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Objective: Component studies compare standard treatments to treatments with added components or
dismantled components. A previous meta-analysis (Ahn & Wampold, 2001) failed to find any differences
in outcome between treatments with more components and those with fewer components, leading the
authors to conclude that common factors and not specific ingredients account for therapeutic change.
Method: The current random effects model meta-analysis of psychotherapy component studies con-
ducted between 1980 and 2010 included more than 3 times as many studies as Ahn and Wampold’s
(2001) meta-analysis (k = 66). Unlike the previous meta-analysis, this study conducted separate
meta-analyses for additive and dismantling studies and also examined treatment outcomes at follow-up.
Results: For the dismantling studies, there were no significant differences between the full treatments and
the dismantled treatments. For the additive studies, the treatment with the added component yielded a
small, but significant, effect at completion (d = 0.14) and a slightly larger effect at follow-up (d = 0.28),
but only for the specific problems that were targeted for treatment. Despite the diversity of populations
studied, problems treated, and treatments examined, there was little heterogeneity among the results of
these studies. Conclusion: These findings suggest that added specific ingredients may contribute
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modestly to treatment outcomes.
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In the years since the American Psychological Association’s
Division 12 (Clinical Psychology) Task Force on Promotion and
Dissemination of Psychological Procedures (1995) published cri-
teria for identifying empirically validated treatments, there has
been considerable controversy over the contribution of specific
treatment factors to psychotherapy outcome. Much of this contro-
versy has focused on the findings from the so-called “Dodo Bird”
meta-analyses (e.g., Luborsky, Singer, & Luborsky, 1975;
Wampold et al., 1997), which failed to find evidence of differential
outcomes when bona fide treatments are compared to one another.
Although the results from these meta-analyses have been relatively
consistent and a “meta-meta-analysis” of this literature (Luborsky
et al., 2002) found support for the Dodo Bird hypothesis of
treatment equivalence, numerous psychotherapy researchers have
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questioned this methodology and the conclusions drawn from
these studies (e.g., Chambless, 2002; Crits-Christoph, 1997; Hun-
sley & Di Giulio, 2002).

Component studies (dismantling or additive) may provide a
more direct method for identifying whether specific active ingre-
dients in psychotherapy contribute to differential outcomes. In a
dismantling design, at least one element of the treatment is re-
moved and the full treatment is compared to this dismantled
treatment. In additive designs, an additional component is added to
an existing treatment to examine whether the addition improves
the outcome. If the dismantled or added component is an active
ingredient, then the condition with fewer components should yield
less successful outcomes (e.g., Borkovec & Castonguay, 1998;
Lang, 1969). This research design was first used to identify the
active ingredients in systematic desensitization (e.g., Lang, 1969).
More recently, Jacobson et al.’s (1996) influential dismantling
study of cognitive-behavioral therapy (CBT) for depression com-
pared the full package of CBT, to behavioral activation (BA) plus
modification of automatic thoughts, to BA alone. Because this
study failed to find differences among the three treatment groups,
its findings were interpreted as indicating that BA was as effective
as CBT, and the study contributed to a resurgence of interest in
behavioral treatments for depression (Dimidjian, Martell, Addis, &
Herman-Dunn, 2008).

Although component designs have a number of potential advan-
tages over treatment comparison studies or treatment versus con-
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trol studies, these designs have some limitations. Unlike in studies
that include a common factors only control, null results in com-
ponent studies are ambiguous with respect to the question of
specific versus common factors, because both treatments include
specific treatment components. Whereas significant effects in
component studies directly support the efficacy of a specific factor,
null results do not directly address the issue of specific versus
common factors because there is no group that received only
common treatment components. A second limitation is that it is
possible that the dismantled component could interact synergisti-
cally with the other components of the treatment yielding results
that overestimate the main effect of the dismantled component. In
other words, removing a component might not only remove the
main effect for that component, but also reduce the efficacy of the
treatment by removing its interaction with other components.
Component designs may also underestimate the contributions of
the component. Rehm (2009) suggested that because much im-
provement typically occurs in the early stages of therapy, which-
ever component is presented first will appear to be the most
effective. Thus, the dismantled component (which is never intro-
duced) is likely to appear unnecessary.

Component studies are also likely to be statistically underpow-
ered (Kazdin & Whitley, 2003) to detect the relatively small effect
sizes that are likely to occur with these types of designs. Compo-
nent studies compare a potentially effective treatment (the partial
treatment) to the full treatment, which may be more effective. The
ingredient that is removed or added is not expected to be the only
active ingredient, or else the study would not be a component
study, but instead would be a treatment versus placebo control
study. The average effect size when an active treatment is com-
pared to a placebo is d = 0.48 (Lambert & Bergin, 1994), so
component studies should yield more modest effect sizes, even if
an important treatment component is omitted from the partial
condition. Therefore, a two-group component study with a pre-
sumed effect size of .24 (half the treatment vs. placebo effect size)
would require over 250 patients in each condition to have a power
of .80. Even Kazdin and Whitley’s (2003) higher estimate of an
effect size of .45 for additive design studies would require 78
patients in each condition. In contrast, the average sample size for
the studies included in the present meta-analysis was 23 partici-
pants in each condition, which would require a large effect size of
.84 to have a power of .80. Therefore, it is likely that many
component studies will fail to yield significant group differences
even when the omitted or added component is therapeutically
efficacious.

Even if most individual component studies are underpowered,
meta-analysis may provide a means for addressing the general
question of whether these studies provide evidence supporting the
role of specific factors in psychotherapy. Ahn and Wampold
(2001) conducted such a meta-analysis and concluded that com-
ponent studies provide no evidence in support of the efficacy of
specific ingredients. Ahn and Wampold collected 20 articles re-
porting 21 component studies published in four journals (Behav-
iour Research and Therapy, Behavior Therapy, Journal of Con-
sulting and Clinical Psychology, and Journal of Counseling
Psychology) between 1990 and 1999. These studies yielded 27
treatment comparisons with an average effect size of d = —0.20,
suggesting that the partial treatments may have outperformed the
full packages, but this average effect size was not statistically

significant. They did not examine potential moderators because the
effect sizes in this meta-analysis were homogeneous.

There is, however, reason to believe that Ahn and Wampold’s
(2001) meta-analysis may not be the last word on this issue.
Additional component studies have been published in the 12 years
since their meta-analysis was accepted for publication. Also, al-
though Ahn and Wampold justified their decision to limit their
search to four journals based on the difficulty of conducting a
keyword search using methodological terms, this approach omitted
studies published in other journals. Additionally, given the limited
number of studies in their sample, Ahn and Wampold combined
the results from additive and dismantling studies. These two meth-
odologies may involve different assumptions and may yield dif-
ferent results. Dismantling studies may be conducted to test
whether certain components of the treatment are necessary, poten-
tially resulting in more streamlined therapies. For example, 10 of
the studies in our meta-analysis dismantled eye movement desen-
sitization and reprocessing therapy (EMDR), and many of these
studies appeared to have been designed to debunk the efficacy of
lateral eye movements. In contrast, additive studies are often
conducted by researchers who believe that the additional compo-
nent will improve outcomes (i.e., why add a component if you
believe it will be inert?). With a larger set of studies, separate
meta-analyses for additive and dismantling component studies can
be conducted. Furthermore, Ahn and Wampold compared treat-
ment outcomes at termination, but did not examine follow-up
outcomes. Finally, Ahn and Wampold combined both outcome
measures that assessed the problems targeted for treatment and the
nonspecific outcomes measures. This analytic strategy may atten-
uate treatment differences (Crits-Christoph, 1997). For example,
when comparing CBT to other psychotherapies, Tolin (2010)
found apparently larger effect sizes favoring CBT for measures of
primary symptoms, global symptoms, and general functioning than
for measures of self-concept and social adjustment.

The current meta-analysis used a larger set of component studies
than those included in Ahn and Wampold’s (2001) meta-analysis
to examine whether the full treatment was superior to the partial
treatment in dismantling studies, and whether adding a component
improved outcomes in additive studies. For both sets of studies, we
examined outcomes at both termination and follow-up. Addition-
ally, for both sets of studies at both time points we examined both
targeted treatment outcomes and outcomes assessed using other
non-specific measures. Thus, the present study yielded eight effect
sizes. Finally, even if adding components modestly improves the
outcomes, there is the potential limitation that additional treatment
components could increase attrition by requiring additional effort
on the part of the clients (Kazdin & Whitley, 2003). Conversely, a
dismantled treatment may reduce attrition because it makes fewer
demands on clients than the full treatment. To address this issue,
we also examined attrition rates across the various treatment
groups at both completion and follow-up.

Method

Identification of Studies

The current meta-analysis generally adopted the same inclusion
criteria used by Ahn and Wampold (2001). Specifically, the study
had to (a) involve a psychological treatment for a particular dis-
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order or condition, (b) include the removal or addition of at least
one component of the treatment that was presumed to be effica-
cious, and (c) include information to calculate an effect size.
Additionally, the dismantled condition had to be a viable treatment
(i.e., not simply a placebo control). Studies also had to have been
written in English and published in peer-reviewed journals. Unlike
Ahn and Wampold, we included studies that did not specify that
the therapists had at least a master’s degree; instead, studies were
included as long as the therapy was provided by a graduate level
student or a therapist supervised by a professional.

Because relying on keyword searches to identify component
studies is likely to overlook many relevant studies (Ahn &
Wampold, 2001), we used a variety of strategies to locate studies
for the current meta-analysis. We identified records by including
the articles from Ahn and Wampold’s (2001) meta-analysis, re-
viewing the tables of contents from 2000 to 2010 for the four
journals identified in Ahn and Wampold’s meta-analysis, and
reviewing the reference sections from various articles and chapters
likely to discuss component studies. We also searched PsycINFO
and Medline using the combined search terms “dismantling” and
“treatment” for all studies published between 1980 and 2010,
which yielded 148 possible references (see Figure 1). Ahn and
Wampold’s meta-analysis contributed 21 studies to the meta-
analysis; the table of contents review yielded an additional 24
studies; Longmore and Worrell’s (2007) narrative review of
whether cognitive interventions are necessary cited three studies
not previously identified; Herbert et al.”s (2000) critique of EMDR
included seven additional dismantling studies; the literature re-
views in Barlow (2008) added six more studies; Rehm’s (2009)

commentary on component studies cited a component study he had
conducted; and the database search yielded five studies that had
not been identified from the previous sources. Thus, the meta-
analysis included 66 studies that included 3,244 participants. The
studies in the meta-analysis are summarized in Table 1.

Coding and Analyses

The effect sizes were computed as Cohen’s d (the mean of the
fewer-component-group minus the mean of the more-component-
group divided by the pooled standard deviation). To be consistent
with Ahn and Wampold’s (2001) meta-analysis, a positive d indi-
cates that the larger treatment package was superior to the smaller
condition (measures indicating better functioning were reverse
scored). When a study provided multiple targeted outcome mea-
sures of the treatment problem, an effect size was calculated for
each measure and then they were averaged. This procedure was
also used when studies reported multiple non-specific outcome
measures. We classified those measures of the disorder being
treated as the specific measures (e.g., depression measures were
specific for depression treatment studies, but not for panic disorder
studies). Usually, this classification followed the original study’s
identification of measures as primary or secondary, but if a study
classified a targeted measure as secondary because another mea-
sure was considered the “gold standard,” we still classified that
measure as a targeted measure. For example, Bryant et al.”s (2008)
post-traumatic stress disorder (PTSD) study explicitly listed the
Impact of Events Scale as a secondary measure, but because it is
a specific measure of trauma impact, we included it with the

Records identified

Records identified

through database through other
searching sources™®
(n=148) (n=124)

A 4 A 4

Records after duplicates removed
(n=253)

A

Records screened

Records excluded

(n=253)

l

Full text articles
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(n=126)

Full-text articles excluded, with reasons
> (n==61)
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Studies included in the
quantitative synthesis
(meta-analysis)
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-review article (n = 2)
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-did not provide data to compute d (n = 4)

Figure 1. Flow chart of study selection. “Other sources included a hand review of the table of contents of
Behaviour Research and Therapy, Behavior Therapy, the Journal of Consulting and Clinical Psychology, and
the Journal of Counseling Psychology from 2000 to 2010; the studies used in Ahn and Wampold (2001); and

the reference sections of various reviews.
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targeted measures. To assess the reliability of the decisions about
targeted versus non-targeted measures, a second coder judged
these measures for a random sample of 12 studies involving 88
outcomes measures. The two raters agreed about the classification
of 87 of these 88 measures. For the disagreement, the decision
made by the first author was used.

To combine the results across studies, the effect sizes were
weighted by the inverse variance so that studies with larger sam-
ples had greater weight when computing the average d. We used a
random effects model to combine the effect sizes across studies. A
random effects model is the appropriate model for this meta-
analysis, because unlike a fixed effect model, it does not assume
that variation across studies is solely due to chance. Thus, there is
not one overall effect but that the true treatment effect varies
across studies because of actual differences in the study charac-
teristics, such as the treatment provided and the population being
treated (Riley, Higgins, & Deeks, 2011). Consequently, the aver-
age d value in a random effects model is “the average effect rather
than the common effect” (Riley et al., 2011, p. 965).

Fifteen of the studies included in this meta-analysis involved
two partial conditions (e.g., a full CBT package was compared to
a treatment in which schema therapy was removed and to another
condition in which both schema therapy and cognitive restructur-
ing were removed), and one study had three partial conditions. In
these instances, Ahn and Wampold (2001) treated each compari-
son as an independent effect size, which violated the assumption of
independence (i.e., the same treatment comparison group contrib-
uted to multiple effect sizes). Instead, we averaged each of these
within-study effect sizes so that the independence assumption was
not violated. With respect to follow-up data, some studies reported
outcomes at multiple follow-up periods. Because 6 months was the
modal follow-up time (28 of the 51 studies that reported follow-up
data reported a 6-month follow-up), when studies reported several
follow-up data points, the point closest to 6 months was used to
compute the effect size.

To determine whether effect sizes were from a single popula-
tion, a Q test was calculated. A statistically significant Q value
indicates that the effect sizes were heterogeneous. I” “describes the
percentage of total variation across studies that is due to hetero-
geneity rather than chance” (Higgins, Thompson, Deeks, & Alt-
man, 2003, p. 558). An I” value of 0 indicates no heterogeneity. I
values of 25% or less are considered low levels of heterogeneity
(Higgins et al., 2003). To investigate potential publication bias, we
generated funnel plots with the effect sizes plotted along the x-axis
and the corresponding standard errors on the y-axis (largest values
at the bottom), examined the funnel plot asymmetry using a
regression test (Egger, Smith, Schneider, & Minder, 1997), and
conducted trim and fill analyses (Duval & Tweedie, 2000). Funnel
plots that are symmetrical with the studies with effect sizes closest
to the average effect size at the top (i.e., smallest standard errors)
suggest an absence of publication bias. A significant regression
test indicates that the funnel plot is asymmetrical and suggests
publication bias. The trim and fill procedure examines the funnel
plot for asymmetry and adds presumed missing values to make the
plot symmetrical. The average effect size is then recalculated with
these missing values. A substantial change in the average effect
size suggests publication bias.

In addition to computing effect sizes, each study was coded for
sample size, whether the study used an additive or dismantling
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34
—.63

PT
—4
09
-37
02°
-.07°

d at

Component removed
post-traumatic stress disorder; OCD = obsessive-compulsive disorder; SAD = seasonal affective

lividual user and is not to be disseminated broadly.

Counter attitudinal component (36)

Eye-movements (30)

CBT (21)

EX (22)
Eye-movements (15)

Feedback (59)
MI (57)
BT (13)
CT (10)

emotional expressiveness training; EMDR = eye movement desensitization reprocessing; SCD

imaginal exposure; CMT = child management training; BT

yrighted by the American Psychological Association or one of its allied

Standard treatment

generalized anxiety disorder; PTSD
sexually transmitted disease. Component group: CT = cognitive therapy; PMR = progressive muscle relaxation; EX = exposure; CR

® The average d for the study.

+ EX (30)

EMDR (32)

problem solving skills training; PMT = parent management training; PPS

CBT + Breathing retraining (32)

CT + EX (22)
EMDR (15)

Counter attitudinal therapy
MI + Feedback (70)

Dismantling studies
CBT (11)

This document is cop
This article is intended solely for the personal use of the inc

Disorder
Alcohol problems
behavioral marital therapy; EET

Panic disorder
Social phobia
Panic disorder

Body image
PTSD

automatic thoughts; PSST

post-treatment; FU = follow-up. Disorder: GAD

PT
disorder; HIV = human immunodeficiency virus; STD

cognitive restructuring; BMT
self-reinforcement; GPI = theory-based sexual risk reduction intervention; GMET = group-based motivational enhancement therapy; MI = motivational interviewing; GDVM = videotaped parent

skills training program; ADV = cognitive training social learning program.

habit reversal; RP = response prevention; PE = prolonged exposure; EX + MS = exposure and movement to sound; ERP = exposure and response prevention; FI = family involvement; BA

behavioral activation; AT
PST = problem solving therapy; ATP = applied tension package; CPT = cognitive processing therapy; OBET = obese binge Eating treatment; SM = self-monitoring; SE = self-evaluation; SR

AR = applied relaxation; CBT = cognitive-behavioral therapy; IE
? These values are the sample sizes at treatment completion.

Sanderson & Carpenter (1992) Specific phobia

Table 1 (continued)
Roehrig et al. (2006)
Schmidt et al. (2000)
Taylor et al. (1997)
Taylor et al. (2003)
Walters et al. (2009)
Williams & Falbo (1996)

Studies
Note.
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design, intervention type (e.g., CBT), client age, client gender
(percent male), whether the conditions had an equal number of
sessions, and year of publication. All of the analyses were con-
ducted using Lipsey and Wilson’s (2001) SPSS statistical pro-
grams and Viechtbauer’s (2010) “metafor” package for R.

Results

Description of the Included Studies

All but one of the studies reported that participants were ran-
domly assigned to the treatment conditions (Sanderson & Carpen-
ter, 1992, failed to indicate whether they used random assignment).
Thirty-six of the studies used an additive design, and 30 used a
dismantling design. The average number of sessions provided was
9.6 (SD = 6.5), ranging from eight studies that examined a
single-session treatment to five studies that examined treatments
ranging from 20 to 29 sessions. The treatment sessions ranged in
length from 45 to 180 min (M = 83.7, SD = 28.8). Most (k = 62)
of the studies treated adult samples, with one study of adolescents,
two studies of primary school children, and one family study that
included both mothers and children. Ten of the studies included
exclusively female participants, one study was exclusively male,
and the remainder (k = 55) were mixed. Across studies, the
samples were 64.2% female.

Additive Design Studies

Table 2 summarizes the findings from meta-analyses. Thirty-
four of the studies that used an additive design provided data for
computing effect sizes at completion (data from two studies could
only be used to compute effect sizes at follow-up). There was some
evidence that the treatment packages with the added components
were slightly superior to the standard treatments at the completion
of therapy for addressing the targeted problems. The average d
across these 34 studies was 0.14, which was small, but statistically
significant, 95% CI [.03, .24], Z = 2.61, p = .009. There was little
heterogeneity among these studies, Q(33) = 36.41, p = 31, > =
9.37%. There was also little evidence suggesting publication bias.

Table 2
Result of the Meta-Analyses
Design k d 95% CI SE o P (%)
Additive
Termination
Targeted 34 147 [.03,.24] 052 3641 9.37
Non-targeted 24 .12 [-.02,.25] .069 26.17 12.10
Follow-up
Targeted 32 28" [.13,.38] 065  37.15 1654
Non-targeted 24 .14 [—.00,.28] .073 22.28 0.00
Dismantling
Termination
Targeted 30 .01 [—.11,.12] .058 27.11 0.00
Non-targeted 17 .12 [—.04,.28] .083 11.22 0.00
Follow-up
Targeted 19 .08 [-.07,.22] .072 15.65 0.00

Non-targeted 11 .15 [—.05,.36] .104 6.37 0.00

The funnel plot appeared symmetrical (see Figure 2a), and the
regression test for funnel plot asymmetry was not significant (z =
—0.61, p = .54). The trim and fill procedure only imputed two
missing studies on the right side of the graph, and adding these two
data points had little effect on the effect size estimate (d = 0.16).

Only 24 of the studies that used an additive design reported
results involving non-targeted outcome measures. Although simi-
lar in magnitude to the outcomes assessed with targeted measures,
the average effect size for these non-targeted outcomes was not
significant, d = 0.12 (95% CI [—.02, .25], Z = 1.67, p = .09).
There was little heterogeneity among these studies, Q(23) = 26.17,
p = .29, > = 12.10%. The funnel plot appeared symmetrical,' the
regression test indicated that there was no evidence of asymmetry
(z = 0.04, p = .97), and the trim and fill procedure indicated that
there were no missing studies.

Thirty-two additive studies reported targeted outcomes at
follow-up. The average d was 0.28 (95% CI [.15, .41], Z = 4.29,
p < .0001). There was little heterogeneity among these studies,
0(31) = 37.15, p = 21, > = 16.54%. The funnel plot was
generally symmetrical, although there was one outlier (see Figure
2b), and the regression test was significant (z = 1.99, p = .047).
The trim and fill test indicated that there were no missing studies.
Rerunning the analysis omitting the outlier yielded a slightly
smaller estimate, d = 0.24 (95% CI [.12, .35], Z = 4.10, p < .001),
and the regression test for asymmetry was no longer significant
(z =176, p = .08).

The 24 additive studies that measured non-targeted outcomes at
follow-up yielded an average effect size of d = 0.14 (95% CI
[—.00, .28], Z = 1.90, p = .058). These studies were homoge-
neous, Q(23) = 22.28, p = .50, I> = .00%. There was no evidence
of publication bias: The funnel plot was symmetrical, the trim and
fill test indicated that there were no missing studies, and the
regression test was not significant (z = 1.26, p = .21).

The apparently larger improvements at follow-up for the tar-
geted outcomes (.28 or .24 omitting the outlier) compared to at
termination (.14) raises the possibility that those studies that re-
ported both termination and follow-up targeted outcomes may
have differed from those that did not. To examine this possibility,
we reran the analysis for the targeted outcomes for the 30 additive
studies that included both termination and follow-up data. Al-
though the average effect size increased slightly at termination
(d = 0.16, p = .003) and decreased slightly at follow-up (d = 0.25,
p < .001), it seems unlikely that this methodological issue fully
accounts for the apparently greater differences found at follow-up
compared to termination.

These results raise the question of whether the greater difference
between the treatment conditions at follow-up for targeted out-
comes was because of increased improvement following treatment
in the added treatment condition, or because the treatment gains for
those in the standard treatment condition dissipate with time. To
address this question, we computed standardized mean gain scores
(the mean at follow-up minus the mean at termination divided by
the pooled standard deviation) examining the change from termi-
nation to follow-up for both types of treatment. Two studies that
reported both termination and follow-up data did not provide

CI = confidence interval.
p < .0001.

Note.
“p < .0l

! Funnel plots for the analyses of the non-targeted outcomes and all of
the dismantling studies are available on request.
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Figure 2. Funnel plot including the trim and fill procedure. Black circles represent the actual data, and the
white circles represent imputed missing values. Figure 2a is the targeted outcomes for additive studies at
termination, and Figure 2b is the targeted outcomes for additive studies at follow-up.

means and standard deviations, resulting in 28 studies for these
analyses. On average, the participants in the added treatments
continued to improve from termination to follow-up, d = 0.20
(95% CI1[.08, .31], Z = 3.42, p = .0006). There was little evidence
of continued improvement in the standard treatments, d = 0.06
95% CI [—.07, .18], Z = 091, p = .36). It appears that the
increased difference between those who received an additional
component and those who received the standard treatments at
follow-up is probably due to continued improvement for those
clients who received the additional component and not because
those in the standard treatment got worse.

Consistent with the dose—effect relationship (Howard, Kopta,
Krause, & Orlinsky, 1986), it is possible that the clients in the added

component condition improved more simply because they received a
larger dose of therapy. Eight of the studies administered the added
component using extra sessions, and 26 of the additive studies kept
the amount of therapy contact consistent across both the standard
treatment and the added component condition. At termination, these
two designs yielded almost identical effect sizes, with the added
sessions design yielding an effect of .143, and the equal sessions
design yielding an effect of .145. Only four studies that added sessions
reported outcomes at follow-up and these studies yielded an average
effect of .33 compared to an average effect of .25 in the 28 additive
studies with an equal number of sessions across the conditions. The
difference between these two effect sizes was not significant, Q4(1) =
0.28, p = .60.



publishers.

and is not to be disseminated broadly.

gical Association or one of its allied

This document is copyrighted by the American Psycholo,
This article is intended solely for the personal use of the individual user

730 BELL, MARCUS, AND GOODLAD

Dismantling Studies

Across the 30 dismantling studies, there was no evidence that
full treatments yielded better targeted outcomes at termination,
d = 0.01 (95% CI [—.11, .12], Z = 0.11, p = .91).% There were
also no significant differences between the full treatment and the
dismantled treatment when non-target outcomes were assessed,
d = 0.12 (95% CI [—.04, .28], k = 16, Z = 1.43, p = .15). Both
sets of data were homogeneous (see Table 2). For both analyses,
the funnel plots were symmetrical, the trim and fill tests indicated
that there were no missing studies, and the regression tests were
not significant.

There were no significant differences between the full treatment
and the dismantled treatment at follow-up for either the targeted
(d =0.08,95% CI [—.07, .22], k = 19, Z = 1.05, p = .29) or the
non-targeted (d = 0.15,95% CI[—.05, .36], k= 11,Z=1.46,p =
.14) outcomes. There was little-to-no heterogeneity among either
set of studies (see Table 2). For the targeted outcomes, the trim and
fill procedure indicated that there were two missing studies on the
right side of the funnel graph, and when these studies were
imputed, the average d increased to 0.11 (p = .11). For the
non-targeted outcomes, the trim and fill procedure imputed two
missing studies on the left side of the plot, reducing d to 0.10 (p =
.32). Neither regression test was significant.

Attrition

For both the additive and dismantling studies, we calculated the
percentage of clients in each condition who (a) completed treat-
ment, (b) were retained from treatment termination to follow-up,
and (c) were retained from enrollment to follow-up. As can be seen
in Table 3, there were only minor differences in attrition rates
across the four groups, with studies generally reporting high rates
of client retention.

Supplementary Analyses

To examine whether our search strategy could explain the
difference between the current results and those reported by Ahn
and Wampold (2001), we conducted a series of analyses using
various subsets of the studies that were meta-analyzed (see Table
4). To be consistent with Ahn and Wampold, we combined the
results from the additive studies with the results from the disman-
tling studies and also combined the targeted and non-targeted
outcome measures. Like Ahn and Wampold, we did not find a
significant difference between the full treatments and the partial

Table 3
Attrition Across the Study Designs and Treatments

Treatment Completion Enrollment
completion to follow-up to follow-up
Design k % k % k %
Additive 33 29 28
Standard treatment 87.3 92.1 79.5
With added component 88.0 89.6 77.8
Dismantling 28 20 20
Standard treatment 89.0 87.5 76.9
Dismantled treatment 90.2 86.3 76.1

treatments for the 21 studies they originally meta-analyzed, and
there was no significant effect at follow-up. When we added the
studies that were published between 2000 and 2010 in the four
journals that were reviewed by Ahn and Wampold, there was a
small but significant d (0.09) at termination and at follow-up (d =
0.12). Adding five more studies from these same journals that were
published in the decade before the period reviewed by Ahn and
Wampold yielded almost identical results, and adding all of the
studies had little impact on the average effect sizes.

Discussion

The current meta-analysis partially replicated and extended the
findings from Ahn and Wampold’s (2001) pioneering meta-
analysis of component studies. Ahn and Wampold failed to find
evidence that full treatment packages outperformed partial treat-
ment conditions at the completion of therapy. However, they
combined additive and dismantling design studies and did not
examine outcomes at follow-up. In the current meta-analysis, we
separated the additive and dismantling studies. For the dismantling
studies, there was little evidence that removing a therapy compo-
nent had an adverse effect on the treatment outcomes, and this
finding is consistent with Ahn and Wampold’s conclusions. In
contrast, among the additive studies, there was a small but signif-
icant average effect favoring treatments that included an added
component at termination, and a somewhat larger effect at follow-
up. These effects were only significant for targeted outcomes (or
for the combination of targeted and non-targeted outcomes) and
not when only non-targeted outcomes were assessed.

Although meta-analysis allows researchers to detect small ef-
fects, one challenge is how to interpret these modest effect sizes.
Following Cohen’s (1988) guidelines, the significant effect sizes
of 0.14 and 0.28 (or 0.24) for additive studies at termination and
follow-up would be considered small. Higgins and colleagues
(Higgins, Thompson, & Spiegelhalter, 2009; Riley et al., 2011)
have recently recommended that the 95% prediction interval, in
this case the predicted range of a future additive study, can help
with the interpretation of the results of a random effects meta-
analysis. The 95% prediction interval for targeted outcomes at
termination was —.06 to .34, and at follow-up it was —.05 to 617
so that in most future additive studies patients who receive the
added component are likely to improve more than those who
receive the standard treatment. However, under some circum-
stances those who receive the added component may not show
greater improvement and may even do slightly worse, even at
follow-up. In contrast, the 95% prediction interval for the targeted
outcomes for the dismantling studies was .00 to .01 at termination
and .03 to .12 at follow-up, indicating that future dismantling
studies are likely to find few to no differences between the full
treatment and the dismantled condition.

Although an average effect size of 0.24 to 0.28 at follow-up is
not large, it may not be trivial. Applying Rosenthal and Rubin’s

2 This small effect was not simply due to the inclusion of EMDR
dismantling studies in the meta-analysis. The 10 EMDR dismantling stud-
ies had an average d of —0.02 (p = .88), and the other 20 dismantling
studies had an average d of 0.01 (p = .83).

3 However, because of the reduced heterogeneity, the 95% prediction
interval at follow-up when the outlier was omitted was .12-.36.
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Table 4
Results From Different Subsets of Studies
Termination Follow-up
Source k d 0 (df s k d 0 (df) r

1. Original Ahn and Wampold (2001) studies 21 —.08 14.21 (20) 0 18 .05 5.78 (17) 0
2. Studies from 1 plus the studies published

in the journals Ahn and Wampold

reviewed between 2000 and 2010 45 09" 33.64 (44) 0 38 127 21.66 (37) 0
3. Studies from 1, 2, plus the studies published

in the journals Ahn and Wampold reviewed

between 1980 and 1989 50 10" 44.49 (49) 0 44 147 34.31 (43) 0
4. All studies 64 107 55.56 (63) 0 51 A7 45.87 (50) 0
“p<.05 Tp<.0l. "p=.0001.

(1982) binomial effect size display to an estimated effect of 0.24
(r = .12), indicates that there will be a 56% success rate at
follow-up for those receiving the added component compared to a
44% success rate for those who receive the standard treatment
(where success is defined as the median outcome score on the
targeted measures at follow-up). Adding an additional component
to an active treatment is likely to lead to a slightly improved
outcome over time at least with respect to the targeted problem. If
this component does not lead to increased attrition or significantly
increased costs, it may be worth the effort. This finding does not
call into question the importance of general factors in psychother-
apy but does suggest that specific added components can make
modest contributions to long-term outcomes.

In addition to separating the additive from the dismantling
studies, we also ran separate analyses for the targeted and non-
targeted outcomes. For the additive studies, the average effect
sizes for the targeted and non-targeted outcomes were similar at
termination, but at follow-up the average effect size for the tar-
geted outcomes was twice as large as for the non-targeted out-
comes (0.28 vs. 0.14). Advocates of specific factors in psycho-
therapy may interpret these results as supporting Crits-Christoph’s
(1997) point that including non-targeted outcomes in psychother-
apy outcome meta-analyses is likely to dilute the apparent effec-
tiveness of the specific treatment factor. Alternatively, those who
are skeptical of the value of specific factors can argue that adding
a component to therapy will at best only have a limited impact on
the overall treatment outcome. How one interprets these results
may be largely driven by one’s assumptions about the aims and
mechanisms of psychotherapy. If the aim of therapy is to reduce
targeted symptoms, then adding these components can improve the
treatment’s long-term efficacy; however, if the aim is to improve
the patient’s quality of life, then these specific components may
have more limited value.

Allegiance effects (e.g., Luborsky et al., 1999) may, at least
partly, account for the differences between the additive and dis-
mantling studies. Allegiance effects may not necessarily reflect
researcher bias, but instead may reflect the researchers’ empiri-
cally informed hypotheses (Leykin & DeRubeis, 2009; but see
Munder, Gerger, Trelle, & Barth, 2011, for a meta-analysis sug-
gesting that the allegiance effect is due to allegiance bias). Re-
searchers rarely add additional components to established treat-
ments unless they believe that there is a reasonable possibility that
these new components will improve the efficacy of the treatment.

Conversely, a frequent rationale for conducting dismantling stud-
ies is to identify treatment components that may be superfluous,
whether they are eye movements in EMDR (e.g., Taylor, Thor-
darson, Fedoroff, Maxfield, & Lovell, 2003) or breathing retrain-
ing in CBT for panic disorder (Schmidt et al., 2000).

Instead of concluding, as Ahn and Wampold (2001) did, that
component studies provide evidence that nonspecific factors are
mainly responsible for therapeutic change, our findings suggest a
more nuanced conclusion. First, even null results from component
studies do not directly speak to the role of specific factors. To take
an example from medicine, if a study found that chemotherapy
plus radiation were no more effective than chemotherapy or radi-
ation alone for treating certain cancers, these results would not
indicate that non-specific factors were responsible for the effec-
tiveness of cancer treatment. Second, despite some of the limita-
tions inherent in drawing causal attributions from follow-up data
(discussed below), it does appear that clients who received an
added component in therapy continued to improve on the targeted
outcomes somewhat more after therapy than those who received
the standard treatment. Although, the data from the present meta-
analysis cannot directly address the issue of mechanisms of
change, our findings suggest various possibilities that may be
examined in future research. It may be that treatment outcomes
were relatively similar at the termination of therapy regardless of
whether a component had been added, either because nonspecific
factors were most influential at the time of termination or because
whatever specific ingredients were provided in the standard con-
dition were sufficient for initial change. Additional ingredients
might have had a “sleeper effect” at follow-up because they may
(a) provide clients with specific tools that increase their chances of
improving once therapy is over (a possibility that is indirectly
supported by the apparently larger effects for the targeted mea-
sures than for the more general measures), (b) give clients a
broader range of options for dealing with their problems and thus
increase their sense of agency (e.g., Bohart & Tallman, 1999), or
(c) lead clients to report greater change to justify the greater effort
that may have accompanied the treatment with the added compo-
nent (i.e., through dissonance reduction). However, because most
additive studies kept the amount of therapy constant across the
conditions (i.e., clients who did not receive the added component
still received the same number of sessions), and there were few
differences between additive studies that kept the number of ses-
sions constant and those that added sessions, these effects were
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probably not simply due to clients receiving more treatment in the
added component condition. Regardless of the mechanism, these
findings underscore the importance of collecting and reporting
follow-up outcomes when conducting psychotherapy component
studies.

Even with a larger sample of studies drawn from a wider range
of journals over a greater time span, the current study replicated
Ahn and Wampold’s (2001) finding that there was little heteroge-
neity across component studies. Despite the variety of treatments
examined, problems treated, or even the presumed motivations of
the researchers, the findings from most component studies appear
to be relatively homogeneous, regardless of whether the additive
and dismantling studies were analyzed separately (see Table 2) or
together (see Table 4).

When More Is Less

Although the average effect sizes for the additive studies fa-
vored the treatment with the added component over the standard
treatment when targeted outcomes were assessed, a review of
Table 1 shows that there were a number of studies in which the
standard treatment yielded better targeted outcomes at termination
or at follow-up. There were 7 additive studies in which the effect
size at termination was less than —0.20 at termination. In three of
those instances, the effect reversed at follow-up creating the type
of scenario that Westen and Morrison (2001) warned of, in which
an apparently initially useless or even harmful intervention may
have longer-term benefits. For example, Thackwray, Smith, Bod-
fish, and Meyers (1993) found that behavior therapy appeared to
be slightly more effective for treating bulimia than CBT at termi-
nation, but at 6-month follow-up, almost twice as many clients in
the CBT group were fully recovered (69%) than in the behavior
therapy group (38%).

Most of the additive studies that yielded negative effect sizes
(i.e., the standard treatment was superior to the treatment with the
added component) did not find a significant difference between the
two conditions (some of these null findings may have been due to
a lack of statistical power). However, among the dismantling
studies, there were some studies where the researchers found the
partial treatment to be superior to the full treatment (on at least
some outcome measures), raising the possibility that some com-
ponents are not simply unnecessary, but may be iatrogenic. For
example, Taylor et al. (2003) found that exposure therapy was
superior to EMDR for reducing avoidance and re-experiencing in
PTSD. Similarly, although Schmidt et al. (2000) generally found
equivalence between CBT with and without breathing retraining
for treating panic disorder, there were some indications that the
CBT group that did not get breathing retraining had greater im-
provement on a number of important outcomes, including panic
frequency and avoidance. However, it should be noted that in both
studies the full treatment (EMDR, CBT with breathing retraining)
was superior to the control condition (relaxation and waitlist
control, respectively), so perhaps labeling these unnecessary com-
ponents as iatrogenic may be excessive. Regardless, dismantling
designs can be useful for identifying potentially problematic treat-
ment components, but even when there is a sound theoretical basis
for questioning the value of component (eye movements, breathing
retraining), statistical power issues may still limit the interpretabil-
ity of these research findings.

Limitations and the Future of Psychotherapy
Component Research

The primary limitation of this meta-analysis is that unlike sys-
tematic reviews, it is unlikely that our review identified every
published psychotherapy component study from the past 30 years.
Many psychotherapy studies do not use their designs as index
terms, so it is likely that we missed studies. An objection might
also be raised that the current meta-analysis mixed apples with
oranges. We included treatments for problems as diverse as tension
headaches, PTSD, rheumatoid arthritis, and marital discord, and
the clients in these studies ranged across the lifespan. Yet, despite
the methodological and conceptual heterogeneity of these studies,
statistically their results were strikingly homogeneous.

Considering that the strongest findings in the current meta-
analysis involved the follow-up data for the additive studies, it is
important to acknowledge that the interpretation of follow-up data
poses challenges that are not found with termination data. Most of
the studies in the meta-analysis had some additional attrition at the
follow-up assessment, and it is possible that the participants who
benefited the least from therapy were less likely to respond to a
request for follow-up data. However, attrition from termination to
follow-up was only about 10% of the samples in the additive
studies (see Table 3), and the rate of attrition was almost identical
in the standard treatment and added component conditions, per-
haps mitigating this concern. A second concern is that clients may
seek additional treatment during the follow-up interval, and ran-
dom life events may contribute to the clients’ subsequent improve-
ment or relapse. However, these post-treatment events would be
likely to attenuate any differences between the standard and added
treatment conditions, suggesting that the follow-up effect we found
may be a conservative value. Regardless, because of intervening
events and the potential for loss of randomization, it is more
difficult to make causal attributions for follow-up data than for
termination data.

Our findings may also have implications for the development of
new treatments. It is not uncommon for treatment developers to
add a variety of components to their initial treatment manuals as a
way to maximize outcomes in pilot work. Unfortunately, such
multi-component interventions may ultimately include unneces-
sary components that make them difficult to disseminate and
compromise their effectiveness in non-academic treatment set-
tings. Considering our findings that additive designs were more
likely to yield group differences than dismantling designs, it might
be preferable to build interventions by starting with the compo-
nents that are most likely to be efficacious and then testing addi-
tional components using an additive design. Yet, either approach
may lead to challenges with respect to statistical power.

Thus, although we agree in principle with Borkovec and Cas-
tonguay (1998) that component studies provide elegant designs for
identifying the active ingredients in psychotherapy, the findings
from the current meta-analysis raise questions about the practical
value of any individual component study and underscore the
challenges facing researchers who choose to undertake such stud-
ies. Although by starting with effective treatments and testing
which added components incrementally improve outcomes, addi-
tive studies may be an ideal method for advancing the develop-
ment of psychotherapies, even non-trivial improvements will be
difficult to demonstrate. If the current effect sizes for targeted
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problems for additive studies of 0.14 at termination and 0.28 at
follow-up are accurate estimates, then an additive study examining
treatment effects at termination would require 802 clients in each
condition to achieve 0.80 power, and one examining follow-up
outcomes would require 201 clients in each condition. In contrast,
consider that a reformulated antidepressant that yielded an effect
size of 0.28 greater than original medication would probably be
considered a breakthrough and would be the subject a large scale
clinical trials. However such large sample psychotherapy studies
are virtually impossible to execute. For example, although behav-
ioral treatments for obsessive compulsive disorder (OCD) are at
least as effective as medication, a meta-analysis of psychotherapy
and pharmacotherapy for OCD found 15 psychotherapy trials with
a total N of 705 and 32 pharmacotherapy trials with a total N of
3,588 (Eddy, Dutra, Bradley, & Westen, 2004). Not only were
there more than twice as many pharmacotherapy trials, but they
averaged more than twice the number of participants in each trial.
Pharmacotherapy studies are often easier to conduct, and there is
greater funding available for them than for psychotherapy studies,
raising questions about how researchers will be able to refine
psychological treatments. Realistically, it seems unlikely that most
additive psychotherapy studies will have the resources required to
have sufficient statistical power. Perhaps practice research net-
works (Borkovec, Echemendia, Ragusea, & Ruiz, 2001) may one
day provide an infrastructure for conducting larger scale additive
design studies, but for now most additive studies are likely to
continue to run the risk of Type II error. Furthermore, future
dismantling studies are virtually guaranteed to find small or no
differences between the standard treatment and the dismantled
condition.
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