. and the 4-week
follow-up of the current study (i.e., before the implementation of the
second session). Overall, the effect sizes were larger for the protocol of
the current study in the primary outcomes although the difference was
not statistically significant. The results of the 12-week follow-up of the
current study were significantly higher for the DASS-21, GHQ-12, and
PSWQ. This could be due to several reasons related to the study designs:
(a) the protocol of the current study contained 2 sessions; (b) the
follow-up was longer in the current study, which gave participants
more time to show additional improvements; (c) the participants of the
current study showed higher scores on emotional symptoms at baseline;
and (d) following our clinical experience, the protocol of this study put
more emphasis on identifying the triggers for RNT at the top of the
hierarchy and in promoting awareness and distancing from the RNT
process than the study of Ruiz, Riaño-Hernández, et al. (2016). Ac-
cordingly, further studies might explore: (a) the longer term effects of
RNT-focused ACT protocols; (b) whether the RNT-focused ACT proto-
cols are better suited for individuals with high emotional symptoms;
and (c) whether putting more emphasis on identifying the main triggers
for RNT and promoting awareness and defusion from the RNT process
may lead to better outcomes.

Although the results of this study are very promising and encourage
the development of brief RNT-focused ACT protocols for treating
emotional disorders, some limitations are worth noting. Firstly, as op-
posed to concurrent multiple baseline designs, the non-concurrent
multiple baseline design used in this study cannot control for history or
maturation effects that might occur simultaneously with the application
of the intervention (Harvey, May, & Kennedy, 2004). However, we
think the weaknesses of nonconcurrent multiple baseline designs are
not especially significant in this case because: (a) participants were
experiencing emotional symptoms for at least 6 months which ensured
that symptoms were not momentary; (b) only the results of participants
with no improvement trends in baseline are reported; (c) although there
are only 5–7measurement points of baseline, they represent weekly
measures which indicated that the baseline showed no improvement
trend across one to two months; (d) maturation confounding effects
seem to be not especially relevant when considering adult behavior of
different ages; (e) history confounding effects seems to be less relevant
when the intervention effect is replicated in 10 participants with rela-
tively similar results across them; and (f) the interventions were im-
plemented at different data points (after collecting 5, 6, or 7 baseline
points), which reduce the possibility that the time point in which the
intervention was implemented would have had a relevant effect. Ad-
ditionally, the randomization of the participants to five therapists in-
crease the internal and external validity of the experimental design
(Kratochwill & Levin, 2014).

Secondly, a general limitation of usual multiple baseline designs is
that they lack active control conditions that control for the non-specific
effects of therapy. Thirdly, the current study relied solely on self-report
measures. Further studies should evaluate the intervention effect in-
cluding independent clinician-administered assessments. Fourthly, the

age range of the participants was relatively narrow (from 19 to 34
years) and most of them were college students, which limits the ex-
ternal validity of the study. Accordingly, further studies should apply
RNT-focused ACT protocols to a more diverse adult population.
Furthermore, it could be argued that the very large effect sizes found in
this study are due to the fact that psychological therapy could have
more effect in college students than in more diverse samples of adults
suffering from emotional disorders. However, this does not seem to be
the case according to the recent meta-analysis by Cuijpers et al. (2016),
which has shown that psychological treatments of depression in college
students have effect sizes comparable to trials conducted among de-
pressed adults. Fifthly, this study does not have a control group, and the
sample size is small. Nevertheless, it should be noted that the sequence
in analyzing the effect of relatively new treatments usually begins with
conducting an open trial with a limited sample (e.g., implementing the
intervention to 10–15 participants after conducting only a pretreatment
and posttreatment measurement). In this sense, the current study is
methodologically better than the usual open trials because it consists of
replications of a single-case experimental design where the pretreat-
ment and posttreatment scores do not rely on a single measurement.

The effect sizes obtained in this study are unusually large. For in-
stance, the meta-analysis conducted by Cuijpers, Cristea, Karyotaki,
Reijnders, and Huibers (2016) found that cognitive behavior therapy
(CBT) yields weighted effect sizes of d =0.75 for major depression and
d =0.80 for GAD. This contrasts with the effect sizes obtained in the
current study in terms of emotional symptoms (d = 2.4 and 2.7 for
DASS-total and GHQ-12, respectively). With regard to the effect of CBT
in GAD worry as measured by the PSWQ, the weighted effect size for
CBT found in the meta-analysis by Hanrahan, Field, Jones, and Davey
(2013) was 1.81, which contrasts with the effect sizes found in this
study (d = 3.1). However, the experimental design of this study cannot
explain why the ACT protocol reached these unusually large effect
sizes. Following Ruiz, Riaño-Hernández, et al. (2016), this could be due
to three main reasons: (a) the protocol simultaneously addressed the
three strategies to promote psychological flexibility (Törneke et al.,
2016) during the sessions; (b) the protocol was focused on disrupting
the first and most pervasive reaction to triggers (i.e., worry/rumina-
tion), which extends discomfort and supports further EA strategies; and
(c) the protocol emphasized identifying and working with the trigger
for RNT at the top of the self-hierarchy.

In conclusion, this study constitutes an initial and very promising
step in the analysis of brief RNT-focused ACT protocols for the treat-
ment of emotional disorders. Further studies might conduct randomized
controlled trials to compare the effect of the ACT protocol with waiting-
list control conditions or brief versions of empirically established
treatments such as behavioral activation or cognitive therapy.

4.1. Statement

This article reports all the variables, conditions, and results col-
lected in the study described. The primary and secondary outcomes
were decided when designing the study and prior to data collection.
The recruitment of participants was extended during three months,
after which no further participants were accepted. The ACT protocol
used in this study is available in Spanish and English at https://osf.io/
v48r6/. The Spanish translations of the self-reports used in this study
are also available at the institutional webpage of the first author and at
https://osf.io/v48r6/. The dataset of the study is available at https://
osf.io/v48r6/ and as supplementary files of this article.”
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Appendix A

See Table A1.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the online version at http://dx.doi.org/10.1016/j.jcbs.2018.04.004.
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