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Abstract

Acceptance and commitment therapy (ACT) has atidaatlot of interest during the last 10-
15 years with a strong increase of the numbermdomized controlled trials (RCTs). The
present review and meta-analysis includes 60 RZ P84 participants) on psychiatric
disorders, somatic disorders, and stress at wbhle mean effect size across all comparisons
was small (0.42). Compared to the Ost (2008) raatdysis there was no significant
improvement in methodological quality and detetiorain effect size (from 0.68). When
ACT was compared to various forms of cognitive eh&vioral treatments a small and non-
significant effect size of 0.16 was obtained. Aadence-base evaluation showed that ACT is
not yet well-established for any disorder. Itiskmably efficacious for chronic pain and
tinnitus, possibly efficacious for depression, gsytec symptoms, OCD, mixed anxiety, drug
abuse, and stress at work, and experimental faretihaining disorders.
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Introduction
Acceptance and Commitment Therapy (ACT) has a#dhatlot of interest during the last 15
years, since the publication Atceptance and commitment therdyyyin 1999 the founders
of this treatment, Steven Hayes, Kirk Strosahl, idallly Wilson. A search in the database
PsycINFO with acceptance and commitment therapgasch word yielded 78 hits 2000-
2004, 309 hits 2005-2009, and 500 hits 2010-200s also means an almost exponential
increment in the number of randomized clinicall&ri@CTs). This body of research has been
reviewed a number of times, e.g. Hayes (2004), R2020), Smout Hayes, Atkins, Klausen,
and Duguid (2012), and Swain, Hancock, Hainswatidl Bowman (2013), which focused
specifically on anxiety.

There have been a number of meta-analyses on AGIished during the last decade.
Hayes, Luoma, Bond, Masuda, and Lillis (2006) ideld 18 RCTs and found a mean effect
size (ES) of 0.66, Ost (2008) reported a mean EB6& across 13 RCTs, and Powers, Zum
Vorde Sive Vording, and Emmelkamp (2009) a mead.8D with 18 RCTs. In addition to
these general meta-analyses Ruiz (2012) publisimeet@-analysis which focused on 16
studies comparing ACT and CBT, finding a mean EB8.87, that was significant and in favor
of ACT.

Why a new meta-analysis? The strong increase ihsRIDring the last three years; 9
in 2011, 13in 2012, and 10 in 2013, means thatgelnumber of RCTs on ACT have never
been included in a meta-analysis. This alone wgsran updated meta-analysis which will be
able to investigate if the ES of 0.68 in the OS108) paper including 13 RCTs, and the ES of
0.62 in a keynote (Ost, 2009) including 21 RCTsdtamnged in any direction. It will also
enable an updated rating of methodological stringemd a test of whether studies published
since the 2008 paper have improved in this respeadtjf so in which factors of

psychotherapy research methodology.



It is also of interest to update the evaluatiothefevidence-base of ACT in light of
the many new RCTs that have been published. 12009 article and the 2009 keynote |
concluded that ACT was not yet a well-establisliedtment (highest level of empirical
support) for any disorder. However, the homepddbeAssociation of Contextual
Behavioral Science refers to websites of variogswoizations which have information on the
evidence base of psychological treatments. Fjrdtly Society of Clinical Psychology,
Division 12 of the American Psychological Asso®atistates on its website that ACT has
strong research support (equals well-establisr@d)Hronic and persistent pain in general,
and modest research support (equals probably eifbigs) for depression, psychotic
symptoms, obsessive-compulsive disorder, and maxecety. Secondly, SAMHSA'’s
National Registry of Evidence-Based Programs anadties listed ACT as an evidence-
based treatment in March 2011. However, that dacisias based on only three studies (Bach
& Hayes, 2002; Bond & Bunce, 2000; Twohig et ab1@), which is remarkable when 28
RCTs had been published by the end of 2010. Tikere information regarding how these
three studies were selected.

The aims of the present article were to:

« Update the systematic review and meta-analysissb{ZD08)
« Compare the early studies (included in Ost, 200818) with the later studies (n =

47) regarding methodological stringency and eféens.

* Replicate the Ruiz (2012) comparison of ACT vs GB& larger sample of studies.
» Evaluate the evidence-base status of ACT for tfferdint disorders it has been tried

for.

Method

Literature search



PsycINFO and PubMed were searched from 1985 to mbee 2013 with the following
search words: Acceptance or ACT, and Randomizettated trial or RCT or random*. |
also used the list of RCTs published on the weladitbe Association of Contextual
Behavioral Science by May 2013.

All abstracts were read and when there was anatidic of a group of patients receiving
the particular treatment being compared with arragneup in a randomized clinical trial
(RCT) the full-text article was retrieved. Studiesng single case designs were excluded
since there is no consensus yet regarding thelatitmu of effect sizes. The reference lists in
the retrieved articles were then checked agaiestiftabase search and any other articles that

might fulfil the inclusion criteria were retrieved.

Inclusion criteria
In order to be included in the review and meta-giala study had to:
* be published, or in press, in an English languagengal
* randomly allocate participants to either treatnaard control, or to two or more active
treatments
* have participants with either a psychiatric disordesomatic disorder, or stress
reactions in work situations
Excluded from the review and meta-analysis were:
» Studies with normal people not applying for treatine
* RCTs with only 1-2 components of ACT
* Reanalysis of a subsample from a previously puetdRCT

Figure 1 shows a flowchart of the inclusions ofigts in the current meta-analysis.

Classification of the RCTs



Based on the patrticipants in the studies RCTs wlassified as containing a psychiatric
disorder (anxiety disorders, depression, mixedetgdepression, psychotic symptoms, drug
abuse, nicotine dependence, trichotillomania, arddrline personality disorder), a somatic
disorder (pain of various types, headache, epilgp®yitus, overweight/obesity, cancer,

diabetes and multiple sclerosis), or stress in vgtrations.

Methodological quality

In order to assess the quality of the researchadetbgy in RCTs various scales have been
developed, e.g. the Jadad criteria (Jadad et%§)1 They are, however, usually constricted
to rather few items rated as present or absens fmbans that the range of scores is small
(e.g. 2-4 in Cavanagh, Strauss, Forder, & Jonels})20ith ensuing difficulties of showing a
relationship between methodological quality an@e@fkize. Based on previous work by
Tolin (1999) | developed a scale containing 22 gd@st, 2008) with a theoretical range of 0-
44, When used in my 2008 meta-analysis the totakesfor the ACT studies ranged from 10

to 27. Thus, there should not be a problem oftfiegn-of-range” with this scale.

The psychotherapy outcome study methodology ratakg

The scale consists of the following items: 1. @yaof sample description, 2.
Severity/chronicity of the disorder, 3. Represangatess of the sample, 4. Reliability of the
diagnosis in question, 5. Specificity of outcomeaswges, 6. Reliability and validity of
outcome measures, 7. Use of blind evaluators, 8egsor training, 9. Assignment to
treatment, 10. Design, 11. Power analysis, 12. #s8ent points, 13. Manualized, replicable,
specific treatment programs, 14. Number of thetapis. Therapist training/experience, 16.
Checks for treatment adherence, 17. Checks foapistrcompetence, 18. Control of

concomitant treatments, 19. Handling of attritia@, Statistical analyses and presentation of



results, 21. Clinical significance, 22. Equalitytbérapy hours (for non-WLC designs only).
Each item is rated as 0 = poor, 1 = fair, and »edy and each step has a verbal description

of one or more sentences.

Psychometric data

The internal consistency of the scale was good aviironbach’s: of 0.81. In order to assess
the inter rater reliability of the scale advanceadyate students in clinical psychology
received 6 hours of training in the use of theestgl the author, with various outcome studies
as training examples. Then the students rateddorm selection of 20% of the studies and
the ratings were compared with those of the autfidie intra-class correlation for the total
score was .90, and tlkeappacoefficients on the individual items varied betwe®0-1.00,

with a mean of .73, indicating a good inter-ratdiability.

Meta-analysis
In the current meta-analysis themary outcome measufer each study was used to
calculate effect size. If a study did not indicadgich was the primary measure | decided
which it was based on the disorder focused in tihgéys In one specific study (Buhrman et
al., 2013) the authors designed as primary a medkat other pain studies used as process
measure. In this case | decided to use the sarasureeas most other pain studies described
as primary measure. | had to use the data includedch study, which in some studies
(mainly older) were completer data and in someistu(inainly more recent ones) were
intent-to-treat (ITT) data. When a study preseiteith sets of data ITT data were used.
The effect size (ES) was calculated asaéM- Mcomparisod/ SDpooled, SEParately for
post- and follow-up assessment. Before poolingetfect sizes | screened for statistical

outliers, defined as being outside M £ 2SD. EighL%o) of the ESs were outliers. Instead of



deleting those ESs from the analydimsorising(Lipsey & Wilson, 2001) was used by
reducing outliers to the exact value of M + 2SChe BoftwareComprehensive Meta-
Analysis, version 2.@&CMA,; Biostat Inc., 2010) was used for all analyaes to correct for
small samples Hedgegjswas calculated. Cohen'’s rule-of-thumb for clasatfon of ES was
used; an ES of 0.20-0.49 is considered small, 0ADas moderate, ard).80 as large.

Each study contributed with an average of 3.2 B8st{ and follow-up combined).
For studies with more than one measure per timat ploé ESs wereombinednto a mean ES
for that study, in order to include only one ES gtidy in the pooled mean ES. A random
effects modelvas used since it cannot be assumed that the B%sfcom the same
population as studies of psychiatric disorders,aammisorders, and stress at work are
included in the meta-analysis.

Heterogeneity among ES’s was assessed witQtbitistic and thé-square statistic.
The possibility of publication bias was analyzedwthe trim-and-fill method of Duval and
Tweedie (2000) as well as Egger’s regression ipfar(Egger, Davey Smith, Schneider, &
Minder, 1997). Moderator analyses of continuousaldes were carried out with meta-

regression and for categorical variables with stdag analysis using the mixed effect model.

Criteria for evidence-based treatments

The criteria developed by the APA Division 12 T&skce (Chambless et al. 1996; 1998) and
later modified by Silverman and Hinshaw (2008) wesed. The degree of empirical support
for various treatments was classified into fouegaties.

Well-established treatments

1. At least two good group-design studies, condlbteindependent research teams,
demonstrating efficacy by showing the treatmeriigna) statistically significantly superior to

pill or psychological placebo, or to another treairty or b) equivalent to an already



established treatment in experiments with statispower being sufficient to detect moderate
differences.

2. Treatment manuals were used for the treatment.

3. Conducted with a population, treated for spedifproblems, for whom inclusion criteria
have been delineated in a reliable, valid manner.

4. Reliable and valid outcome assessment measappsg the problems targeted for change
were used.

5. Appropriate data analyses were applied.

Probably efficacious treatments

1. At least two good experiments showing that thattnent is superior (statistically
significantly so) to a wait-list control group, or

2. One or more good experiments meeting the wédlbéished treatment criteria with the one
exception of having been conducted by at leastityvmdependent investigatory teams.
Possibly efficacious treatments

At least one good study showing the treatment teffagacious in the absence of conflicting
evidence.

Experimental treatments

Treatment not yet tested in trials meeting taskdariteria for methodology (modified from
Silverman & Hinshaw, 2008).

The Society of Clinical Psychology, which is Diais 12 of American Psychological
Association, has a website on Research-supportgth&legical Treatments. In their
evaluation people responsible for this websitetbeesame criteria as the original APA Task
Force but with different names. Well-establishedalled strong research support, probably
efficacious is called modest research support,iplyssfficacious has no counterpart, and

experimental is called no research support. Therses will be used when comparing my



evaluation of ACT'’s evidence-base status with traweation of this website for the disorders

that coincide with this review and that of the wighs

Results
Description of the ACT studies
The 60 studies originated from USA (n = 29), Swe(en 14), Great Britain (n = 7),
Australia (n = 5), Finland (n = 2), and one eadmfrran, New Zealand, and Spain. A total
of 4,234 participants started treatment or corgoolditions and the attrition rate varied
between 0 and 70% with a mean of 21%. The prapodf women varied between 0
(Lappalainen et al., 2013) and 100% (e.g. Zettldaes, 1989) with a mean of 68%. Mean
age of the participants across studies was 3913 y8® = 9.7; range of study means 14.8-
70.8).

Various background data for the ACT RCTs are dbedrin Table 1. Comparisons of
studies on psychiatric disorders, somatic disordatsstress in work situations are displayed
in Table 2. On 11 of the 13 variables there wersignificant differences between the three
categories of studies. However, mean age of thples in psychiatric disorders was
significantly lower than that of somatic disordangples, whereas stress samples did not
differ significantly from either of these. The nmeaumber of therapy sessions was
significantly higher for studies with psychiatriatgents than in studies with stress

participants, whereas that of somatic studies dtddiffer from either.

Methodological data
Table 3 displays the mean scores on the Psychpthetdacome study methodology rating
form for all RCTs and divided on the three categmriAn initial test of homogeneity of

variances was significant for half of the 22 items¢he scale. This is understandable since the



mean for the stress studies was 0.00 for items &, I1, 16, 17, 18, and 2.00 for items 20,
and 22; on these items the variance is zero. Quoesely, for comparisons between the three
categories the post-hoc test by Games-Howell, wtiads not assume equal variance, was
used. On five of the items studies of psychiatisorders yielded a significantly higher mean
score than studies of somatic studies, which diddiiter from stress studies. These were: 7.
Use of blind evaluators, 8. Assessor training,0ésign, 16. Checks for treatment adherence,
and 17. Checks for therapist competence. On antioeitems; 4. Reliability of the

diagnosis in question, and 11. Power analysisjesuaf psychiatric disorders had higher
mean scores than stress studies, while not difesignificantly from that of somatic disorder
studies. The means for psychiatric and somatmrdess did not differ significantly on six
items, whereas both differed from those of strésdies. These were: 1. Clarity of sample
description, 2. Severity/chronicity of the disord@rRepresentativeness of the sample, 5.
Specificity of outcome measures, 18. Control ofamnitant treatments, and 21. Clinical
significance.

Somatic disorder studies never had a higher mteangsychiatric disorders, but stress
studies had significantly higher mean than psydbidisorder studies on two items; 20.
Statistical analyses and presentation of resuit$ 22. Equality of therapy hours. On both of
these the difference between psychiatric and soerdegorder studies was nonsignificant.
Finally, there were no significant difference beénwahe means for the various disorders on
seven items; 6. Reliability and validity of outcomeasures, 9. Assignment to treatment ,12.
Assessment points, 13. Manualized, replicable,iBpéeatment programs, 14. Number of
therapists, 15. Therapist training/experience, BhdHandling of attrition. On the total mean
score of the scale studies of psychiatric disor@drs 20.29) did not differ significantly from
that of somatic disorders (M = 18.14), whereas bathe significantly higher than that of

stress studies (M = 12.86).
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In order to assess whether recent studies had@ stringent methodology than
earlier studies a comparison was made betweerBtseaudlies included in the Ost (2008)
review and the 47 studies published since therleTédisplays this comparison and there
are significantly higher means for recent studieshovee of the 22 items. However, on item
11. Power analysis, and item 17. Checks for thetappimpetence, the early studies had a
mean of 0.00, which makeédest unsuitable. Instead the 0-2 scale was dichized into O vs.
1+2 and tested with Fisher’s exact test. Thisdgdla two-tailegb-value of 0.10 for item 11
and 0.18 for item 17. Thus, only item 14. Numbietherapists, showed a significantly
increased mean in recent studies. The total saoreased with only 0.9 points (17.9 to 18.8)

a non-significant change.

Designs
The designs used in the RCTs are described in Bablhere were 66 comparisons in the 60
RCTs and the most common comparison was with some &éf CBT (n = 21), followed by

WLC (n =17), and TAU (n = 15).

Specific methodological issues

Treatment-as-usual control groups

A guarter of the RCTs used treatment-as-usual (Té&dXhe control condition. This is
understandable from two aspects; it is ethicalligdsible since all patients obtain treatment
and the new treatment can be compared with whheistandard care at the clinic in
guestion. However, TAU has a number of drawbak&sriarely are highlighted. Firstly, the
treatment is1ot constanbut changes across time as the therapists learnmathods. This
means that the study does not compare A vs. BAbus. A, which leads to a lower power

and more difficulties showing a significant difface. Secondly, the sessions are usundty
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recordedand thus adherence and competence cannot beeassds$srdly, the patients often
getmarkedly less therapy houtisan those in the primary treatment. The ladbfas
illustrated in Table 6. There were 15 RCTs compuamAU with ACT plus TAU or ACT
only. In 10 of the 15 studies the TAU-conditiort ggss therapy hours than the ACT+TAU-
condition. This corresponds to a percentage d@iffee varying between 18 and 100, with a
mean of 75%. Of the remaining five studies thrakatced the treatment time, and two
(Petersen & Zettle, 2009; Wicksell, Melin, Lekan&eDlsson, 2009) even had somewhat

more therapy time for the TAU-condition.

Combining ACT with other treatment(s) or components

In this body of RCTs it is not uncommon that ACTt@snbined with some empirically
supported treatment or components of such a trewtimi® a package. However, in order to
conclude how much, if anything, ACT contributeghe outcome it is necessary to use a
dismantling design Twenty of the 60 studies used components frampmplete other
treatments, in addition to ACT, but none of thedsta used a dismantling design. Examples
of this type of studies are Woods et al. (2006) lsmng ACT with habit reversal training in
the treatment of trichotillomania, Gratz and Gusder(2006) using a combination of ACT,
DBT, BT, and emotion-focused therapy for borderlieesonality disorder, and Lundgren,
Dahl, Melin and Kies (2006) and Lundgren, Dahl, diand Melin (2008) combining ACT

with behavioral seizure control techniques for grats with epilepsy.

Drawing conclusion of equivalent effects from sugrélly designs
A non-significant difference on the primary meastdoes not allow the conclusion that the
two compared treatments are equally good. Thigiresja noninferiority or an equivalence

design (e.g. Walker & Nowacki, 2011). However,igglence can be tested in a superiority
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design that yielded a non-significant effect, pd®d a large enough cell size (at least 30
according to the APA, Division12 Task Force craeri995). The RCTs in this review
contained 47 comparisons of ACT with another treatinand 29 (62%) found no significant
difference between them. Reading the abstract$iot® that seven of these described ACT
and the compared treatment as yielding equivalettoones, however, none did an
equivalence test, even if three of the studiest{Astcal., 2012; Forman et al., 2007; Flaxman

& Bond, 2010a) had cell sizes of 30 or more.

Lack of statistical power

Psychotherapy outcome studies are usually veryresipe and it is questionable to start such
a study if it is clearly underpowered, i.e. if ttigance of detecting a significant difference is
markedly lower than the recommended 80%. The sapgpier table fot-test in Kazdin
(2003, p. 444) indicates that if a researcher esgecobtain a large effect size¢ £ 0.80) 26
participants per condition is necessary for 80% grovHowever, if the expected effect size is
moderated = 0.50) it takes 64, and if it is smadl £ 0.20) the needed number is a staggering
400 per condition. Using the recommended 80% p@ndrar of 0.05 at randomization

90% of the ACT-studies would only detect a lardedcdfsize, 10% would only detect a
moderate effect size, and none a small effect sifZhen taking attrition into consideration

and looking at completers the corresponding figwese 98%, 2%, and 0%, respectively.

Diagnosing the participants

In order for ACT-studies to be compared to otherdbies regarding the evidence-base it is
important that participants are diagnosed, prefgrdap employing trained interviewers using
established interview schedules (or similar ins&nta) and assessing inter-rater reliability.

Looking at the first issue we find that 23 out 4f(F4%) studies of psychiatric disorders,

13



13/22 (59%) studies of somatic disorders, and B€5s studies diagnosed the participants,
yielding an overalkz(Z) =13.1p=0.001. Pair-wise comparisons with Fisher's e&xast
showed that psychiatric and somatic studies didlifer from each other, whereas both
differed from stress studiep £ 0.0005 and 0.008, respectively). However, stétime-art in
this respect is illustrated in item 4 of the Psyblkoapy outcome study methodology rating
form on which a score of 2 is defined as “The d@sym was assessed with structured
interview by a trained interviewand adequate inter-rater reliability was demonstrééegd.
kappacoefficient).” In psychiatric disorder studiedynix of the 23 studies (26%) that
diagnosed the participants got a score of 2 cordgaraone of the 13 somatic studies, a non-

significant differenceg = 0.068).

Number of therapists in a study

If only one therapist is used in a RCT there ismglete confounding between therapist and
therapy method, and, consequently, it is not ptesstbascribe a certain outcome to the
therapy applied. In studies (e.g. Zettle, 2003tI&& Hayes, 1986; Zettle & Rains, 1989)
where only one therapist is doing both the comp#rethpies the therapist factor is
controlled to some extent. However, unless adlverand competence ratings are provided
in the article it is impossible to conclude thastkingle therapist carried out both treatments
with equal adherence and competence. Table 7 sth@ngistribution of number of therapists
across type of disorder in the RCTs. As can ba emode number is one; fully 33% of the
studies had only one therapist, and another 18%ohldwo therapists. This means that

confounding is quite prevalent in the ACT RCTs.

Adherence and competence ratings
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Adherence refers to the extent to wheghecified proceduresre used by the therapist during
the treatment, whereas competence concerns theedefgkill and judgmenthe therapist
displays when carrying out the treatment (Barbbarfless, Klosterman, & McCarthy, 2007).
These constructs are usually highly correlated gagber et al., 2003) but cannot replace
each other. A therapist can be highly adherettidgrocedures in the manual, but not being
particularly competent in the therapy situatiorhe©pposite, i.e. a highly competent therapist
who is not adherent, is more difficult to envisalgesuch a case the therapist is probably
doing some other therapy than he/she was supposkal t

Adherence was assessed by only 13 (23%) of tligestul 1 of the 31 (35%)
psychiatric disorder studies and 2 of the 22 (9ématic disorder studies, but none of the
stress studies. A chi-square test yielded a sagmify*(2) = 7.47p = 0.02. However, 33% of
the cells had expected frequencies of less thard3hee chi-square is not reliable. Pairwise
comparisons with Fisher’s exact test showed thgttpatric disorder studies differed
significantly from stress studiep € 0.0497), whereas somatic studies did pct (.0).
Competence was evaluated in only 8 (13%) of théiassy 6 (19%) of the psychiatric, 2 (9%)
of the somatic disorder studies, and none of ttesststudies. A chi-square test yielded a

non-significant?(2) = 2.39,p = 0.30.

Lack of credibility ratings

When two treatments are compared to each otheRi@Rthe patients’ perceived credibility
of the respective treatments are important to assase differences in this respect may be a
threat to internal validity of the study. Fully 47the 60 studies (78%) were comparisons
between two, or more, active treatments. Howewds; 4 (8.9%) of these studies included

credibility ratings.
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Statistical analyses of dichotomous data

When an article that employs a dichotomous measugeproportion of patients reaching
clinically significant change or being diagnosiedrafter treatment, and describes the number
of participants achieving this outcome it is pokesfor a reviewer to recalculate the statistical
test. A total of 29 studies reported statistieats of dichotomous measures. In seven of these
ACT did not differ significantly from the comparis@ondition, and my recalculation gave

the same result. In 22 of the studies ACT was dairbe significantly better than the
comparison condition, and in 12 of these (55%)tltge same result. In 5 studies the choice
of statistical test was questionable, and in andihen incorrect test was used. This can be
illustrated by a couple of examples.

England et al. (2012) compared two forms of exp@sationales for subjects with
social anxiety disorder; one acceptance based mathabituation based. At post-treatment
the number of diagnosis-free subjects was 21/2hdracceptance condition compared to
20/24 in the habituation condition, and the authmesd Pearson’s Chi-square, obtaining a
value of 3.84§ = 0.05). However, two of the cells in the 2X2leabad an expected value of
less than 5, which means that Chi-square is uelidn this situation Fisher’'s exact test is
strongly recommended and using this testptvalue is 0.112, which is non-significant.

Lanza and Menéndez (2013) worked with incarcertethle drug-addicts comparing
ACT and WLC. At post-treatment 5/18 in the ACT-ddion were drug-free compared to
1/13 in the WLC. The authors reported a Pearsars@lare of 20.48a(= 0.000), ignoring
the fact that two of the cells had expected valees than 5. When applying Fisher’s exact
test a non-significarg-value of 0.359 was obtained. At 6 month followtbhp numbers of
drug-free subjects were 7/16 in ACT and 2/11 in Wia@h a Chi-square of 6.09 £ 0.014)
according to the authors. In this case Fisher'stetest also yielded a non-significgntalue

of 0.231.
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Meta-analysis
Table 8 shows the results of the meta-analysissttfpeatment and follow-up assessment for
all comparisons and divided on the different typkesomparison conditions. At post-
treatment the overall Hedgegisvas small (0.42) but significantly different frarero. Both
indices of heterogeneity were also significant.e Effect sizes for comparisons with waiting-
list (0.63), placebo (0.59), and TAU-conditions5@). were moderate and also significantly
heterogeneous. The ESs for WLC- and TAU-compasisbut not the placebo conditions
were significantly different from zero. The ES tmmparisons with various active treatments
(0.22) just reached the limit for a small effecesilt differed significantly from zero and had
significant heterogeneity. Finally, the ES for tmmparison between ACT and different
forms of CBT- or BT-treatments (0.16) did not re#lcl lower limit for a small effect size
and was not significantly different from zero.

At follow-up assessment, on average 4.8 montles #fe end of treatment, the overall
ES (0.30), as well as those for various compargonps had been reduced somewhat. Now
neither the comparisons with active treatmentseimegal (0.17), nor that with CBT/BT-
treatments in particular (0.06), reached the lfimita small ES. The effect sizes for all
studies, WLC-, and TAU-studies, were significardifferent from zero, whereas the other
were not. The heterogeneity was significant feralierall and active treatment ES, but not

for the other comparisons.

Publication bias
The analyses of possible publication bias used thathrim-and-fill method and Egger’s
regression intercept. The results are shown inrEig and Table 9 and it is evident that

publication bias is a problem for the ACT RCTs.gReling the overall ES the trim-and-fill
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method suggested that 13 studies should be trimvhézh would reduce the mean ES from
0.42 to 0.28. Concerning WLC- and TAU-comparissagen studies should be trimmed, in
each case leading to marked reductions of the Sfca CBT/BT-comparisons one study
should be trimmed. For the overall ES, WLC- andJFéomparisons Egger’s regression
intercept also yielded significatwalues. For placebo-, active treatment-, and @B¥/

comparisons publication bias did not seem to benaern.

Moderator analyses

The following continuous variables were analyzethuwhe meta-regression module in the
CMA program using fixed effect analysis: numbepafticipants starting therapy, number of
participants completing therapy, percent attriilothe ACT-condition, proportion of females,
mean age of the participants, number of therapstsiber of therapy hours, number of
additional therapy components, and methodologiaality of the study. Three of these
yielded a significant point estimate of the sloftudies with higher proportion of women (
= 2.08,p = 0.038), were associated with higher ES wherembes with fewer number of
therapists{=-2.99,p = 0.003) and lower methodological quality scomes {2.16,p =

0.031) were associated with higher ES.

For categorical variables sub-group analyses emmgloyed in the CMA program and
the results are displayed in Table 10. Three @fvidriables yielded significant,Queervalues.
Regarding type of comparison condition passive ttmms$ (WLC) resulted in higher ES than
active treatments. Concerning country studies filoenEuropean Union yielded higher ES
than studies from USA and other countries (pringakilistralia). Finally, type of disorder
was also significant with studies on psychiatrgodders having lower ES than studies on

somatic disorders and stress in the work placewdyer, type of outcome measure, way of
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recruiting participants, treatment format, and ghafspublication did not affect ES

significantly.

The evidence-base status of ACT

Psychiatric disorders

The RCTs on psychiatric disorders are summarizedlation to the criteria for well-
established empirically supported treatments ind ah. As in the meta-analysis | have only
used the primary outcome measure when evaluatiwgA©@T fared in relation to the various
comparison conditions.

Depression.No study compared ACT to a placebo condition. Tempared ACT
with an established treatment (cognitive therapy)did not achieve a significantly better
effect. Three studies compared ACT with TAU and tf these got significant effects.
However, both of these (Folke et al., 2012; Hayed.e2011) used more therapy hours for
ACT than for TAU (see Table 6). None of the stsdidfilled criterion 3 (inclusion criteria
reliably delineated). Since there are various othethodological problems with these studies
my evaluation is that ACT igossibly efficacioufor depression. In contrast, the website of
Division 12 found that ACT had modest research stpp

Psychotic symptomsShawyer et al. (2012) compared ACT with a placebatment
(Befriending) without achieving a significantly bateffect. The other three studies in this
category compared ACT with various TAU-conditiohat only one (Bach & Hayes, 2002)
found a significant difference in favor of ACT. wever, there is a question mark for the
psychometric characteristics of the outcome measarthis study. Furthermore, none of
these studies fulfilled criterion 3. There areiaiddal methodological issues with these
studies and my evaluation is that ACTpwssibly efficacioufor psychotic symptoms.

Division 12 considers ACT to have modest reseaungipart.
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Anxiety disorders This is the largest sub-category within psyefeatisorders, which
is no wonder since there are eight different agppaetorders in DSM-IV (APA, 1994). These
need to be evaluated separately. There are ttudes on generalized anxiety disorder; one
comparing ACT with CBT (Wetherell et al., 2011bjheoccomparing with WLC (Roemer et
al., 2008), and one with applied relaxation (Hag&silton et al., 2013). The latter two fulfill
criteria 2-5 and | evaluate ACT psobably efficaciousor GAD. However, the treatment
used by the Roemer et al. group is a combinatid@BF, dialectical behavior therapy,
mindfulness base cognitive therapy and ACT, artieénrabsence of a dismantling design it is
impossible to know what ACT’s contribution to thetcome effect is.

There are two studies on social anxiety disor8&LY). England et al. (2012) did not
find ACT to be better than exposure in-vivo andei@icriterion 4 and 5, and Kocovski et al.
(2013) reported no significant difference betwediTAand CBT, but failed criterion 3. My
evaluation is that ACT ipossibly efficacioutor SAD.

There are two studies on test anxiety. Zettl®8@ound that ACT did not differ
significantly from systematic desensitization kaitéfd criterion 3. Brown et al. (2011)
reported no significant difference from CBT andodigiled criterion 3. Both of these studies
have various methodological problems, e.g. paditip not being diagnosed, only one
therapist, and no adherence and competence ratvig®valuation is that ACT ipossibly
efficacious

There is one study on obsessive-compulsive dis@@@ED). Twohig et al. (2010)
found ACT to be significantly better than progressielaxation training, which, however,
never has been an established treatment for OCGR.sfudy fulfilled criteria 2-5 and my
evaluation igpossibly efficacioyswvhich is in disagreement with Division 12 saythgt ACT

has modest research support for OCD.
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Finally, there is one study (Arch et al., 2012)mixed anxiety (panic disorder, GAD,
SAD, OCD and specific phobias). The study foundigaificant difference between ACT
and CBT and fulfilled criteria 2-5. However, sinegch diagnostic subcategory was too small
to allow statistical analysis it is premature tawlrstrong conclusions about ACT’s evidence
status based on this study. My evaluatiopassibly efficacious/hich disagrees with
Division 12 saying modest research support. Mixexiety is not a diagnosis and this study
cannot be used as evidence for ACT being efficacamnoss the five anxiety disorders
included in the study.

Drug abuse.There are five studies on drug abuse/dependdiages et al. (2004)
worked with opiate addicts and found that ACT phusthadone maintenance (MM) was
significantly better than MM alone but did not éifffrom Intensive 12-step facilitation.

Smout et al. (2010) treated subjects with methataphi@e abuse/dependence and found that
ACT did not differ from CBT. This study had an@sshing attrition of 70% and did not

fulfill criterion 4. Louma et al. (2011) worked thivarious types of drug abusers and found
ACT to be significantly better than TAU. Stottsadt(2012) focused on methadone
detoxification in opiate addicts and found no digant difference between ACT and drug
counseling. Finally, Lanza and Menéndez (2013kedmwith incarcerated women with a

mix of drug abuse and found no significant differedetween ACT and WLC. This study

did not fulfill any of the five criteria. A commdieature of the drug abuse studies is that none
fulfill criterion 3. My evaluation is that ACT igossibly efficacious

Nicotine dependencelhere are three studies on smoking cessatigpeimple with
nicotine dependence. Gifford et al. (2004) didfirad that ACT was significantly better than
nicotine replacement treatment at post-treatmarttgba naturalistic follow-up). Gifford et
al. (2011) reported that the combination of ACThdtional analytic psychotherapy, and

bupropion was significantly better than bupropitona. Bricker et al. (2013) tested a web-
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based ACT against the so called Smokefree.gowatéion and found no significant
difference. The latter study did not fulfill cniten 4 and was questionable regarding criterion
5. None of the studies in this category fulfilleaerion 3. My evaluation is that ACT is
experimentalvhen it comes to nicotine dependence.

Borderline personality disorder (BPD)There are two studies of ACT for BPD and
both found that ACT was significantly better thaAU. Gratz and Gunderson (2006)
combined ACT with DBT, BT, and emotion focused #my, which means that the
contribution of ACT is impossible to ascertain. ém et al. (2012) included participants
who fulfilled only 4/9 criteria for BPD when DSM-Igtipulates 5. Both studies gave the
TAU-treated subjects markedly less therapy howe {&ble 6) and did not fulfill criterion 3.
My evaluation is that ACT iexperimentategarding BPD.

Various disorders.Woods et al. (2006) worked with trichotillomamiad found that
the combination of ACT and habit reversal traimmas significantly better than WLC.
Forman et al. (2007) worked with a mix of anxietyglalepression in subjects applying for
treatment at a student counseling center and faorgignificant difference between ACT and
CBT. This is one of the few studies that did ne¢ a treatment manual. Finally, Lappalainen
et al. (2007) included participants with variousotional disorders applying for treatment
provided by psychology students at a universityning program. They found that ACT was
significantly better than CBT. None of the studieshis category fulfilled criterion 3. My

evaluation is that ACT isxperimentaln this category.

Somatic disorders

The RCTs on somatic disorders are summarized atioal to the criteria for well-established

empirically supported treatments in Table 12.
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Pain. This is the largest category with 10 studiesifmeg on pain in general. Two
studies compared ACT with another treatment andinding a significant difference.
Thorsell et al. (2011) used applied relaxation retherell et al. (2011a) used CBT as the
comparison condition. The Thorsell study has atijoe mark regarding the outcome
measure since they only used one item to assasspansity, whereas the other studies in
this section had scales with multiple items.

Four studies compared ACT with different formsTéfU. Two found ACT to be
significantly better than TAU (Dahl et al., 2004pMmedi et al., 2012), whereas two found
no significant differences (Wicksell et al., 2008cCracken et al., 2013). The remaining four
studies compared ACT with WLC; three found ACT &odignificantly better (Wicksell et al.,
2008; Wicksell et al., 2013; Buhrman et al., 2043)l one (Johnston et al. 2010) found no
difference. None of the studies in this categaoifilfed criterion 3.

It should be noted that ACT was combined with exjppesn all three studies from the
Wicksell group. Their studies also included diéfier subgroups of pain patients: people with
whiplash-associated disorders recruited from thedssth Association of Survivors of Traffic
Accidents and Polio in the 2008 study, children addlescent patients at a pain treatment
service of a children’s hospital in the 2009 stualyd left-handed women with fibromyalgia
in the 2013 study. My EST-evaluationpobably efficaciousn contrast to the Division 12
web-site that said strong research support (fasrdbrand persistent pain in general).

Epilepsy There are two studies on ACT for epilepsy, bmmiming from the same
research group. In both of these ACT was combiniéa behavioral seizure control
techniques which in earlier research (Dahl, Broi&advielin, 1992) has been found effective
for epilepsy. Lundgren et al. (2006) found the bamation to be significantly better than a
placebo condition, supportive therapy, which haanbgsed in some GAD research but never

tested in epilepsy. In the absence of credibityngs it is impossible to know if the patients
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experienced this treatment as credible as the cmtibn patients experienced their treatment.
In the Lundgren et al. (2008) study the combinat@s not significantly better than yoga
(unless a questionable statistical analysis is asdtie authors do). This study was done in
India and it is unclear if yoga should be consideas TAU or an established treatment for
epilepsy in that society. Both of these studidflled criterion 3 and my evaluation is
experimental

Tinnitus There are two studies on tinnitus and both cbora the research group of
Gerhard Andersson at Link6ping University, Swed&/estin et al. (2011) found that ACT
was significantly better than WLC as well as tinsitetraining treatment (TRT) an
established treatment in audiology. Hesser €2@l2) reported that ACT was significantly
better than a placebo condition (an online discusBrum) but not better than Internet-based
CBT. In the light of strong methodological featsire these studies my evaluation is
probably efficacious

Overweight/obesity This category contains a wide variety of studidgeineland et
al. (2012) worked with patients who had undergoargaltric surgery and found ACT to be
significantly better than a briefly described TABorman et al. (2013a) focused on craving
for sweets in obese women and found no signifidéfegrence between ACT and CBT.
Forman et al. (2013b) combined both ACT and stahtehavior therapy (BT) with 10
different weight loss components and found no $icamt differences overall. When the
treatment was delivered by experts ACT was beltam 8T. Lillis et al. (2009) found ACT
to be significantly better than WLC, whereas Tapgeal. (2010) found no difference
between ACT (used alongside the participants’ owight loss plans) and WLC. Three of
the studies in this category (Lillis et al., 2008eineland et al., 2012; Forman et al., 2013) did

not fulfill criterion 3. My evaluation ipossibly efficacious
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Various disorders Gregg et al. (2007) worked with diabetic patsesuhd found that
the combination of ACT and education was signifttabetter than education alone. Nordin
and Rorsman (2012) studied patients with multiplerssis and found that a shortened
version of applied relaxation (5 sessions) wasifggmtly better than ACT. Finally, Rost et
al. (2012) compared ACT with TAU in late-stage o&arcancer patients, finding that ACT
was significantly better. Both the Nordin and Retsidies failed to fulfill the second
criterion, using treatment manuals. My evaluat®that ACT isexperimentafor these

disorders.

Stress at work

The RCTs on stress at work are summarized in oglati the criteria for well-established
empirically supported treatments in Table 12. Stely compared ACT with a placebo
condition. Bond and Bunce (2000) found that ACBwamgnificantly better than the
Innovation Promotion Program and WLC. Two studiesipared ACT with established
treatments. Flaxman and Bond (2010a) found nafsignt difference between ACT and
Stress inoculation training, but ACT was bettentidLC. Bethay et al. (2012) compared
ACT and Applied Behavior Analysis (ABA) with ABA @ahe and found no significant
difference. The remaining studies in this categamypared ACT with WLC; Flaxman and
Bond (2010b), Brinkborg et al. (2011), and Lloydakt(2013) all found ACT to be
significantly better than WLC. Finally, Lappalamet al. (2013) combined ACT with 5
treatment components of different kinds but didfirad that the intervention was
significantly better than WLC. None of the studieshis category fulfilled criterion 3. My

evaluation of ACT for stress at workpsssibly efficacious

Summary
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To summarize this review of the evidence-base ehawonclude that ACT is not yet a well-
established treatment for any disorder. ACprbably efficaciousor chronic pain and
tinnitus, whereas it ipossibly efficacioufor depression, psychotic symptoms, OCD, mixed
anxiety, drug abuse, and stress at work. FInAIT is experimentafor nicotine
dependence, borderline personality disorder, ttitbmania, epilepsy, overweight/obesity,

diabetes, multiple sclerosis, and ovarian cancer.

Discussion
The aims of this systematic review and meta-analysire to: (1) Update the systematic
review and meta-analysis of Ost (2008), (2) Complaeesarly studies with the later studies
regarding methodological stringency and effect,qi2eReplicate the Ruiz (2012)
comparison of ACT vs CBT in a larger sample of sadand (4) Evaluate the evidence-base

status of ACT for the different disorders it hasmdried for.

Meta-analysis data

Effect sizes

Concerning the first aim it is possible to concldaldat ACT has been tested for a fairly large
number of psychiatric disorders (n = 7), somatgodiers (n = 6), and stress at work. A
comparison of the ESs obtained 2008 and now gavétlowing picture. The overall ES
decreased from 0.68 to 0.42, the WLC-comparisofr&$ 0.96 to 0.63, the TAU-
comparisons from 0.79 to 0.55, and the activermeat comparisons from 0.53 to 0.22. The
lower ES overall and for active treatment comparssis probably explained by the fact that
18 of the 21 (86%) studies comparing ACT with CBT/&e included in the later studies and

the mean ES for these comparisons is the lowedt stibgroups. The overall ES had
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significant heterogeneity which was also the cagté meta-analyses of Ost (2008) and Ruiz

(2012), but not that of Powers et al. (2009). Timding was followed by moderator analysis.

Moderators
The meta-regression analyses showed that thresbl@sisignificantly moderated the effect
size. Studies with higher proportion of women wassociated with higher ES, whereas
studies with lower number of therapists and lowethudological quality scores were
associated with higher ES. Why ACT-studies witdhieir proportion of women should yield
higher ESs is difficult to explain and this was tiw case in the Ruiz (2012) meta-analysis.
The finding that studies with lower number of thesss was associated with higher ES
indicates that a study which only has one or tvavahists may get an inflated ES, especially
if that therapist is one of the originators of A(EIlg. Zettle, 2003; Zettle & Rains, 1989).
The finding that low methodological quality was@gated with high ES is interesting
since the majority of meta-analyses that have tilsechs a moderator have failed to find a
relationship. The most parsimonious explanationtis is restriction-of-range, which can be
illustrated with some recent meta-analyses. Hofm#vu, and Boettcher (2014) used the
EPHPP rating system with a range from 1 to 3, @ugpet al. (2014) used the “Risk of bias”
assessment tool with just 4 dichotomous items witAnge from O to 4, and Cavanagh et al.
(2014) used the Jadad criteria with 5 dichotomtaras and an actual range of 2-4. In none
of these studies did methodological quality turhitowe a significant moderator of ES. In
the present meta-analysis fRgychotherapy outcome study methodology ratingegCasit,
2008 with a theoretical range of 0-44, and an actuajjeasf 10-34 was used. It is probable
that a number of meta-analyses which have faildohtba significant relationship between
methodological quality and ES have incorrectly doded that no relationship existed when

in reality they used a measure of methodologicalitjuthat was not sensitive enough.
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The sub-group analyses indicated that three asatgnificantly moderated

outcome. The first is trivial; comparisons witpassive condition (WLC) yielded higher ES
than those with an active comparison. The secaddlard are related. Studies on somatic
disorders and stress at work gave higher ESs thdres of psychiatric disorders, and studies
carried out in Europe yielded higher ES than stuftiem the USA. It turns out that 14 of the
22 (62%) somatic disorder studies are done in Euawy only 5 (23%) in the USA, whereas
only 4 of the 31 (13%) studies on psychiatric ditess emanate from Europe compared to 23
(74%) from USA. Thus, it is not the case that Aicean therapists are worse than European
but it seems to be more difficult to obtain a higf in psychiatric disorders than in somatic

disorder.

Publication bias

The analysis of publication bias indicated thas fkia real problem for the current meta-
analysis. The ES for all ACT studies and the soibygs of WLC- and TAU-controlled studies
were all significantly inflated due to publicatibras. This means that the obtained ESs have
to be interpreted with caution. Similar resultsdaeen reported by Cuijpers et al. (2010) in
a meta-analysis of psychological treatments forekspon. They analyzed 117 trials with

175 comparisons obtaining a mean ES of 0.67, wheshreduced to 0.42 after adjustment for
publication bias, a reduction of 37%. In the preseeta-analysis the mean ES of 0.42 was

reduced to 0.28, a reduction of 33%.

Methodological quality
Regarding the second aim | found that the overathwdology score had only increased with
0.9 points from the mean obtained in the 2008 raatdysis, which was not significant.

When testing each individual item only one of tl2esBhowed a significant improvement with
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later studies; Number of therapists in the studyinareased. This can be compared with the
same kind of analysis done by Smout et al. (20b&)paring the scores for the 13 early
studies with 17 later studies (retrieved by Jan2éx2). They found that the items Checks
for treatment adherence and competence increagaificantly and there was a trend for
Reliability of diagnosis and Number of therapiskslso found non-significant trends for the
same items (see Table 4).

In my 2008 review the overall mean for 32 CBT-séslimatched for publication year
(but not for disorder) with the®Bwave studies, was 27.8 (SD = 4.2) compared to (BD6=
5.3) for the 60 ACT-studies in the current reviethis difference is statistically significant
(t(90) = 8.49p<0.0001). The CBT-studies were published 1986-20@1t can be assumed
that if studies from 2008 onwards were includedrti@gan would at least be similar to that of
the older studies, and probably increased someagdid the ACT-studies’ mean, and such a
hypothetical comparison would still yield a sigo#dnt difference. In order for the CBT-mean
not to be significantly higher than the ACT-meahas to be 20.7 (assuming the same SD as
for the earlier studies). To reach the same nurobstudies as we have for ACT 28 CBT-
studies have to be added, with a mean score of 1Ri§hard to envisage such a low score

for recent CBT-studies since the range for the BZ Gtudies in the 2008 article was 19-36.

Specific methodological issues

In the Result section | described nine methodokgicoblems that are present in this body of
ACT RCTs. Four of these concern thesignof the study. First is the use of TAU as
comparison condition. In two thirds of these sésdhe TAU-treated patients received
markedly less therapy hours that those in the A@Tdition and in 11 out of 15 studies the
TAU was carried out by other therapists with almasinformation provided about their

training background and therapy experience. Furtbee, the TAU-sessions were not
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recorded, and consequently there were no ratingsecdpists’ adherence to a treatment
manual (if any was used) and competence in doiaghérapy. These factors pose threats to
the internal validity of the RCT and, thus, | sghnrecommend not using TAU in future
research on ACT.

Combining ACT with other established treatments@nponents of such is of course
allowed but then it is not possible to ascribedh&ained effect to ACT since no study has
used a dismantling design. Unfortunately, sombastare unclear in this respect whereas
others label the intervention in a specific way, &cceptance Based Behavior Therapy
(Roemer et al., 2008; Hayes-Skelton et al., 2013).

The remaining design problems are related; laghoafer analysis (and in fact a low
power in many studies) and drawing conclusions abquivalence from superiority designs
yielding a non-significant difference. So manyngaaave passed since Cohen (1962; 1988)
enlightened the field about the necessity of daiqpwer analysis before starting a RCT that
you would expect this to be as self-evident aseamdation. However, this is not the case
and on the Psychotherapy outcome study methodeédgg form (item 11) only 6 (10%) of
the studies got a rating of 2 “A data informed poamalysis was made and the sample size
was decided accordingly”. Another 4 (7%) got agabf 1 “A power analysis based on an
estimated effect size was used”, whereas in anndweming majority of studies (83%) no
information about power analysis being made podhe initiation of the study was given.
The lack of power analysis led to the situatiort 8G26 of the RCTs had a power of 80% only
to detect a large ES and 10% a moderate ES. 8iaaeean ES (0.42) across all studies was
in the small range it is no wonder that 51% of A&ET vs. some comparison group yielded a
non-significant difference. A closer look at TablEL and 12 also shows that this proportion
increased with the strictness of the comparisoritiom; 24% in WLC-, 25% in placebo,

33% in TAU and 79% in active treatment comparisons.
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When a RCT obtains a non-significant differenceveen two active treatments it is
understandable that the authors want to concluatehile treatments are equally effective.
However, a design with just two active treatmemis @o control condition, which is the case
for 86% of these studies, does not allow a diffeation between equally effective or equally
ineffective. In order to test if the two activedatments are statistically equivalent, and not
only non-significantly different due to a small gamsize, an equivalence analysis (Rogers,
Howard, & Vessey, 1993) is necessary. None otthdies did one, which might be
explained with the small samples in most studiléswever, the few studies with a cell size of
at least 30 did not do it either.

Then there are a numbermbceduralproblems. First, a large proportion of studies
(40%) did not diagnose the patients and only 10%agating of 2 on this item: “The
diagnosis was assessed with structured interview tbgined interviewesind adequate inter-
rater reliability was demonstrated (ekgppacoefficient)”. Just saying in the method section
of a RCT that patients with a certain diagnosig, depression according to the criteria of
DSM-IV, were included is not enough. Without irmtion of sufficient reliability of the
diagnostic procedure the reader does not knoveip#tients really have the disorder in
guestion. This makes comparisons to other stwdtbsreliably diagnosed patients very
difficult. It is hard to understand why the issfediagnosing is handled in this way since
there does not seem to be an ideological resistameads diagnosing in the ACT
community.

Another problem is the frequent use of just or84Bor two (18%) therapists in the
RCTs. The confounding of therapists and treatmethod makes it impossible to draw
unequivocal conclusions from the study. It is hardnderstand why studies do not train and
hire more therapists and divide the total numbgratients among them instead of having just

one or two. A related problem is the low frequentgtudies assessing adherence (23%) and
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competence (13%) of the therapists carrying outrdegment. This is especially important
when ACT is compared with an active treatment simeaneed to know if both treatments
have got a “fair chance” in the study; did the #pests adhere to the respective manuals
equally well and were they enough and equally caermeloing so? Adherence and
competence ratings are important in any RCT butnih® active treatments are compared it
is also necessary to include patient credibilitings. Only 9% of these studies used
credibility ratings and the lack of this makes thader wonder if the patients in the compared
conditions believed in the treatment they were goanget equally much. This is important
since the placebo component in therapy is substgety Hofmann & Smits, 2008). These
procedural problems are also threats to the intealality of the studies.

Finally, there is an issue of statistical testsome RCTs. My reanalysis of tests used
for dichotomous data in 2X2 tables indicated that5% of the cases when the authors of
studies found that ACT was significantly bettentliae compared condition the choice of test
was questionable or incorrect. This makes me woalbleut the statistical tests of continuous
variables (e.g. ANCOVA, HLM, Mixed-models) whichro#ot be reanalyzed without access
to the data set. Hopefully these are correct sine&kes much more work to carry out these

tests than doing a simple Chi-square.

Is ACT better than CBT?

When it comes to the third aim, the replicatiorire Ruiz (2012) meta-analysis with a larger
sample of studies, 21 studies were included. Tivaean overlap with 12 of the 16 studies
in Ruiz’'s meta-analysis. The following studiedddito fulfill the inclusion criteria for the
current meta-analysis; Bond and Bunce (2000) didise a CBT-method as comparison
(innovation promotion program), Block (2002) wasusipublished doctoral dissertation, Paez

et al. (2007) was published in Spanish, and Here&hdpez et al. (2009) used a quasi-
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experimental design. Judging from the forest pidtigure 1 of the Ruiz (2012) article these
four studies had effect sizes between 0.5 anddpfoaimately, and three of them are in the
top half. The deletion of these studies togeth#r ®0 new studies not included in Ruiz’s
meta-analysis led to a mean ES that was not siginfj neither at post-treatment (0.16) nor at
follow-up (0.06). Thus, the conclusion that cardb@wn is that ACT does not lead to
significantly higher effect sizes than CBT/BT imdmmized studies with direct comparison

of these forms of therapy.

The state of ACT's evidence-base

The detailed scrutiny of the ACT RCTs in relatiortlie criteria for empirically supported
treatments led to the following conclusions. (IQTAis not yet a well-established treatment
for any disorder. (2) ACT iprobably efficaciougor chronic pain and tinnitus, whereas it is
possibly efficacioufor depression, psychotic symptoms, OCD, mixedetgxdrug abuse,
and stress at work. (3) Finally, ACTagperimentafor nicotine dependence, borderline
personality disorder, trichotillomania, epilepsyeoneight/obesity, diabetes, multiple
sclerosis, and ovarian cancer.

For five of the disorders ACT is included in theakiation published on the website of
Society of Clinical Psychology, Division 12 of APAConsistently, the authors of that website
evaluated ACT’s evidence base to be at one stéehthpan what | arrived at. They said that
ACT had strong research support for chronic paigeineral, whereas my evaluation was
probably efficacious. They said modest researpip@u for depression, psychotic symptoms,
OCD, and mixed anxiety, whereas | said possibligatious.

Why do we arrive at different conclusions? We kapply the APA Task Force
criteria but the difference is probably due toititerpretation of the term “good group-design

studies” in criterion 1. To illustrate this isswe can take a closer look at depression for
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which there are five RCTs of ACT. The studies le§tlé and Hayes (1986) and Zettle and
Rains (1989) suffer from various methodologicalgpems, e.g. patients were not diagnosed,
there were no credibility, adherence or competeatiegs, and there was only one therapist
for all conditions, no power analysis was done, poigntial concomitant treatments were not
controlled. The Petersen and Zettle (2009) studglepression in alcohol use disorder
patients had e.g. unclear diagnostic procedurdgome therapist for ACT and other
therapists for TAU, no check for competence, no groanalysis, no control of concomitant
treatments, and no handling of attrition. The Eak al. (2012) study did not diagnose the
patients but relied on the diagnosis by the raigrphysician, there was no blind evaluator of
outcome, antidepressants and other concomitanirtegds were not controlled, no credibility,
adherence or competence ratings, and the TAU-dondibt 16 hours less therapy. Finally,
the Hayes et al. (2011) study on depressed adolissased DAWBA as diagnostic method
and the validity of this web-based method has eehlinvestigated, there was no blind
evaluator of outcome, no power analysis, no crétibadherence or competence ratings, no
control of concomitant treatments, and the TAU-gtod got 5 hours less therapy. When
these methodological problems are taken into censiobn | find it impossible to conclude
that these studies are “good group-design studiestipulated in the criteria for well-
established, probably efficacious, and possiblicatious treatments. Obviously, the editors
of the Division 12 website are of another opiniahjch they are entitled to. However, it
would be interesting to find out how many, and hs®sious, methodological flaws a study
need to have in order for it not to be considered good group-design study.

It can be argued that an evaluation of the evidéyase should be done by a
committee of people, as was done by the originah ABsk Force. However, as a BT- and
CBT-researcher of more than 40 years | should logvatl to provide my well-founded

opinion on the question. Also, the Division 12 s has only one or two section authors
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for each of the various disorders and there iswfarination about any committee discussion

before decisions are made concerning the empsiggbort of the treatments.

Recommendations for future research

In my 2008 article I listed 15 recommendationsftdure research and it is interesting to take
a look at these to see what, if anything has chdinggam fully aware of the fact that six years
might be too short a time period to observe anygha. With this caveat we can compare
the 13 early studies with the 47 later studieshenlt5 recommendations.

1) Don’t use WLC as the control condition, sincgecion 1 requires a placebo or another
treatment. WLGncreasedrom 7.7% to 25.5% of the studies.

2) Don’'t use TAU as the control condition, since thethodological problems described
above are so extensive. TAU decreased somewhat30o836 to 23.4%.

3) Use an active treatment as comparison, prefemid that has been established as effective
for the disorder in question. Active treatmdrtreasedomewhat from 61.5% to 51.1%.

4) Do a proper power analysis before the stathefstudy and adjust the cell size for the
attrition that may occur. Mean score increasedsignificantly from 0.00 to 0.34.

5) Use a representative sample of patients, diagti@sn using suitable instruments in the
hands of trained interviewers, and test the diagmoaiability. Small changes were seen:
representative sample 1.08-1.15, reliability ofyai@sis 0.15-0.38.

6) Let an independent researcher or agency usaajactionable randomization procedure,
and conceal the outcome of it from all persons Ivemin the study. This is difficult to
analyse since randomization is described verylgriefmost studies.

7) Use reliable and valid outcome measures; b@loties that are specific to the disorder and

general ones. The mean score increased non-sigmtify 1.54-1.81.
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8) Use blind assessors and evaluate their blindegssding treatment condition of the
patients they assess. No change was seen ireipeat 0.31-0.28.
9) Train the assessors properly and measure iater-reliability on the data collected
throughout the study (not just during traininghelmeardecreasedomewhat 0.31-0.19.
10) Use three or more properly trained therapistsrandomize patients to therapist to enable
an analysis of possible therapist effect on theaue. There was a significant increase in
this respect, 0.23-0.72.
11) Include at least a 1 year follow-up in the gtadd assess any non-protocol treatments
that the patients may have obtained during thewslip period. A small decrease was seen
0.92-0.81.
12) Audio- or videotape all therapy sessions. Ramgaelect 20% of these and let
independent experts rate adherence to treatmentahand therapist competence. There
were non-significant increases: adherence 0.08-@&8petence 0.00-0.19.
13) Insert procedures to control for concomitaeatments that patients in the study may
obtain simultaneously as the protocol treatmensnmall increase was seen 0.23-0.34.
14) Describe the attrition, do a drop-out analgsid include all randomized subjects in an
intent-to-treat analysis. A small increase waseoled 0.85-0.96.
15) Assess clinical significance of the improvemamthe primary measure. A small
decreasavas obtained 0.69-0.47.

In light of these small changes | can only repleatrecommendations from the 2008
article. | believe that following these will incissathe probability that ACT in the future will

be evaluated as an evidence-based treatment.
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Table 1

Background data for the included ACT-studies inrtieta-analysis.

N Attr. Attr. N Compl. Percent Mean # of #of #of #of F-up
Disorder Study Comparison total Nicell Total% ACT% compl. /cell ~women age therapists weeks Sess. hours months
Depression Zettle (1986) CBT 18 9 NI NI 18 9 100 NI 1 12 12 12.0 3
Depression Zettle (1989) CBT 37 12.3 16.2 15.4 31 031 100 41.3 1 12 12 10.8 2
Depression Hayes (2011) TAU 38 19 21.1 13.6 30 15 1 7 149 3 NI NI 20.8 3
Depression Folke (2012) TAU 35 17.5 28.6 22.2 25 512 88 43.2 2 6 6 11.0 18
Depression Petersen (2009) TAU 28 14 14 20 24 12 5037.8 1 4 5 3.1 0
Psychotic symptoms Bach (2002) TAU 80 40 12.5 125 70 35 36 39.4 1 2 4 4.0 12
Psychotic symptoms Gaudiano (2006) TAU 40 20 5.0 3 5. 38 19 36 40.0 1 3 4 3.0 4
Psychotic symptoms  White (2011) TAU 27 13.5 11.1 0 24 12 22 34.1 1 12 10 10.0 0
Psychotic symptoms Shawyer (2012) Other 47 15.7 9.3 438 39 19.5 44 39.8 5 15 15 125 6
Math anxiety Zettle (2003) CBT 33 16.5 27.3 14.3 24 12 81 30.5 1 6 6.0 0
Test anxiety Brown (2011) CBT 16 8 31.3 12.5 11 55 69 20.2 1 1 1 2.0 0
GAD Roemer (2008) WLC 31 155 194 13.3 25 125 71 33.6 6 17 16 18.0 9
GAD Wetherell (2011) CBT 21 10.5 23.8 36.4 16 8 48 70.8 6 12 12 12.0 6
GAD Hayes-Skelton (2013) CBT 81 40.5 22.2 25.0 25.0 31.5 65 32.9 11 16 16  18.0 6
OCD Twohig (2010) CBT 79 39.5 17.7 14.6 65 325 61 37.0 6 8 8 8.0 3
Mixed group Arch (2012) CBT 128 64 33.6 35.1 85 $M2. 52 38.0 39 12 12 120 12
Social anxiety England (2012) CBT 45 22.5 22.2 23.8 35 17.5 80 31.9 3 6 6 12.0 15
Social anxiety Kocovski (2013) CBT/WLC 137 457 28. 30.2 100 33.3 56 34.7 2 12 12 24.0 3
Drug abuse Hayes (2004) Other/Drug 124 413 371 942 78 26 51 42.2 4 16 48 24.4 6
Drug abuse Smout (2010) CBT 104 52 70.2 72.5 31 515. 40 30.9 3 12 12 12.0 3
Drug abuse Luoma (2011) TAU 133 66.5 24.1 29.4 101 50.5 46 33.6 2 4 3 6.0 4
Drug abuse Stotts (2012) Other 56 28 46.4 40.0 30 5 1 38 39.9 2 24 24  20.0 0
Drug abuse Lanza (2013) WLC 31 105 0 0 31 10.5 10032.0 NI 16 16 24.0 6
Nicotine dependenceGifford (2004) Med 76 38 35.5 36.4 49 24.5 59 430 4 7 14 16.3 12
Nicotine dependenceGifford (2011) Med 303 1515 449 40.8 167 83.5 59 46.0 4 10 10 30.0 12
Nicotine dependenceBricker (2013) Other 222 111 46.4 45.9 119 59.5 38 45.1 0 12 0 NA 0
Trichotillomania Woods (2006) WLC 28 14 10.7 14.3 6 2 13 89 35.0 1 12 10 120 3



Borderline PD
Borderline PD
Mixed group

Mixed group

Pain

Pain

Pain

Pain

Pain

Pain

Pain

Pain

Pain

Headache

Epilepsy

Epilepsy

Tinnitus

Tinnitus

Cancer
Overweight/Obesity
Overweight/Obesity
Overweight/Obesity
Overweight/Obesity
Overweight/Obesity
Diabetes

Multiple sclerosis
Stress

Stress

Stress

Stress

Stress

Stress

Gratz (2006)
Morton (2012)
Forman (2007)
Lappalainen (2007)
Dahl (2004)
Wicksell (2008)
Wicksell (2009)
Wicksell (2013)
Johnston (2010)
Thorsell (2011)
Wetherell (2011)
Buhrman (2013)
McCracken (2013)
Motamedi (2012)
Lundgren (2006)
Lundgren (2008)
Westin (2011)
Hesser (2012)
Rost (2012)
Lillis (2009)
Tapper (2009)
Weineland (2012)
Forman (2013a)
Forman (2013b)
Gregg (2007)
Nordin (2012)
Bond (2000)
Flaxman (2010a)
Flaxman (2010b)
Brinkborg (2011)
Bethay (2013)
Lloyd (2013)

TAU
TAU
CBT
CBT
TAU
WLC
TAU
WLC
WLC
CBT
CBT
wWLC
TAU
TAU
Other
Other
Other/WLC
CBT
TAU
WLC
WLC
TAU
CBT
CBT
Other
CBT
IPP/WLC
SIT/WLC
WLC
WLC
CBT
WLC

24
41
101
28
19
22
32
40
24
115
114
76
73
30
27
18
64
99
47
87
62
39
48
128
81
21
90
311
107
106
38
100

12 8.3
20.5 31.7
50.5 37.6

14 0
9.5 0
11 9.1
16 9.4
20 10.0

12 41.6
57.5 52.2

57 25.4
38 19.7
36.5 26.0

15 13.3
135 0

9 0

21.3 6.3

33 10.1
23.5 34.0
43.5 3.4

31 13

195 45.
24 0
64 141

40.5 18.5
10.5 4.8

30 27.8
155.559.2
35.7 38.3

53 11.3

19 10.5

50 26.5

0
33.3
33.9
0
0
0
6.3
13.0
50.0
54.1
24.6
23.7
27.0
26.6
0
0
4.8
8.6
40.0
07.
25.8
211
0
59
16.3
19.
20.0
64.4
48.6
10.0
10.0
29.5

22
8 2
57
28
19
20
29
36
14
55
85
61
54
26
27
18
60
89
32
84
51
33
48
110
66
20
65
127
66
94
34
64

11 010 33.2
14 93 34.8
31.5 80 27.9
014. 89 41.8
9.5 81 40.0
10 76 51.6
14.5 78 4.8
18 100 45.1
7 .043
275 64 46.0
425 51 54.9
30.5 59 40.1
27.0 69 58.0
13 100 36.0
13.5 52 40.7
9 33 623.
20 47 50.9
297 3 4 485
16 10056.0
42 90 50.8
26.5 100 41.0
16.5 90 43.1
24 100 32.5
55 100 45.7
33 47 50.9
10 80 45.8
21.7 50 36.4
63.5 72 41.0
22 NI 39.0
47 89 44.0
17 76 8.03
32 83 7.04

14 14
12 12
NI 18
10 9

4 4

8 10

10 10

12 12

6 6
9 9
8 8
7 2
2 4
8 8
4 4

5 4
10 10
8 8

16 12

1 1
3 3
8 8
1 1
40 30
1 1
15 5
14 3
14 3
2 2
8 4
3 3
10 3

21.0 0

24.0 3
18.1 18
9.1 6
4.0 6
10.0 7
10.3 6
18.0 3
3.0 0
6.5 12
12.0 6
0.5 6
16.0 3
12.0 0
9.0 12
12.0 12
10.0 6
1.2 12
12.0 0
6.0 3
6.0 3
5.5 0
2.0 0
37.5 6
7.0 0
5.0 3
9.8 3
9.0 0
6.0 0
12.0 0
9.0 3
9.0 6



Stress Lappalainen (2013) WLC 24 12 4.2 8.3 23 115 0 43.3 1 12 3 8.0
Note: CBT = Cognitive Behavior Therapy, TAU = Tne&int-as-usual, WLC = Waitlist control, Med = mediica, IPP = Innovation Promotion Program, SIT =S# Inoculation
Treatment, NI = no information.
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Table 2
Means (SDs) anB-values for different background and therapy vdeslolivided on type of disorder.

Variable All studies Psychiatric Somatic Stress F-value
disorders disorders at work
1. Number of participants starting therapy 16®.6) 70.7 (64.0) 57.6 (34.6) 110.9 (94.4) 42.1
2. Number of participants per condition 33.2.89 33.2 (31.4) 27.5 (16.8) 50.7 (48.6) 1.64
3. Attrition total (percent of those starting) 1.2 (15.9) 24.5 (15.5) 14.8 (13.9) 25.4 (19.1) 2.86
4. Attrition ACT-condition 21.1 (17.3) 22.96.9) 16.7 (16.0) 27.3 (21.8) 1.35
5. Number of completers 49.8 (32.9) 47.6136. 47.1 (27.0) 67.6 (35.0) 1.17
6. Cell size (completers/number of conditions) .6237.8) 22.8 (17.2) 22.5(12.7) 30.7 (18.5) 0.79
7. Proportion of women 67.9 (23.7) 64.9 (22.8 73.8 (22.1) 61.7 (33.0) 1.14
8. Mean age of the sample 39.9 (9.7) 363)79. 43.6 (10.29) 41.2 3.7 3.44*
9. Number of therapists 4.0 (6.19 5.0)8. 3.1(2.5) 1.5(.2) 1.18
10. Number of therapy weeks 9.6 (6.4) 10.8)(5 8.5(8.2) 9.0 (4.9) 0.66
11. Number of therapy sessions 9.0 (7.8) @an 7.3 (6.2 3.0 (0.6) 4.80*
12. Number of therapy hours 11.6 (7.4) 13.997. 9.3(7.8) 9.0(1.8) 3.06
13. Follow-up (months since post-assessment) (4463 5.4 (5.1) 4.8 (4.2) 2.6 (2.7) 1.0

aPMeans with different superscript differs signifitly (p <.05 or lower). *p <.05



Table 3

Means (SDs) anB-values for the different variables on the Psychapy research methodology scale.

Variable All studies Psychiatric Somatic Sress E-value
1. Clarity of sample description 1.22 (0.69) .481(0.57% 1.18 (0.66) 0.29 (0.49) 10.92%
2. Severity/chronicity of the disorder 1.10 @.8 1.13 (0.85) 1.36 (0.73) 0.14 (0.38)  6.79*
3. Representativeness of the sample 1.13 (0.65) 1.10 (0.54) 1.45 (0.60) 0.29 (0.49) 11.89*
4. Reliability of the diagnosis in question 0(83%6) 0.48 (0.81) 0.23 (0.43F 0.00 2.09
5. Specificity of outcome measures 1.80 (0.44) 1.90 (0.30) 1.91 (0.29) 1.00 (0.58) 22.14%*+
6. Reliability and validity of outcome measures .751(0.51) 1.74 (0.58) 1.73 (0.46) 1.86 (0.38) 0.18
7. Use of blind evaluators 0.28 (0.49) 0@37) 0.09 (0.29) 0.00 6.47*
8. Assessor training 0.22 (0.52) 0.39 (0'67) 0.05 (0.219 0.00 3.73
9. Assignment to treatment 0.98 (0.39) 0®@44) 1.05 (0.38) 1.00 (0.00) 0.51

10. Design 1.05 (0.85) 1.35 (0.80) 0.77 (0.819 0.57 (0.79)  4.80

11. Power analysis 0.27 (0.63) 0.42 (0?81) 0.14 (0.35% 0.00 2.05

12. Assessment points 0.83 (0.64) 0.90 (0.60) 0.82 (0.73) 0.57 (0.54) 0.77

13. Manualized, replicable, treatment programs 103»2) 1.55 (0.68) 1.09 (0.68) 1.57 (0.79) 113.

14. Number of therapists 0.62 (0.56) 0.61 (p.50 0.73 (0.55) 0.29 (0.76) 1.72

15. Therapist training/experience 0.68 (0.68) 580.67) 0.82 (0.73) 0.71 (0.49) 0.80

16. Checks for treatment adherence 0.23 (0.43) .39 @.50% 0.09 (0.29) 0.00 4.85

17. Checks for therapist competence 0.15 (0.36) 0.23 (0.43) 0.09 (0.29) 0.00 1.62

18. Control of concomitant treatments 0.32 (0.50) 0.29 (0.53) 0.45 (0.5 0.00 2.35

19. Handling of attrition 0.93 (0.66) 0.77 (D)6 1.09 (0.61) 1.14 (0.69) 1.94

20. Statistical analyses and presentation of resutt.77 (0.53) 1.65 (0.67L) 1.86 (0.47F 2.00 1.90

21. Clinical significance 0.52 (0.77) 0.77 (DB 0.14 (0.79 0.57 (0.98° 5.04*

22. Equality of therapy hours 1.39 (0.93) 1336} 1.38 (0.96) 2.00 0.69

Total score 18.63 (5.28) 20.29 (5%49) 18.14 (4.24) 12.86 (2.61) 6.99**

abMeans with different superscript differs signifitsy (p <.05 or lower). *p <.01, ** p <.001, *** p<.0001



Table 4

Means (SDs) antivalues for the different variables on the Psyclrpy research methodology scale divided into eartylate studies.

Variable Sudiesin the Sudies since the
2008 review 2008 review t-value

1. Clarity of sample description 1.23 (0.73) 1.21 (0.69) 0.08

2. Severity/chronicity of the disorder 1.318@). 1.04 (0.83) 1.01

3. Representativeness of the sample 1.08)(0.76 1.15 (0.63) 0.35

4. Reliability of the diagnosis in question B(0.38) 0.38 (0.71) 1.56

5. Specificity of outcome measures 1.77 (0.60) 1.81 (0.40) 0.28

6. Reliability and validity of outcome measures 1.54 (0.66) 1.81 (0.45) 1.38

7. Use of blind evaluators 0.31 (0.48) qQ@350) 0.20

8. Assessor training 0.31 (0.63) 0.19 (p.50 0.71

9. Assignment to treatment 0.85 (0.38) 1®39) 1.45
10. Design 1.23 (0.73) 1.00 (0.89) 0.86
11. Power analysis 0.00 0.34 (0.70) 3.33*
12. Assessment points 0.92 (0.64) 0.81 (0.65) 0.57
13. Manualized, replicable, specific treatment ppogs  1.54 (0.66) 1.34 (0.73) 0.88
14. Number of therapists 0.23 (0.44) 0.724p.5 3.02*
15. Therapist training/experience 0.69 (0.75) .68({0.66) 0.05
16. Checks for treatment adherence 0.08 (0.28) 0.28 (0.45) 1.97
17. Checks for therapist competence 0.00 D) 3.30*
18. Control of concomitant treatments 0.23 (0.60) 0.34 (0.48) 0.69
19. Handling of attrition 0.85 (0.80) 0.966D) 0.53
20. Statistical analyses and presentation of result 1.69 (0.63) 1.79 (0.51) 0.57
21. Clinical significance 0.69 (0.75) 0.477@®). 0.93
22. Equality of therapy hours (for non-WLC desigméy) 1.45 (0.93) 1.37 (0.95) 0.26
Total score 17.92 (4.99) 18.83 (5.40) 0.55

* p<.001



Table 5

Designs (conditions) in the ACT RCTs.

Comparison _Psychiatric Somatic Stres3otal

ACTvs. WLC 4 7 6 17
ACT vs. TAU 9 6 0 15
ACTvs.CBT 13 6 2 21
ACT vs. Other 4 5 1 10
ACT vs. Drug 3 0 0 3
Total 33 24 9 66



Table 6

Therapy hours in TAU-controlled ACT studies.

Study
Hayes (2011)

Folke (2012)
Petersen (2009)
Bach (2002)
Gaudiano (2006)
White (2011)
Luoma (2011)
Gratz (2006)
Morton (2012)
Dahl (2004)
Wicksell (2009)
McCracken (2013)
Motamedi (2012)
Rost (2012)

Weineland (2012)

Therapy hrs
Disorder Therapists ACT+TAU

Depression Same 20.8t
Depression Different 16.5
Depression Different 3.1t
Psychotic  Different 3.3
Psychotic  Different 3.0
Psychotic  Different 10.0
Drug abuse Different 6.0
BPD Different  50.4
BPD Different  24.0
Pain Different 4.0
Pain Different ~ 10.3t
Pain Different  16.0
Pain Same 12.0
Cancer Same 12.0t
Obesity Same 5.5

Therapy
hrs TAU*
15.6

0

4.3

3.0

6.0

41.3

6.0

10.6

8.0

12.0

0

ACT - TAU
difference
-25%
-100%
9% 3
-100%
0

-100%

-18%

-15%

-100%

3%

-100%

-33%

0

-100%

* 0 in this column means that the number of hoorsTfAU has not been described.
T Only ACT in this study.



Table 7

Number of therapists in the ACT RCTSs.

Type of disorder

# Psychiatric Somatic Stress Sum
1 10 5 5 20 (33%)
2 4 7 0 11 (18%)
3-5 8 3 1 12 (20%)
>6 7 4 0 11 (18%)
NI 2 3 1 6 (10%)
Sum 31 22 7 60



Table 8

Effect sizes (Hedges’ g) for all ACT RCTs and deddon comparison conditions for post-

treatment and follow-up assessments.
Comparison k g-value 95% ClI z-value

Post-treatment

All studies 64 0.42 0.31-0.53 747
WLC 16 0.63 0.44-0.83 6.35
Placebo 4 0.59 -0.02-1.20 1.90
TAU 14 0.55 0.28-0.83  3.92
Active Tx 30 0.22 0.08-0.36 314
CBT/BT 22 0.16 -0.01-0.33 1.82

Follow-up

All studies 41 0.30 0.19-041 5%4
WLC 7 0.39 0.23-0.56  4.92
Placebo 3 0.53 -0.22-1.28 1.39
TAU 7 0.48 0.27-0.69  4.80
Active Tx 23 0.17 0.03-0.32 237
CBT/BT 17 0.06 -0.07-0.18 0.84

Q-value

147.9
28.8
?1.7
32.0
57.f

49.8

61.27

4.1
7.6

4.5

34.0

17.1

k = number of comparison€ p<0.05,° p<0.01,° p<0.001,° p<0.0001

57

48

74

59

49

48

35

74

35
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Table 9

Publication bias data for the ACT RCTSs.

Comparison Observed Trim-and-fill

ES
All studies 0.48

WLC 0.63
Placebo 0.59
TAU 0.55
Active Tx  0.22
CBT/BT 0.13

4p<0.01,° p<0.0001

ES
0.26

0.37

0.59

0.17

0.22

0.11

# of trimmed
studies
13

7

Egger’s regression t-value

intercept
1.54 2703
2.17 3.25
-5.94 0.72
4.45 5.16
0.26 0.33
1.55 1.70
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Table 10

Subgroup analyses of the overall effect size of AGJTs at post-treatment.

Variable N g 95% CI Q-value p-value
Type of comparison 15.69 0.0001
Active treatment 46 0.26 0.18-0.34
Passive control 17 0.56 0.44-0.68
Country 12.94 0.002
United States 29 0.24 0.14-0.33
European Union 28 0.49 0.39-0.59
Other 6 0.36 0.06-0.66
Type of disorder 6.26 0.044
Psychiatric 32 0.27 0.17-0.36
Somatic 22 0.43 0.31-0.56
Stress 9 0.45 0.29-0.60
Outcome measure 5.05 0.080
Self-report 15 0.46 0.33-0.58
Behavioral 7 0.39 0.23-0.55
Combined 41 0.28 0.19-0.38
Recruitment 1.59 0.451
Clinical/Referrals 32 0.33 0.23-0.44
Advertisements 22 0.40 0.30-0.51
Mixed 9 0.29 0.14-0.44
Treatment format 3.57 0.168
Individual 26 0.33 0.21-0.45
Group 30 0.33 0.24-0.42
Self-help 7 0.52 0.33-0.71
Phase of publication 0.43 0.511
Early 13 0.41 0.22-0.60
Late 50 0.34 0.27-0.42
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Table 11

Summary of the ACT-studies for psychiatric disosdi@rrelation to the EST-criteria.

Study

Depression

Zettle (1986)
Zettle (1989)
Peterson (2009)
Hayes (2011)
Folke (2012)
Psychotic symptoms
Bach (2002)
Gaudiano (2006)
White (2011)
Shawyer (2012)
Anxiety disorders
Zettle (2003)
Roemer (2008)
Twohig (2010)
Brown (2011)
Wetherell (2011b)
Arch (2012)
England (2012)
Kocovski (2013)
Hayes-S. (2013)
Drug abuse

Hayes (2004)
Smout (2010)
Luoma (2011)
Stotts (2012)
Lanza (2013)
Nicotine dependence
Gifford (2004)
Gifford (2011)
Bricker (2013)
Borderline PD
Gratz (2006)
Morton (2012)
Various disorders
Woods (2006)
Forman (2007)
Lappalainen (2007)

Comparison 9

condition

CT
CT/PCT
TAU
TAU
TAU

TAU
TAU

TAU
Befriending

SD
WLC >
PR
CBT
CBT
CBT
Exposure
CBT >
AR

ITSF/MM

CBT

TAU

Drug couns.
WLC =

NRT
Bupropion
Smokefree

TAU
TAU

wLC >
CBT
CBT

Placebo

TAU

vV V Il

I mn v

—~

Established
treatment

\

~—

I v 1

>

Equivalence
analysis

[oNoNe

QO OO0 O0o

o o

0

Treatment
| + + + + ++ + + | ++ + + + + + + + + + + |
manuals

+ +

+

+

. Inclusion criteri
reliably delineated

| ++ 1 | + + |

+

Reliable and valid
+ + + + +
outcome measures

+ + 0

+ + 4+ + + +

+ +

| + + | +

+

+
+
+

Appropriate

++++ ++++ + |+ ]+ i
data analysis

[+ 1

+ +

| + + + +

+ +

Note. AR = applied relaxation, CT = cognitive theyal TSF = intensive twelve step facilitation pragr, NRT

= nicotine replacement treatment, PR = progregsgilaxation, SD = systematic desensitization, TAU =
treatment as usual, WLC = waiting list control.

> = significantly better than the comparison comdit= no significant difference between conditio@s;
equivalence analysis not performeds criterion fulfilled,? = questionables- = criterion not fulfilled.
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Table 12

Summary of the ACT-studies for somatic disordeid stness in relation to the EST-criteria.

Comparison
Study condition
Pain
Dahl (2004) TAU

Wicksell (2008) WLC
Wicksell (2009) TAU
Johnston (2010) WLC
Thorsell (2011) AR
Wetherell (2011a) CBT
Motamedi (2012) TAU
Wicksell (2013) WLC
Buhrman (2013) WLC
McCracken (2013) TAU
Epilepsy

Lundgren (2006) ST

Lundgren (2008) Yoga
Tinnitus

Westin (2011) TRT/WLC
Hesser (2012) ICBT/Disc.
Overweight/Obesity

Lillis (2009) WLC
Tapper (2009) WLC

Weineland (2012) TAU
Forman (2013a) CBT
Forman (2013b) BT
Various disorders

Gregg (2007) Education
Nordin (2012) AR

Rost (2012) TAU
Sress at work

Bond (2000) IPP/WLC
Flaxman (2010a) SIT/WLC

Flaxman (2010b) WLC
Brinkborg (2011) WLC
Bethay (2013) ABA
Lloyd (2013) WLC
Lappalainen (2013) WLC

Note. ABA = applied behavior analysis, AR = appliethxation, BT = behavior therapy, CBT = cognitive

@)
=

V V VYV

>

Placebo

TAU

Established
treatment

=)

=)

\%

Equivalence
analysis

Treatment
manuals

+ + + + + 4+ + 4+ o+

+ +

+ +

+ + 4+ + +

+

+ + 4+ + + +

. Inclusion criteri
reliably delineated

[+ 1 + | I

+

Reliable and valid
outcome measures

+ 4+ + 0+ + + |

+ +

+++++ o+ 4+

+ + +

++ + 4+ + +

+

behavior therapy, ICBT = Internet.based CBT, IPRrovation promotion program, SD = systematic
desensitization, SIT = stress inoculation ther&dly= supportive therapy, TAU = treatment as ustigll =

tinnitus retraining treatment, WLC = waiting ligirgrol,

> = significantly better than the comparison comdit= no significant difference between conditio@s;
equivalence analysis not performeds criterion fulfilled,? = questionables- = criterion not fulfilled.

Appropriate

+++ 4+ +++ o+

N+

+++++ o+ 4+

+ + +

++ + 4+ + + +

data analysis



References identified b
literature search: 193

A 4

After removal of duplicateq:
102 abstracts

Excluded based in abstract: 6

\ 4

A 4

Full-text articles retrieved: 7€i

Excluded: 16

No patients 12
v Not complete ACT 2
Reanalysis of published data

\ 4

Included: 60 RCTs

Figure 1. Flowchart of the inclusion of studies.
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Figure 2. Funnel plot of standard error by Hedggs9nfilled circles are observed studies,
filled circles are trimmed studies.



Highlights
* ACT RCTs had anumber of important methodological problems.
» Theoveral effect size was small.
 TheESfor ACT-CBT comparisons was not significant.

* ACT did not fulfill criteriafor well-established treatment for any disorder.



