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Abstract

The advantages of transdiagnostic protocols for emotional disorders (ED) (anxiety and
depression) include the ability to treat multiple psychological disorders using the same treat-
ment protocol, and the capacity to better address comorbidity. Comorbidity in ED has been
associated with higher rates of severity, functional impairment, and chronicity. However, no
attempts have been made in the literature to systematically review whether these studies
include assessments to evaluate the treatment response in comorbid diagnoses, in addition
to the principal diagnosis. Moreover, transdiagnostic treatments have been developed for a
range of ED, but to date no study has analyzed the real distribution of diagnoses in these stud-
ies. The current study aimed to analyze: a) whether treatment response in comorbidity is eval-
uated in transdiagnostic treatments for ED; b) what diagnoses are targeted in transdiagnostic
treatments for ED; and c) the real distribution of the diagnoses at baseline in these studies. A
systematic search of the literature was conducted in PsycINFO, PubMed, EMBASE, and the
Cochrane Library. Fifty-two randomized controlled trials were identified, with a total of 7007
adult participants. The results showed that, although most of the studies reported data on
comorbidity at baseline, only 40% of them examined the effects of the intervention on the
comorbid disorders. The most commonly targeted diagnoses in transdiagnostic protocols
were panic/agoraphobia, generalized anxiety, social anxiety, and depression. Other disor-
ders, such as obsessive-compulsive disorder, posttraumatic stress disorder, and anxiety/
depression not otherwise specified, were marginally included in these studies. Regarding the
distribution of diagnoses at baseline, generalized anxiety, panic/agoraphobia, social anxiety,
and depression were the most frequently observed, whereas depression not otherwise speci-
fied was the least represented. The results highlight the importance of assessing comorbidity
in addition to the principal diagnoses in transdiagnostic treatments, in order to draw conclu-
sions about the true potential of these interventions to improve comorbid symptoms. Implica-
tions of the current study and directions for future research are discussed.
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Introduction

Emotional disorders (ED) (depression and anxiety disorders) are common mental health con-
ditions and one of the main causes of suffering and impairment worldwide [1,2]. In the past
few decades, a large number of disorder-specific cognitive-behavioral treatments (CBT) have
been developed for ED and tested in clinical trials, with evidence found for their efficacy and
effectiveness [3-7]. However, although disorder-specific treatment protocols have been shown
to work effectively, there are still some barriers related to these protocols. One of them stems
from the high comorbidity rates observed in ED, ranging between 40 and 80% for these disor-
ders [8, 9].

Comorbidity in ED has been associated with greater severity and impairment [8], worse
quality of life [10], and higher chronicity rates [11]. The literature has proposed different ways
to manage comorbidity, such as combinations of treatments or the sequential application of
treatments [12]. Another strategy involves applying a protocol to target one of the disorders
and expecting an impact on the comorbid disorders. Nevertheless, the effective use of these
strategies is not well supported by the existing empirical evidence (for a review of the evidence,
see McManus et al., 2010) [12]. A more recent development to deal with comorbidity is the
application of treatments based on a transdiagnostic perspective. Although the term transdiag-
nostic has been employed to refer to different treatment approaches [13], the common denom-
inator of these treatments is that one protocol is applied to address various psychological
disorders [14].

Research on transdiagnostic treatments for ED has increased in recent years [15-17], with a
noteworthy rise in the number of trials assessing the efficacy and effectiveness of transdiagnos-
tic treatments in the past 15 years [18-27]. Several advantages have been attributed to trans-
diagnostic treatments. The first and most important is the ability to address multiple ED using
the same treatment protocol. Thus, these disorders can be treated in a more cost-effective way
because clinicians only have to be trained in one protocol that addresses various psychological
disorders [13, 15]. Second, training clinicians in one treatment approach, rather than in a dif-
ferent protocol for each ED, may facilitate the dissemination of evidence-based treatments for
these specific problems [15]. This approach could be of particular interest in ecological settings
such as public services, where clinicians have to treat patients with diagnostically heteroge-
neous presentations, which makes the adequate selection of protocols and techniques difficult
[13]. Third, another important advantage is that comorbid mental disorders can be more ade-
quately targeted because these protocols usually focus on what these disorders have in com-
mon, rather than on disorder-specific symptom variations [17, 22, 26, 28]. For instance,
extensive research shows the key role played by neuroticism in the onset and maintenance of
both anxiety and depressive disorders, indicating its relevance in research and clinical practice
[15-17, 29, 30]. In this regard, the “shared mechanisms approach”, described by Sauer-Zavala
etal. [13], is based on the assumption that there are core mechanisms underlying both anxiety
and depressive disorders, and that, consequently, in order for the specific symptoms to
improve (e.g. symptoms of panic, symptoms of social anxiety, and so on), treatment should
focus on addressing these common processes. Based on this approach, some authors have
argued that a transdiagnostic treatment may be appropriate for a wide range of disorders,
including all the anxiety and unipolar mood disorders, and even somatoform and dissociative
disorders [15, 22], while facilitating the treatment of patients with comorbidity [12]. There are,
nevertheless, other transdiagnostic approaches to the treatment of ED (including the treatment
of comorbid presentations), such as individually-tailored CBT [20] or “third wave” therapies
(e.g- mindfulness and acceptance and commitment therapy) [31-33]. Finally, transdiagnostic
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treatments also have the potential to address “not otherwise specified” (NOS) diagnoses for
which there are no evidence-based treatments in the literature (e.g. anxiety NOS) [13].

There is a growing body of literature on the efficacy and effectiveness of transdiagnostic
treatments for ED. To date, various meta-analyses have shown the efficacy of these treatments
in adults with ED, compared to control conditions, on measures of overall anxiety [34-38] and
disorder-specific anxiety [38], as well as depression [35-38] and quality of life [36-38]. More-
over, a meta-analysis of the efficacy of these protocols, compared to disorder-specific CBT,
found no significant differences in the efficacy of these two treatment approaches on anxiety
outcomes [39]. Nevertheless, no prior study has examined how comorbidity is reported and
assessed in trials analyzing transdiagnostic protocols, despite the importance of comorbidity in
aspects such as the clinical severity, the clinical course, and the rate of relapse in patients with
comorbid anxiety and depressive disorders [8, 10, 11]. Some studies on transdiagnostic treat-
ments for ED have assessed treatment effects on comorbid symptoms, as well as the symptoms
primarily targeted in the study. For instance, some studies include self-reported measures to
assess a range of comorbid disorder-specific symptoms [21, 40, 41], and others assess the
impact of the intervention in terms of the number of comorbid disorders, in addition to the
number of principal diagnoses [22]. However, this aspect has not yet been systematically ana-
lyzed in the literature on transdiagnostic treatments for ED.

Regarding the types of diagnoses targeted by transdiagnostic treatments, the transdiagnostic
treatments published to date may range from those targeting only two disorders [42-44] to
those addressing a larger number of ED [45-47]. Moreover, transdiagnostic treatments may
focus on anxiety disorders alone [48-50], or anxiety disorders along with depressive disorders
[51-53]. There is, therefore, great disparity in the types and frequencies of anxiety and depres-
sive disorders targeted in transdiagnostic treatments. However, to our knowledge, the real dis-
tribution of specific diagnoses in these interventions, i.e. the classes of disorders and the most
frequent and infrequent disorders targeted in transdiagnostic treatments for ED, has not yet
been analyzed.

Taking all this into consideration, a systematic review was conducted to answer the follow-
ing research questions: a) Are comorbid disorders evaluated in transdiagnostic treatments for
emotional disorders? b) What diagnoses are targeted in transdiagnostic treatments for emo-
tional disorders? and c¢) What is the real distribution of the diagnoses at baseline in transdiag-
nostic treatments for emotional disorders?

Methods
Search strategy, data extraction, and coding

A systematic search of the peer-reviewed literature was conducted through the following data-
bases: PsycINFO, PubMed, EMBASE and the Cochrane Register of Controlled Trials. The fol-
lowing terms were combined to conduct the search: “transdiagnostic”, “unified”, “mixed
anxiety and depression”, “mixed depression and anxiety”, “heterogeneous” “depression”, “anx-
iety”. The deadline for inclusion of studies was February 6" (2018) (with no limits applied for
year of publication). The systematic review protocol was registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO, CRD42018088138). Studies were

included based on the following eligibility criteria:

a. The study was a randomized controlled trial (RCT) that was compared to one of the follow-
ing conditions: a waiting list control condition, placebo, attention control condition, active
control condition (i.e. other treatment), and care as usual/treatment as usual control
condition.
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b. The study was written in English.
c. Participants were adults (18 years old and older).

d. Participants had at least a principal diagnosis of an anxiety disorder or a score above a cut-
off point on an anxiety self-report scale, and/or a principal diagnosis of a depressive disor-
der or a score above a cutoff point on a depression self-report scale.

e. The study evaluated a transdiagnostic treatment for anxiety disorders and/or depression
(i.e. unipolar mood disorders, anxiety disorders, posttraumatic stress disorder, and obses-
sive-compulsive disorder). To be included in the systematic review, the intervention had to
target at least two different anxiety disorders or an anxiety disorder in addition to a depres-
sive disorder.

Two assessors (AG-R and AD-G) conducted the review and selection of studies independently.
The final selection of the included studies was supervised by a third expert evaluator (CB).

The following variables were included: a) study (authors and year of publication); b) coun-
try; ¢) aims of the study; d) hypotheses (when available); e) setting (e.g. community, primary
care) and delivery format (e.g. Internet, face-to-face, individual, group); f) inclusion criteria
regarding the types of diagnoses or symptoms targeted (“or” when the participants had to have
at least one of the disorders, and “+” when the participants had to have both disorders); g)
groups (sample size); percentage of females; and i) the distribution of each type of diagnosis at
baseline. In order to evaluate the data on comorbidity, three dichotomous variables (yes/no)
were created and added to the table: a) whether a principal diagnostic or symptom complaint
was reported (e.g. main complaint of generalized anxiety symptoms); b) whether comorbid
disorders and/or symptoms were reported. To belong to this category, the study had to report
at least the proportion of patients presenting comorbid disorders or symptoms (e.g. the num-
ber of patients with one comorbid disorder, two comorbid disorders, and so on); and ¢)
whether treatment response on comorbid disorders/symptoms was evaluated, i.e. a diagnosis
made using a diagnostic interview or the severity of the disorder or symptoms through scales.
All the aforementioned variables were extracted and coded independently by AG-R and
AD-G, and disagreements were solved by discussion with a third author (CB).

Definition of emotional disorders included in the study

ED were considered for this study following the criteria of the Diagnostic and Statistical Man-
ual of mental disorders, 4™ edition (DSM-IV-TR) [54] and the definitions of these disorders
adopted by previous authors [15], namely, unipolar mood disorders and anxiety disorders.
Unipolar mood disorders included major depressive disorder (MDD), dysthymic disorder
(D), and depression not otherwise specified (Depression NOS), whereas anxiety disorders
included generalized anxiety disorder (GAD), panic disorder with or without agoraphobia
(PD/AG), social anxiety disorder (SAD), posttraumatic stress disorder (PTSD), obsessive-
compulsive disorder (OCD), specific phobia (SP), and anxiety disorder not otherwise specified
(Anxiety NOS). Although the classification of some of these disorders has changed with the
publication of the DSM-5 [55] (i.e. PTSD and OCD are no longer considered anxiety disor-
ders), the DSM-IV-TR was followed because most of the studies analyzed had recruited partic-
ipants based on this diagnostic manual.

Quality assessment

The quality of the included studies was assessed using four items from the Cochrane Collabo-
ration Risk of bias tool [56], which estimates potential bias in randomized controlled trials,

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 4/31


https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

including the following domains: random sequence generation, allocation concealment, blind-
ing of outcome assessment (if applicable), and handling of incomplete outcome data. Each
item on the tool was rated as low, high, or, in the case of insufficient information, unclear risk.
This process was conducted by two independent researchers (AG-R and AD-G). Disagree-
ments were resolved through discussion and, when necessary, by asking a senior researcher
(CB).

Results
Selection and inclusion of studies

The study selection process is presented in the PRISMA flowchart (Fig 1). A total of 1881 stud-
ies were identified through database searches (Pubmed = 367; PsycINFO = 327; Embase = 510;
Cochrane Library = 677), and 23 additional records were identified through other sources (i.e.
meta-analyses about the efficacy of transdiagnostic treatments for anxiety and depression).
After removing duplicates, 1103 records were screened based on title and abstract. Of them,
128 full-articles were assessed for eligibility, of which 52 were selected for final inclusion in the
systematic review.

Characteristics of included studies

Relevant characteristics of the included studies are shown in Table 1. All the studies
were randomized controlled trials with a total of 7007 participants. Most of the studies
were conducted in the United States (n = 19, 37%), Australia (n = 12, 23%), Sweden
(n=6,12%), and the United Kingdom (n =5, 10%). The most common setting was the
community (37 studies, 71%), followed by primary care (6 studies, 12%), specialized
care (4 studies, 8%), community/primary care (3 studies, 6%) [57-59], and university
students (2 studies, 4%) [60, 61]. Regarding the delivery format (i.e. face-to-face vs. web-
based/computerized; individual vs. group), 24 treatments were delivered face-to-face
(46%), 23 were Internet-based (44%), 4 were computerized (8%) [25, 62-64], and 1 was
delivered by telephone (2%) [58]. Of the 52 studies, 38 were delivered in an individual
format (73%), whereas 13 were delivered in a group format (25%), and one combined
individual and group formats (2%) [65]. Regarding the control conditions, 21 studies
used an active control condition (of which 8 were disorder-specific treatments), 19 stud-
ies used a waiting list control, 8 employed a care as usual/treatment as usual condition, 4
used an attention control condition [20, 64, 66, 67], and 1 employed a placebo control
condition [50]. Finally, only 1 cost-effectiveness study was identified [67].

Quality of the included studies

The risk of bias assessment of the included trials is represented in Fig 2. In all, 38 of the
52 studies (73%) used an adequate random sequence generation method, whereas 14
studies did not report information about the randomization method. Allocation conceal-
ment was reached in 26 of the assessed trials (50%), but it was not clearly reported in the
other half (50%). With regard to blinding the outcome assessment, 23 trials (44%)
reported using blinded raters, whereas 12 (23%) used only self-report measures. Almost
all of the studies (92%) used an appropriate method for handling incomplete outcome
data (i.e. intention-to-treat analyses). Sixteen studies (31%) met all the quality criteria,
30 studies (58%) met two or three criteria, and the six remaining trials met none or only
one quality criterion.
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Fig 1. PRISMA flowchart.
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Are comorbid disorders evaluated in transdiagnostic treatments for
emotional disorders?

We were also interested in the number of studies that reported and assessed comorbidity in
their samples. Of the 52 studies analyzed, 39 (75%) reported the presence of comorbid disor-
ders (i.e. whether the sample presented comorbidity at baseline), and 13 (25%) did not. How-
ever, of the total number of studies, only 21 (40%) assessed the effects of the intervention on
comorbid disorders (i.e. through scales or diagnostic interviews).
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Fig 2. Risk of bias assessment. Note. SR = Self-report.
https://doi.org/10.1371/journal.pone.0207396.9002

What diagnoses are targeted in transdiagnostic treatments for emotional
disorders?

Fig 3 presents the number of studies that target each of the different diagnoses. In this figure,
both specific diagnoses and broad diagnosis categories (i.e. anxiety, depression, and mixed
anxiety-depression) are shown because we identified studies that targeted either specific diag-
noses or broader categories of anxiety and depression.

Of the 52 studies included in the review, the most commonly targeted diagnoses were PD/
AG, (26 studies; 50%), GAD (24 studies; 46%), and SAD (22 studies; 42%). In addition, SP was
targeted in 6 studies (12%) [31, 32, 62, 69, 76, 77], Anxiety NOS in 6 studies (12%) [20, 44, 46,
57,58, 68], PTSD in 4 studies (8%) [32, 42, 47, 71], and OCD in 4 studies (8%) [18, 31, 32, 71].
Moreover, we identified 1 study targeting Depression NOS (2%) [46] and 1 study targeting
somatoform disorders (2%) [70]. Finally, 22 studies targeted symptoms or diagnoses of depres-
sive disorders (i.e. MDD or DD) (42%), 19 studies targeted symptoms or diagnoses of anxiety

5
.||IIIIIll-._L

PD/AG GAD Anx PTSD OCD Manx- Stress Dep SD
NOS dep NOS
Fig 3. Number of studies that target the different diagnoses. Note. PD/AG: Panic disorder/agoraphobia; GAD: Generalized anxiety disorder; SAD: Social anxiety

disorder; Dep: Depression; Anx: Anxiety; SP: Specific phobia; Anx NOS: Anxiety not otherwise specified; PTSD: Posttraumatic stress disorder; OCD: Obsessive-
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disorders (any type) (36.5%), 15 targeted depression symptoms or diagnoses (any type) (29%),
3 targeted mixed anxiety and depression (6%) [25, 52, 63], and 2 targeted stress (4%) [60, 70].

What is the real distribution of diagnoses at baseline in transdiagnostic
treatments for emotional disorders?

In order to obtain the distribution of each of the different diagnoses, we classified the studies
into those that reported a principal diagnosis (subsample 1) and those that did not (subsample
2). Of the 52 studies included in the review, 36 established a principal diagnosis, and 4125
patients with a principal diagnosis were identified in this subsample. The proportion of these
patients for each of the different principal diagnoses can be seen in Fig 4. The most common
diagnoses were GAD (n = 998; 24.1%), PD/AG (n = 935; 22.6%), SAD (n = 826; 20.0%), Dep
(i.e. MDD or DD) (n = 789; 19.1%), and mixed anxiety and depression (n = 222; 5.4%). Other
much less frequent diagnoses were OCD (n = 95, 2.3.%), SP (n = 86; 2.1%), Anxiety NOS
(n=61;1.5%), and PTSD (n = 47; 1.1%).

The proportion of different diagnoses in the studies that did not include information about
a principal diagnosis (subsample 2) is shown in Fig 5. In this subsample, a total of 4926 diagno-
ses were identified (pertaining to 2882 patients), and the most common diagnoses were Dep
(n=1220; 24.8%), PD/AG (n = 1135; 23%), GAD (n = 1119; 22.7%), SAD (n = 855; 17.4%),
and PTSD (n = 323; 6.6%). Other disorders in these studies included SP (n = 74; 1.5%), OCD
(n =28;0.6%), and Anxiety NOS (n = 18; 0.4%).

Discussion

The aim of this systematic review was to analyze the following aspects about transdiagnostic
treatments for ED: first, whether treatment response in the comorbid disorders is evaluated in
transdiagnostic treatments for ED; second, what disorders are targeted in these studies; and
third, what the real distribution of these disorders is at baseline in these studies.
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number of diagnoses

The first objective was to analyze how comorbidity is reported and whether the treatment
change produced in comorbid disorders is assessed in transdiagnostic trials for ED. The results
showed that the number of studies reporting comorbidity was quite high, with 39 out of 52
reporting the presence of comorbid disorders in their samples at baseline. However, the num-
ber of studies assessing comorbidity was much lower, with only 21 (40.4%) studies assessing
the comorbid conditions as well as the symptoms of the principal diagnosis, using either diag-
nostic interviews [18, 22] or self-report questionnaires [21, 40, 41]. From a transdiagnostic
perspective that addresses the common maintenance vulnerabilities across disorders (e.g. neu-
roticism), it makes more sense to explore the extent to which these treatments are effective in
improving both principal and comorbid disorders. In order to gain insight into how transdiag-
nostic treatments work in patients with comorbidity, we believe this strategy should be fol-
lowed in future research on transdiagnostic treatments for ED. Furthermore, future meta-
analyses of transdiagnostic treatments for ED would benefit from this strategy because they
could analyze the impact of these treatments on comorbidities, in addition to their effects on
broader measures of anxiety and depression. To date, some studies have included measures to
assess treatment response in comorbidity in addition to the principal diagnosis [e.g. 21-23].
However, as the results of this systematic review show, this is not the typical approach in RCT's
on transdiagnostic treatments (i.e. only 40.4% of the trials analyzed in this review assessed the
impact of the intervention on comorbidity). As an example of this emphasis on comorbid
diagnoses, a recent study tested the efficacy of a transdiagnostic treatment (the UP), compared
to disorder-specific CBT with a specific focus on comorbid conditions, finding no differences
in efficacy between the two treatment approaches [82]. These authors have also acknowledged
the low number of treatments that, in general, evaluate treatment effects on comorbid disor-
ders [82], whereas other authors have highlighted that transdiagnostic treatments should
improve not only overall anxiety and depression, but also the disorder-specific comorbid psy-
chopathology [38]. In this vein, most of the meta-analyses published to date have only analyzed
the effects of transdiagnostic treatments using measures of overall anxiety and depression,
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except one recent meta-analysis that also explored the impact of these interventions on comor-
bidities [38]. To do so, the authors compared the effects of transdiagnostic treatments for ED
to control conditions on disorder-specific measures of generalized anxiety, panic, and social
anxiety. However, only 5 studies were included in this meta-analysis, which suggests the over-
all lack of attention paid to the evalution of comorbidity in transdiagnostic treatments.

It is important to note that some of the studies included in this review follow a treatment
perspective that does not fall into the “shared mechanisms approach” described by Sauer-
Zavala et al. [13]. Some of these approaches include tailoring the treatment to the specific dis-
orders and comorbidities of each individual [19, 20, 73], changing the relationship of the
patient with her or his own subjective experience (regardless of the specific disorder involved)
through the delivery of “third wave” therapies (e.g. mindfulness, acceptance, and commitment
therapy) [31, 32, 43, 51], or helping the patients to resolve their inner psychic conflicts using
psychodynamic therapy [46, 69]. Regarding the usefulness of these transdiagnostic treatments
for comorbid presentations, whereas tailored treatments aim to tailor the treatment according
to the specific symptoms of the patient, third wave and psychodynamic therapies are consid-
ered transdiagnostic because they are usually applied indistinctly to treat different types of dis-
orders. In sum, all of these approaches represent different strategies used to target
comorbidity.

Regarding the second objective, (i.e. what diagnoses are targeted in transdiagnostic treat-
ments for emotional disorders?) PD/AG was targeted in half of the studies, followed by GAD,
SAD, and Dep, which were also targeted in almost half of the studies (46, 42, and 42%, respec-
tively). By contrast, Anxiety NOS and Depression NOS were only targeted in 12 and 2% of the
studies, respectively. Finally, the third question tried to answer what the real distribution of the
diagnoses is at baseline in transdiagnostic treatments for emotional disorders. Regarding this
question, the findings show that, in patients with a principal diagnosis (subsample 1), GAD
was the most frequent diagnosis, followed by PD/AG, SAD, and Dep. Taken together, these
disorders represented 85.8% of subsample 1, with anxiety disorders being the most common
disorders targeted in transdiagnostic treatments for ED. Other ED appeared much less fre-
quently. These disorders included OCD, SP, Anxiety NOS, PTSD, and Depression NOS. In
patients with unreported principal diagnoses (subsample 2), Dep was the most common diag-
nosis, followed by PD/AG, GAD, SAD, and PTSD. These disorders represented 94.5% of the
total number of diagnoses, and anxiety disorders were again the most frequent disorders tar-
geted in the transdiagnostic treatments. By contrast, Anxiety NOS and OCD only represented
1% of this subsample. Overall (both subsamples), the most common disorders targeted in
transdiagnostic trials were GAD, PD/AG, SAD, and Dep. These results are consistent with the
high prevalence rates observed for these disorders [8, 9, 54]. For instance, according to the
DSM-IV-TR [54], lifetime prevalence is 5% for GAD, 10-25% (female) and 5-12% (male) for
major depression, 6% for dysthymic disorder, 1.5-3.5% for PD/AG, 2.5% for OCD, 3-13% for
SAD, and 1-14% for PTSD. However, other ED, such as OCD, PTSD, Anxiety NOS, and SP,
have received much less attention in the research on transdiagnostic treatments for ED, and
they are usually not targeted in these protocols. On the one hand, it is worth noting that there
is a low proportion of patients with OCD as the principal diagnosis included in the transdiag-
nostic interventions, even though this disorder can be appropriately treated from a transdiag-
nostic perspective, based on common maintenance vulnerabilities across ED [15, 17, 22]. In
the case of PTSD, earlier studies with transdiagnostic protocols like the UP [83], which origi-
nally targeted this diagnosis, do not include this category in later studies [18, 22], in spite of
the fact that this disorder might be an appropriate treatment target from a mechanistically
transdiagnostic approach (i.e. a treatment approach that addresses the common underlying
mechanisms across a range of disorders) [18, 84]. On the other hand, transdiagnostic
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treatments have the potential to target diagnoses that do not fit any specific category (e.g. Anx-
iety NOS) [12,15]. Although there are data indicating that there is a high proportion of these
presentations [85, 86], the number of diagnoses with Anxiety NOS analyzed in this study rep-
resented less than 1% of all the patients. In this regard, one somewhat surprising result is that
the overall number of patients with a diagnosis of SP is larger than the number of patients with
Depression or Anxiety NOS, even though one of the advantages of the transdiagnostic per-
spective is the possibility of treating NOS diagnoses, clinical presentations for which there is a
lack of evidence-based treatments.

Regarding the control conditions, both the waitlist control and the active control conditions
were the most frequent among the analyzed studies. Of the studies that used active control
conditions, only 8 were disorder-specific treatments. In order to accumulate evidence about
the efficacy of transdiagnostic treatments, more studies should compare these protocols to dis-
order-specific treatments [21, 23]. Thus, although there is some evidence showing that a trans-
diagnostic approach may benefit depressive symptomatology more than disorder-specific
protocols [36], overall the literature suggests that these two treatment approaches have equiva-
lent effects [18, 39-41]. However, the number of studies comparing these two approaches is
still low, and so more research is warranted to more firmly establish their relative efficacy.
Likewise, research comparing the cost-effectiveness of transdiagnostic treatments and disor-
der-specific protocols is of paramount importance, for a number of reasons. First and fore-
most, by using a transdiagnostic treatment, less training of clinicians is required because a
single protocol is used to address multiple disorders, which is likely to facilitate its implemen-
tation in real-world settings (e.g. primary care and mental health services). Second, these treat-
ments may be more useful for clinicians that have to address comorbid presentations, either
by targeting the underlying common processes, by tailoring the treatment to the symptoms
and needs of each patient [20], or by addressing how the patients relate to their own cognitive,
behavioral, and emotional experiences [31, 32]. Although the aforementioned reasons are true
for most transdiagnostic treatments, there are other reasons specific to the protocols that fall
in the category of the “shared mechanisms approach”. For instance, transdiagnostic treatments
are designed to address the underlying common vulnerabilities across ED that are hypothe-
sized to account for the onset and maintenance of these disorders [15]. Thus, by focusing on
treating these processes rather than disorder-specific variations, larger and more lasting effects
on clinical outcomes would be expected [13]. These results would lead to a lower prevalence of
ED, and therefore to a decreased need for treatments in the short and long term, resulting in
increased cost-effectiveness. For these reasons, more research on the cost-effectiveness of
transdiagnostic treatments is needed, especially in comparison with disorder-specific proto-
cols, as evidenced by the scarcity of studies of this kind found in this review (e.g. the study by
Nordgren et al.) [67]. Given the substantial burden of ED and the lack of resources to tackle
these disorders, especially in public services, research on how to enhance the cost-effectiveness
of psychological interventions should be a research priority. A characteristic example of a
treatment strategy to further increase the efficiency of transdiagnostic protocols entails person-
alizing the treatment to a specific presentation, i.e. by selecting the treatment components that
best fit the specific set of symptoms or “weaknesses” shown by each patient [87], thereby low-
ering the number of sessions required to successfully treat an individual’s symptoms.

Regarding the settings, 71% of the studies were conducted in community samples, whereas
20% were carried out in primary or specialized care, and only 4% with university students.
Thus, community samples continue to be the setting of choice when conducting transdiagnos-
tic trials for ED. Regarding the way these treatments were delivered, approximately half of the
studies were face-to-face, whereas the other half were delivered through Information and
Communication Technologies (web-based and computerized), and only one study was

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 24/31


https://doi.org/10.1371/journal.pone.0207396

o ®
@ ’ PLOS ‘ ONE Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

delivered by telephone. These results are not surprising because research on Internet interven-
tions has increased enormously in recent years, and these interventions have been applied to
different problems using a variety of treatment approaches [88]. As the field of Internet inter-
ventions advances, researchers are more likely to select this delivery format to explore new
interventions. Finally, transdiagnostic treatments were mostly individual, with 68% of the
studies conducted in an individual format and the rest in groups. These results are not surpris-
ing because most transdiagnostic treatments were originally developed to be applied individu-
ally, with some exceptions [89]. However, the potential of transdiagnostic treatments for
improving the dissemination of empirically supported treatments (i.e. only one protocol is
needed to address a range of psychological disorders) may be enhanced by modifying the way
the treatments are delivered [90]. For example, Internet or group formats can be used to reach
a larger number of people in need of psychological help [92, 93], especially in ecological set-
tings where resources are generally scarcer, such as primary care or public mental health units
[91, 93].

Finally, regarding the risk of bias assessment, the overall quality of the trials included was
acceptable, especially regarding the handling of incomplete outcome data, with almost all the
studies using an appropriate approach. However, it is worth noting that a large percentage of
the studies did not properly report specific methodological aspects, such as the sequence ran-
dom generation method and whether it was performed by an independent party, which led us
to rate it as unclear. In order to improve the methodological quality of trials and reduce the dif-
ferent sources of bias, we encourage authors to follow guidelines for conducting and reporting
on clinical trials, such as the CONSORT statement (Consolidated Standards of Reporting Tri-
als) [94, 95] or the SPIRIT guidelines (Standard Protocol Items: Recommendations for Inter-
ventional Trials) [96, 97].

Limitations

This systematic review has several limitations that should be mentioned. First, although a com-
prehensive search was conducted (4 different databases were used), some important studies
might have not been identified. Moreover, studies written in languages other than English
were excluded, which might have affected the representativity of the findings in this study. Sec-
ond, the generalizability of the results is also limited by the fact that most of the studies
included in this review were conducted in Western countries. Third, although aspects of the
methodology were unreported or not clear in some studies, we did not contact the authors of
these studies to obtain information that might have clarified these details. Thus, aspects of the
study methods that were not clear were rated as unclear. However, based on our experience in
conducting prior systematic reviews, we have observed that contacting the authors of these
studies is often very difficult and, therefore, impractical. Fourth, as in any systematic review,
this study is vulnerable to publication bias, and so some relevant unpublished studies might
have been missed.

Conclusions

In conclusion, this systematic review found that, although most of the studies reported the
presence of comorbid disorders in their samples at baseline, less than half of them evaluated
the effects of the intervention on the comorbid disorders. Patients with comorbid disorders
normally exhibit greater rates of severity, disability, and chronicity. One main reason for using
a transdiagnostic approach to the treatment of ED is better management of comorbidity.
Therefore, efforts should be made to assess the impact of the intervention on the comorbid dis-
orders, in addition to the principal diagnoses targeted in these studies. On the other hand, as
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the results showed, the most commonly targeted diagnoses in transdiagnostic treatments were
PD/AG, GAD, SAD, and Dep. More research is needed with other diagnoses much less tar-
geted in transdiagnostic treatments, such as PTSD, OCD, and anxiety/depression NOS, to fur-
ther explore the potential of transdiagnostic treatments in treating these disorders.

Supporting information

S1 Table. PRISMA 2009 checklist.
(DOCX)

Author Contributions

Conceptualization: Alberto Gonzalez-Robles, Azucena Garcia-Palacios, Cristina Botella.
Data curation: Amanda Diaz-Garcia, Clara Miguel.

Formal analysis: Alberto Gonzalez-Robles.

Funding acquisition: Cristina Botella.

Methodology: Alberto Gonzalez-Robles.

Supervision: Azucena Garcia-Palacios, Cristina Botella.

Writing - original draft: Alberto Gonzalez-Robles, Amanda Diaz-Garcia, Clara Miguel.

Writing - review & editing: Azucena Garcia-Palacios, Cristina Botella.

References

1. Kazdin AE, Blase SL. Rebooting Psychotherapy Research and Practice to Reduce the Burden of Men-
tal lliness. Perspect Psychol Sci. 2011; 6(1):21-37. https://doi.org/10.1177/1745691610393527 PMID:
26162113

2. McLean CP, Asnaani A, Litz BT, Hofmann SG. Gender differences in anxiety disorders: prevalence,
course of illness, comorbidity and burden of iliness. J Psychiat Res. 2011; 45(8):1027-35. https://doi.
org/10.1016/j.jpsychires.2011.03.006 PMID: 21439576

3. Antony MM, Stein MB. Oxford handbook of anxiety and related disorders. New York: Oxford University
Press; 2009.

4. Barlow DH. Anxiety and its disorders: The nature and treatment of anxiety and panic. 2nd ed. New
York: Guilford Press; 2002.

5. Cuijpers P, Smit F, Bohimeijer E, Hollon SD, Andersson G. Efficacy of cognitive—behavioural therapy
and other psychological treatments for adult depression: meta-analytic study of publication bias. Brit J
Psychiat. 2010; 196(3):173-8. https://doi.org/10.1192/bjp.bp.109.066001 PMID: 20194536

6. Hollon SD, Ponniah K. A review of empirically supported psychological therapies for mood disorders in
adults. Depress Anxiety. 2010; 27(10):891-932. https://doi.org/10.1002/da.20741 PMID: 20830696

Nathan PE, Gorman JM. A guide to treatments that work. New York: Oxford University Press; 2015.

8. Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, severity, and comorbidity of 12-month DSM-
IV disorders in the National Comorbidity Survey Replication. 2005. Arch Gen Psychiat; 62(6):617-27.
https://doi.org/10.1001/archpsyc.62.6.617 PMID: 15939839

9. Wittchen HU, Jacobi F, Rehm J, Gustavsson A, Svensson M, Jénsson B, et al. The size and burden of
mental disorders and other disorders of the brain in Europe 2010. Eur Neuropsychopharm. 2011; 21
(9):655-79. https://doi.org/10.1016/j.euroneuro.2011.07.018 PMID: 21896369

10. Rapaport MH, Clary C, Fayyad R, Endicott J. Quality-of-life impairment in depressive and anxiety disor-
ders. Am J Psychiatry. 2005; 162(6):1178-8. https://doi.org/10.1176/appi.ajp.162.6.1171 PMID:
15930066

11.  Hofmeijer-Sevink MK, Batelaan NM, van Megen HJ, Penninx BW, Cath DC, van den Hout MA, et al.
Clinical relevance of comorbidity in anxiety disorders: a report from the Netherlands Study of Depres-
sion and Anxiety (NESDA). J Affect Disorders. 2012; 137(1-3):106—12. https://doi.org/10.1016/j.jad.
2011.12.008 PMID: 22240085

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 26/31


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0207396.s001
https://doi.org/10.1177/1745691610393527
http://www.ncbi.nlm.nih.gov/pubmed/26162113
https://doi.org/10.1016/j.jpsychires.2011.03.006
https://doi.org/10.1016/j.jpsychires.2011.03.006
http://www.ncbi.nlm.nih.gov/pubmed/21439576
https://doi.org/10.1192/bjp.bp.109.066001
http://www.ncbi.nlm.nih.gov/pubmed/20194536
https://doi.org/10.1002/da.20741
http://www.ncbi.nlm.nih.gov/pubmed/20830696
https://doi.org/10.1001/archpsyc.62.6.617
http://www.ncbi.nlm.nih.gov/pubmed/15939839
https://doi.org/10.1016/j.euroneuro.2011.07.018
http://www.ncbi.nlm.nih.gov/pubmed/21896369
https://doi.org/10.1176/appi.ajp.162.6.1171
http://www.ncbi.nlm.nih.gov/pubmed/15930066
https://doi.org/10.1016/j.jad.2011.12.008
https://doi.org/10.1016/j.jad.2011.12.008
http://www.ncbi.nlm.nih.gov/pubmed/22240085
https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

McManus F, Shafran R, Cooper Z. What does a transdiagnostic approach have to offer the treatment of
anxiety disorders? British J Clin Psychol. 2010; 49(4):491-505. https://doi.org/10.1348/
014466509X476567 PMID: 19878622

Sauer-Zavala S, Gutner CA, Farchione TJ, Boettcher HT, Bullis JR, Barlow DH. Current Definitions of
“Transdiagnostic” in Treatment Development: A Search for Consensus. Behav Ther. 2016; 48(1):128—
38. https://doi.org/10.1016/j.beth.2016.09.004 PMID: 28077216

Clark DA, Taylor S. The Transdiagnostic Perspective on Cognitive-Behavioral Therapy for Anxiety and
Depression: New Wine for Old Wineskins? J Cogn Psychother. 2009; 23(1):60-6. https://doi.org/10.
1891/0889-8391.23.1.60

Barlow DH, Allen LB, Choate ML. Toward a unified treatment for emotional disorders. Behav Ther.
2004; 35(2):205-30. https://doi.org/10.1016/S0005-7894(04)80036-4

Brown T, Barlow D. A proposal for a dimensional classification system based on the shared features of
the DSM-1V anxiety and mood disorders: Implications for assessment. Psychol Assessment. 2009; 21
(3):256—71. https://doi.org/10.1037/a0016608 PMID: 19719339

Harvey AG, Watkins E, Mansell W, Shafran R. Cognitive behavioural processes across psychological
disorders: A transdiagnostic approach to research and treatment. New York, NY: Oxford University
Press; 2004.

Barlow DH, Farchione TJ, Bullis JR, Gallagher MW, Murray-Latin H, Sauer-Zavala S, et al. The Unified
Protocol for transdiagnostic treatment of emotional disorders compared with diagnosis-specific proto-
cols for anxiety disorders: A randomized clinical trial. JAMA Psychiat. 2017; 74(9):875-84. https://doi.
org/10.1001/jamapsychiatry.2017.2164 PMID: 28768327

Berger T, Boettcher J, Caspar F. Internet-based guided self-help for several anxiety disorders: A ran-
domized controlled trial comparing a tailored with a standardized disorder-specific approach. Psy-
chother. 2014; 51(2):207-19. hitps://doi.org/10.1037/20032527 PMID: 24041199

Carlbring P, Maurin L, Térngren C, Linna E, Eriksson T, Sparthan E, et al. Individually-tailored, Web-
based treatment for anxiety disorders: A randomized controlled trial. Behav Res Ther. 2011; 49(1):18—
24. https://doi.org/10.1016/j.brat.2010.10.002 PMID: 21047620

Dear BF, Staples LG, Terides MD, Karin E, Zou J, Johnston L, et al. Transdiagnostic versus disorder-
specific and clinician-guided versus self-guided internet-delivered treatment for generalized anxiety dis-
order and comorbid disorders: A randomized controlled trial. J Anxiety Disord. 2015; 36:63—77. https:/
doi.org/10.1016/j.janxdis.2015.09.003 PMID: 26460536

Farchione TJ, Fairholme CP, Ellard KK, Boisseau CL, Thompson-Hollands J, Carl JR, et al. Unified Pro-
tocol for Transdiagnostic Treatment of Emotional Disorders: A Randomized Controlled Trial. Behav
Ther. 2012; 43(3): 666—78. https://doi.org/10.1016/j.beth.2012.01.001 PMID: 22697453

Fogliati VJ, Dear BF, Staples LG, Terides MD, Sheehan J, Johnston L, et al. Disorder-specific versus

transdiagnostic and clinician-guided versus self-guided internet-delivered treatment for panic disorder
and comorbid disorders: A randomized controlled trial. J Anxiety Disord. 2016; 39:88—102. https://doi.

org/10.1016/j.janxdis.2016.03.005 PMID: 27003376

Norton PJ, Hope DA. Preliminary evaluation of a broad-spectrum cognitive-behavioral group therapy for
anxiety. J Behav Ther Exp Psy. 2005; 36(2):79-97. https://doi.org/10.1016/j.jbtep.2004.07.002 PMID:
15814078

Proudfoot J, Goldberg D, Mann A. Computerized, interactive, multimedial cognitive behavioural pro-
gram for anxiety and depression in general practice. Psychol Med. 2003; 33(2):217-27. https://doi.org/
10.1017/S0033291702007225 PMID: 12622301

Titov N, Andrews G, Johnston L, Robinson E, Spence J. Transdiagnostic Internet treatment for anxiety
disorders: A randomized controlled trial. Behav Res Ther. 2010; 48(9):890-9. https://doi.org/10.1016/j.
brat.2010.05.014 PMID: 20561606

Titov N, Dear BF, Schwencke G, Andrews G, Johnston L, Craske MG, et al. Transdiagnostic internet
treatment for anxiety and depression: A randomised controlled trial. Behav Res Ther. 2011; 49(8):441—
52. https://doi.org/10.1016/j.brat.2011.03.007 PMID: 21679925

Norton P. A randomized clinical trial of transdiagnostic cognitve-behavioral treatments for anxiety disor-
der by comparison to relaxation training. Behav Ther. 2012; 43(3):506—17. https://doi.org/10.1016/j.
beth.2010.08.011 PMID: 22697440

Barlow DH, Ellard KK, Sauer-Zavala S, Bullis JR, Carl JR. The origins of neuroticism. Perspect Psychol
Sci. 2014; 9(5):481-96. hitps://doi.org/10.1177/1745691614544528 PMID: 26186755

Barlow DH, Sauer-Zavala S, Carl JR, Bullis JR, Ellard KK. The nature, diagnosis, and treatment of neu-
roticism: Back to the future. Clin Psychol Sci. 2014; 2(3):344—65. https://doi.org/10.1177/
2167702613505532

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 27 /31


https://doi.org/10.1348/014466509X476567
https://doi.org/10.1348/014466509X476567
http://www.ncbi.nlm.nih.gov/pubmed/19878622
https://doi.org/10.1016/j.beth.2016.09.004
http://www.ncbi.nlm.nih.gov/pubmed/28077216
https://doi.org/10.1891/0889-8391.23.1.60
https://doi.org/10.1891/0889-8391.23.1.60
https://doi.org/10.1016/S0005-7894(04)80036-4
https://doi.org/10.1037/a0016608
http://www.ncbi.nlm.nih.gov/pubmed/19719339
https://doi.org/10.1001/jamapsychiatry.2017.2164
https://doi.org/10.1001/jamapsychiatry.2017.2164
http://www.ncbi.nlm.nih.gov/pubmed/28768327
https://doi.org/10.1037/a0032527
http://www.ncbi.nlm.nih.gov/pubmed/24041199
https://doi.org/10.1016/j.brat.2010.10.002
http://www.ncbi.nlm.nih.gov/pubmed/21047620
https://doi.org/10.1016/j.janxdis.2015.09.003
https://doi.org/10.1016/j.janxdis.2015.09.003
http://www.ncbi.nlm.nih.gov/pubmed/26460536
https://doi.org/10.1016/j.beth.2012.01.001
http://www.ncbi.nlm.nih.gov/pubmed/22697453
https://doi.org/10.1016/j.janxdis.2016.03.005
https://doi.org/10.1016/j.janxdis.2016.03.005
http://www.ncbi.nlm.nih.gov/pubmed/27003376
https://doi.org/10.1016/j.jbtep.2004.07.002
http://www.ncbi.nlm.nih.gov/pubmed/15814078
https://doi.org/10.1017/S0033291702007225
https://doi.org/10.1017/S0033291702007225
http://www.ncbi.nlm.nih.gov/pubmed/12622301
https://doi.org/10.1016/j.brat.2010.05.014
https://doi.org/10.1016/j.brat.2010.05.014
http://www.ncbi.nlm.nih.gov/pubmed/20561606
https://doi.org/10.1016/j.brat.2011.03.007
http://www.ncbi.nlm.nih.gov/pubmed/21679925
https://doi.org/10.1016/j.beth.2010.08.011
https://doi.org/10.1016/j.beth.2010.08.011
http://www.ncbi.nlm.nih.gov/pubmed/22697440
https://doi.org/10.1177/1745691614544528
http://www.ncbi.nlm.nih.gov/pubmed/26186755
https://doi.org/10.1177/2167702613505532
https://doi.org/10.1177/2167702613505532
https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

Arch JJ, Eifert GH, Davies C, Plumb Vilardaga JC, Rose RD, Craske MG. Randomized clinical trial of
cognitive behavioral therapy (CBT) versus acceptance and commitment therapy (ACT) for mixed anxi-
ety disorders. J Consult Clin Psych. 2012; 80(5):750-65. https://doi.org/10.1037/a0028310 PMID:
22563639

Arch JJ, Ayers CR, Baker A, Aimklov E, Dean DJ, Craske MG. Randomized clinical trial of adapted
mindfulness-based stress reduction versus group cognitive behavioral therapy for heterogeneous anxi-
ety disorders. Behav Res Ther. 2013; 51(4):185-96. https://doi.org/10.1016/j.brat.2013.01.003 PMID:
23419887

Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and commitment therapy: Model, pro-
cesses and outcomes. Behav Res Ther. 2006; 44(1):1-25. https://doi.org/10.1016/j.brat.2005.06.006
PMID: 16300724

Reinholt N, Krogh J. Efficacy of Transdiagnostic Cognitive Behaviour Therapy for Anxiety Disorders: A
Systematic Review and Meta-Analysis of Published Outcome Studies. Cogn Behav Therapy. 2014; 43
(8):171-84. https://doi.org/10.1080/16506073.2014.897367 PMID: 24646219

Andersen P, Toner P, Bland M, McMillan D. Effectiveness of Transdiagnostic Cognitive Behaviour
Therapy for Anxiety and Depression in Adults: A Systematic Review and Meta-analysis. Behav Cogn
Psychoth. 2016; 44(6):673-90. https://doi.org/10.1017/S1352465816000229 PMID: 27301967

Newby JM, McKinnon A, Kuyken W, Gilbody S, Dalgleish T. Systematic review and meta-analysis of
transdiagnostic psychological treatments for anxiety and depressive disorders in adulthood. Clin Psy-
chol Rev. 2015; 40:91-110. https://doi.org/10.1016/j.cpr.2015.06.002 PMID: 26094079

Newby JM, Twomey C, Li S, Andrews G. Transdiagnostic computerised cognitive behavioural therapy
for depression and anxiety: A systematic review and meta-analysis. J Affect Disorders. 2016; 199:30—
41. https://doi.org/10.1016/}.jad.2016.03.018 PMID: 27060430

Pasarelu CR, Andersson G, Bergman Nordgren L, Dobrean A. Internet-delivered transdiagnostic and
tailored cognitive behavioral therapy for anxiety and depression: a systematic review and meta-analysis
of randomized controlled trials. Cogn Behav Therapy. 2016; 46(1):1-28. https://doi.org/10.1080/
16506073.2016.1231219 PMID: 27712544

Pearl SB, Norton PJ. Transdiagnostic versus diagnosis specific cognitive behavioural therapies for anxi-
ety: A meta-analysis. J Anxiety Disord. 2016; 46:11-24. https://doi.org/10.1016/j.janxdis.2016.07.004
PMID: 27466074

Dear BF, Staples LG, Terides MD, Fogliati VJ, Sheehan J, Johnston L, et al. Transdiagnostic versus
disorder-specific and clinician-guided versus self-guided internet-delivered treatment for Social Anxiety
Disorder and comorbid disorders: A randomized controlled trial. J Anxiety Disord. 2016; 42:30—44.
https://doi.org/10.1016/j.janxdis.2016.05.004 PMID: 27261562

Titov N, Dear BF, Staples LG, Terides MD, Karin E, Sheehan J, et al. Disorder-specific versus trans-
diagnostic and clinician-guided versus self-guided treatment for major depressive disorder and comor-
bid anxiety disorders: A randomized controlled trial. J Anxiety Disord. 2015; 35:88—102. https://doi.org/
10.1016/j.janxdis.2015.08.002 PMID: 26422822

Bolton P, Lee C, Haroz EE, Murray L, Dorsey S, Robinson C, et al. A Transdiagnostic Community-
Based Mental Health Treatment for Comorbid Disorders: Development and Outcomes of a Randomized
Controlled Trial among Burmese Refugees in Thailand. PLoS Med. 2014; 11(11):e1001757. https://doi.
org/10.1371/journal.pmed.1001757 PMID: 25386945

Kim YW, Lee SH, Choi TK, Suh SY, Kim B, Kim CM, et al. Effectiveness of mindfulness-based cognitive
therapy as an adjuvant to pharmacotherapy in patients with panic disorder or generalized anxiety disor-
der. Depress Anxiety. 2009; 26(7):601—6. https://doi.org/10.1002/da.20552 PMID: 19242985

Wetherell JL, Ayers CR, Sorrell JT, et al. Modular psychotherapy for anxiety in older primary care
patients. Am J Geriatr Psychiat. 2009; 17(6):483-92. https://doi.org/10.1097/JGP.0b013e3181a31fb5
PMID: 19461257

Vellestad J, Sivertsen B, Nielsen GH. Mindfulness-based stress reduction for patients with anxiety dis-
orders: Evaluation in a randomized controlled trial. Behav Res Ther. 2011; 49(4):281-88. https://doi.
org/10.1016/j.brat.2011.01.007 PMID: 21320700

Johansson R, Bjorklund M, Hornborg C, Karlsson S, Hesser H, Ljdtsson B, et al. Affect-focused psycho-
dynamic psychotherapy for depression and anxiety through the Internet: a randomized controlled trial.
Peerd. 2013; 1:e102. hitps://doi.org/10.7717/peerj.102 PMID: 23862104

Roy-Byrne P, Craske MG, Sullivan G, et al. Delivery of Evidence-Based Treatment for Multiple Anxiety
Disorders in Primary Care. Jama-J Am Med Assoc. 2010; 303(19):1921-28. https://doi.org/10.1001/
jama.2010.608 PMID: 20483968

Berger T, Urech A, Krieger T, Stolz T, Schulz A, Vincent A, et al. Effects of a transdiagnostic unguided
Internet intervention (‘velibra’) for anxiety disorders in primary care: results of a randomized controlled
trial. Psychol Med. 2017; 47(1):67-80. https://doi.org/10.1017/S0033291716002270 PMID: 27655039

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 28/31


https://doi.org/10.1037/a0028310
http://www.ncbi.nlm.nih.gov/pubmed/22563639
https://doi.org/10.1016/j.brat.2013.01.003
http://www.ncbi.nlm.nih.gov/pubmed/23419887
https://doi.org/10.1016/j.brat.2005.06.006
http://www.ncbi.nlm.nih.gov/pubmed/16300724
https://doi.org/10.1080/16506073.2014.897367
http://www.ncbi.nlm.nih.gov/pubmed/24646219
https://doi.org/10.1017/S1352465816000229
http://www.ncbi.nlm.nih.gov/pubmed/27301967
https://doi.org/10.1016/j.cpr.2015.06.002
http://www.ncbi.nlm.nih.gov/pubmed/26094079
https://doi.org/10.1016/j.jad.2016.03.018
http://www.ncbi.nlm.nih.gov/pubmed/27060430
https://doi.org/10.1080/16506073.2016.1231219
https://doi.org/10.1080/16506073.2016.1231219
http://www.ncbi.nlm.nih.gov/pubmed/27712544
https://doi.org/10.1016/j.janxdis.2016.07.004
http://www.ncbi.nlm.nih.gov/pubmed/27466074
https://doi.org/10.1016/j.janxdis.2016.05.004
http://www.ncbi.nlm.nih.gov/pubmed/27261562
https://doi.org/10.1016/j.janxdis.2015.08.002
https://doi.org/10.1016/j.janxdis.2015.08.002
http://www.ncbi.nlm.nih.gov/pubmed/26422822
https://doi.org/10.1371/journal.pmed.1001757
https://doi.org/10.1371/journal.pmed.1001757
http://www.ncbi.nlm.nih.gov/pubmed/25386945
https://doi.org/10.1002/da.20552
http://www.ncbi.nlm.nih.gov/pubmed/19242985
https://doi.org/10.1097/JGP.0b013e3181a31fb5
http://www.ncbi.nlm.nih.gov/pubmed/19461257
https://doi.org/10.1016/j.brat.2011.01.007
https://doi.org/10.1016/j.brat.2011.01.007
http://www.ncbi.nlm.nih.gov/pubmed/21320700
https://doi.org/10.7717/peerj.102
http://www.ncbi.nlm.nih.gov/pubmed/23862104
https://doi.org/10.1001/jama.2010.608
https://doi.org/10.1001/jama.2010.608
http://www.ncbi.nlm.nih.gov/pubmed/20483968
https://doi.org/10.1017/S0033291716002270
http://www.ncbi.nlm.nih.gov/pubmed/27655039
https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Norton PJ, Barrera TL. Transdiagnostic Versus Diagnosis-Specific CBT for Anxiety Disorders: A Prelim-
inary Randomized Controlled Noninferiority Trial. Depress Anxiety. 2012; 29(10):874—82. https://doi.
org/10.1002/da.21974 PMID: 22767410

Johnston L, Titov N, Andrews G, Spence J, Dear BF. A RCT of a Transdiagnostic Internet-Delivered
Treatment for Three Anxiety Disorders: Examination of Support Roles and Disorder-Specific Outcomes.
PLoS One. 2011; 6(11):e28079. https://doi.org/10.1371/journal.pone.0028079 PMID: 22132216

Forman EM, Herbert JD, Moitra E, Yeomans PD, Geller PA. A randomized controlled effectiveness trial
of acceptance and commitment therapy and cognitive therapy for anxiety and depression. Behav Modif.
2007; 31(6):772-99. https://doi.org/10.1177/0145445507302202 PMID: 17932235

Newby JM, Mackenzie A, Williams AD, Mclntyre K, Watts S, Wong N, et al. Internet cognitive beha-
vioural therapy for mixed anxiety and depression: a randomized controlled trial and evidence of effec-
tiveness in primary care. Psychol Med. 2013; 43(12):2635—48. https://doi.org/10.1017/
S0033291713000111 PMID: 23419552

Wauthrich VM, Rapee RM, Kangas M, Perini S. Randomized controlled trial of group cognitive behavioral
therapy compared to a discussion group for co-morbid anxiety and depression in older adults. Psychol
Med. 2016; 46:785-95. https://doi.org/10.1017/S0033291715002251 PMID: 26498268

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4th ed., text
rev. Washington, DC: APA; 2000.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed. Arling-
ton, VA: American Psychiatric Publishing; 2013.

Higgins JP, Altman DG, Gatzsche PC, Jiini P, Moher D, Oxman AD, et al. The Cochrane Collabora-
tion’s tool for assessing risk of bias in randomised trials. BMJ. 2011; 343:d5928. https://doi.org/10.1136/
bmj.d5928 PMID: 22008217

Barrowclough C, King P, Colville J, Russell E, Burns A, Tarrier N. A randomized trial of the effectiveness
of cognitive-behavioral therapy and supportive counseling for anxiety symptoms in older adults. J Con-
sult Clin Psych. 2001; 69(5):756—62. https://doi.org/10.1037/0022-006X.69.5.756

Brenes GA, Miller ME, Williamson JD, McCall WV, Knudson M, & Stanley MA. A randomized controlled
trial of telephone-delivered cognitive-behavioral therapy for late-life anxiety disorders. Am J Geriat Psy-
chiat. 2012; 20(8):707—-16. https://doi.org/10.1097/JGP.0b013e31822ccd3e PMID: 22828172

Lang AJ, Schnurr PP, Jain S, He F, Walser RD, Bolton E, et al. Randomized controlled trial of accep-
tance and commitment therapy for distress and impairment in OEF/OIF/OND veterans. Psychol
Trauma.2017; 9(Suppl 1):74-84. https://doi.org/10.1037/tra0000127 PMID: 27322609

Day V, McGrath PJ, Wojtowicz M. Internet-based guided self-help for university students with anxiety,
depression and stress: A randomized controlled clinical trial. Behav Res Ther. 2013; 51(7):344-51.
https://doi.org/10.1016/j.brat.2013.03.003 PMID: 23639300

Mullin A, Dear BF, Karin E, et al. The UniWellbeing course: A randomised controlled trial of a transdiag-
nostic internet-delivered cognitive behavioural therapy (CBT) programme for university students with
symptoms of anxiety and depression. Internet Interv. 2015; 2(2):128-36. https://doi.org/10.1016/j.
invent.2015.02.002

Marks IM, Kenwright M, McDonough M, Whittaker M, Mataix-Cols D. Saving clinicians’ time by delegat-
ing routine aspects of therapy to a computer: a randomized controlled trial in phobia/panic disorder. Psy-
chol Med. 2004; 34(1):9-17. https://doi.org/10.1017/S003329170300878X PMID: 14971623

Proudfoot J, Ryden C, Everitt B, Shapiro DA, Goldberg D, Mann A, et al. Clinical efficacy of computer-
ised cognitive-behavioural therapy for anxiety and depression in primary care: randomised controlled
trial. Brit J Psychiat. 2004; 185(1):46-54. https://doi.org/10.1192/bjp.185.1.46

Schmidt NB, Norr AM, Allan NP, Raines AM, Capron DW. A randomized clinical trial targeting anxiety
sensitivity for patients with suicidal ideation. J Consult Clin Psychol. 2017; 85(6):596—610. https://doi.
org/10.1037/ccp0000195 PMID: 28287798

Craske MG, Farchione TJ, Allen LB, Barrios V, Stoyanova M, Rose R. Cognitive behavioral therapy for
panic disorder and comorbidity: More of the same or less of more? Behav Res Ther. 2007; 45(6),1095—
109. https://doi.org/10.1016/j.brat.2006.09.006 PMID: 17069753

Neacsiu AD, Eberle JW, Kramer R, Wiesmann T, Linehan MM. Dialectical behavior therapy skills for
transdiagnostic emotion dysregulation: a pilot randomized controlled trial. Behav Res Ther. 2014;
59:40-51. https://doi.org/10.1016/j.brat.2014.05.005 PMID: 24974307

Nordgren LB, Hedman E, Etienne J, Bodin J, Kadowaki A, Eriksson S, et al. Effectiveness and cost-
effectiveness of individually tailored Internet-delivered cognitive behavior therapy for anxiety disorders
in a primary care population: A randomized controlled trial. Behav Res Ther. 2014; 59:1-11. https://doi.
org/10.1016/j.brat.2014.05.007 PMID: 24933451

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 29/31


https://doi.org/10.1002/da.21974
https://doi.org/10.1002/da.21974
http://www.ncbi.nlm.nih.gov/pubmed/22767410
https://doi.org/10.1371/journal.pone.0028079
http://www.ncbi.nlm.nih.gov/pubmed/22132216
https://doi.org/10.1177/0145445507302202
http://www.ncbi.nlm.nih.gov/pubmed/17932235
https://doi.org/10.1017/S0033291713000111
https://doi.org/10.1017/S0033291713000111
http://www.ncbi.nlm.nih.gov/pubmed/23419552
https://doi.org/10.1017/S0033291715002251
http://www.ncbi.nlm.nih.gov/pubmed/26498268
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/pubmed/22008217
https://doi.org/10.1037/0022-006X.69.5.756
https://doi.org/10.1097/JGP.0b013e31822ccd3e
http://www.ncbi.nlm.nih.gov/pubmed/22828172
https://doi.org/10.1037/tra0000127
http://www.ncbi.nlm.nih.gov/pubmed/27322609
https://doi.org/10.1016/j.brat.2013.03.003
http://www.ncbi.nlm.nih.gov/pubmed/23639300
https://doi.org/10.1016/j.invent.2015.02.002
https://doi.org/10.1016/j.invent.2015.02.002
https://doi.org/10.1017/S003329170300878X
http://www.ncbi.nlm.nih.gov/pubmed/14971623
https://doi.org/10.1192/bjp.185.1.46
https://doi.org/10.1037/ccp0000195
https://doi.org/10.1037/ccp0000195
http://www.ncbi.nlm.nih.gov/pubmed/28287798
https://doi.org/10.1016/j.brat.2006.09.006
http://www.ncbi.nlm.nih.gov/pubmed/17069753
https://doi.org/10.1016/j.brat.2014.05.005
http://www.ncbi.nlm.nih.gov/pubmed/24974307
https://doi.org/10.1016/j.brat.2014.05.007
https://doi.org/10.1016/j.brat.2014.05.007
http://www.ncbi.nlm.nih.gov/pubmed/24933451
https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Boettcher J, Astrom V, Pahlsson D, Schenstrom O, Andersson G, Carlbring P. Internet-based mindful-
ness treatment for anxiety disorders: a randomized controlled trial. Behav Ther. 2014; 45(2):241-53.
https://doi.org/10.1016/j.beth.2013.11.003 PMID: 24491199

Bressi C, Porcellana M, Marinaccio PM, Nocito EP, Magri L. Short-term psychodynamic psychotherapy
versus treatment as usual for depressive and anxiety disorders: a randomized clinical trial of efficacy. J
Nerv Ment Dis. 2010; 198(9):647-52. https://doi.org/10.1097/NMD.0b013e3181ef3ebb PMID:
20823726

Ejeby K, Savitskij R, Ost LG, Ekbom A, Brandt L, Ramneré J, et al. Randomized controlled trial of trans-
diagnostic group treatments for primary care patients with common mental disorders. Fam Pract. 2014;
31(3):273-80. https://doi.org/10.1093/fampra/cmu006 PMID: 24642702

Erickson DH, Janeck AS, Tallman K. A cognitive-behavioral group for patients with various anxiety dis-
orders. Psychiatr Serv. 2007; 58(9):1205-11. https://doi.org/10.1176/ps.2007.58.9.1205 PMID:
17766567

Hadijistavropoulos HD, Schneider LH, Edmonds M, Karin E, Nugent MN, Dirkse D, et al. Randomized
controlled trial of Internet-delivered cognitive behaviour therapy comparing standard weekly versus
optional weekly therapist support. J Anxiety Disord. 2017; 52:15-24. https://doi.org/10.1016/.janxdis.
2017.09.006 PMID: 28964994

Johansson R, Sjoberg E, Sjogren M, Johnsson E, Carlbring P, Andersson T, et al. Tailored vs. Stan-
dardized Web-based Cognitive Behavior Therapy for Depression and Comorbid Symptoms: A Ran-
domized Controlled Trial. PLoS One. 2012; 7(5):e36905. https://doi.org/10.1371/journal.pone.0036905
PMID: 22615841

Riccardi CJ, Korte KJ, Schmidt NB. False safety behavior elimination therapy: A randomized study of a
brief individual transdiagnostic treatment for anxiety disorders. J Anxiety Disord. 2017; 46:35—-45.
https://doi.org/10.1016/j.janxdis.2016.06.003 PMID: 27397584

Schmidt NB, Buckner JD, Pusser A, Woolaway-Bickel K, Preston JL, Norr A. Randomized Controlled
Trial of False Safety Behavior Elimination Therapy: A Unified Cognitive Behavioral Treatment for Anxi-
ety Psychopathology. Behav Res Ther. 2012; 43(3):518-32. https:/doi.org/10.1016/.beth.2012.02.004
PMID: 22697441

Schneider AJ, Mataix-Cols D, Marks IM, Bachofen M. Internet-guided self-help with or without exposure
therapy for phobic and panic disorders: A randomised controlled trial. Psychother Psychosom. 2005; 74
(3):154-64. https://doi.org/10.1159/000084000 PMID: 15832066

Schréder J, Jelinek L, Moritz S. A randomized controlled trial of a transdiagnostic Internet intervention
for individuals with panic and phobias—One size fits all. J Behav Ther Exp Psy. 2017; 54:17-24. https://
doi.org/10.1016/j.jbtep.2016.05.002 PMID: 27227651

Silfvernagel K, Carlbring P, Kabo J, Edstromk S, Eriksson J, M, Manson L. Individually tailored internet-
based treatment for young adults and adults with panic attacks: randomized controlled trial. J Med Inter-
net Res. 2012; 14(3):e65. https://doi.org/10.2196/jmir.1853 PMID: 22732098

Taylor C, Lyubomirsky S, Stein MB. Upregulating the positive affect system in anxiety and depression:
Outcomes of a positive activity intervention. Depress Anxiety. 2017; 34(3):267-80. https://doi.org/10.
1002/da.22593 PMID: 28060463

Titov N, Dear BF, Johnston L, Lorian C, Zou J, Wootton B, et al. Improving Adherence and Clinical Out-
comes in Self- Guided Internet Treatment for Anxiety and Depression: Randomised Controlled Trial.
PLoS One. 2013; 8(7):62873. https://doi.org/10.1371/journal.pone.0062873 PMID: 23843932

Wauthrich VM, Rapee RM. Randomised controlled trial of group cognitive behavioural therapy for comor-
bid anxiety and depression in older adults. Behav Res Ther. 2013; 51(12):779-86. https://doi.org/10.
1016/j.brat.2013.09.002 PMID: 24184427

Steele SJ, Farchione TJ, Cassiello-Robbins C, Ametaj A, Sbi S, Sauer-Zavala S, Barlow DH. Efficacy of
the Unified Protocol for transdiagnostic treatment of comorbid psychopathology accompanying emo-
tional disorders compared to treatments targeting single disorders. J Psychiat Res. 2018; 104:211-16.
https://doi.org/10.1016/j.jpsychires.2018.08.005 PMID: 30103069

Ellard KK, Fairholme CP, Boisseau CL, Farchione TJ, Barlow DH. Unified protocol for the transdiagnos-
tic treatment of emotional disorders: Protocol development and initial outcome data. Cogn Behav Pract.
2010; 17(1):88—101. https://doi.org/10.1016/j.cbpra.2009.06.002

Gutner CA, Galovski T, Bovin MJ, Schnurr PP. Emergence of Transdiagnostic Treatments for PTSD
and Posttraumatic Distress. Curr Psychiat Rep. 2016; 18(10):95. https://doi.org/10.1007/s11920-016-
0734-x PMID: 27604362

Keller MB. The long-term clinical course of generalized anxiety disorder. J Clin Psychiat. 2002; 63
(Suppl. 8):11-6.

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 30/31


https://doi.org/10.1016/j.beth.2013.11.003
http://www.ncbi.nlm.nih.gov/pubmed/24491199
https://doi.org/10.1097/NMD.0b013e3181ef3ebb
http://www.ncbi.nlm.nih.gov/pubmed/20823726
https://doi.org/10.1093/fampra/cmu006
http://www.ncbi.nlm.nih.gov/pubmed/24642702
https://doi.org/10.1176/ps.2007.58.9.1205
http://www.ncbi.nlm.nih.gov/pubmed/17766567
https://doi.org/10.1016/j.janxdis.2017.09.006
https://doi.org/10.1016/j.janxdis.2017.09.006
http://www.ncbi.nlm.nih.gov/pubmed/28964994
https://doi.org/10.1371/journal.pone.0036905
http://www.ncbi.nlm.nih.gov/pubmed/22615841
https://doi.org/10.1016/j.janxdis.2016.06.003
http://www.ncbi.nlm.nih.gov/pubmed/27397584
https://doi.org/10.1016/j.beth.2012.02.004
http://www.ncbi.nlm.nih.gov/pubmed/22697441
https://doi.org/10.1159/000084000
http://www.ncbi.nlm.nih.gov/pubmed/15832066
https://doi.org/10.1016/j.jbtep.2016.05.002
https://doi.org/10.1016/j.jbtep.2016.05.002
http://www.ncbi.nlm.nih.gov/pubmed/27227651
https://doi.org/10.2196/jmir.1853
http://www.ncbi.nlm.nih.gov/pubmed/22732098
https://doi.org/10.1002/da.22593
https://doi.org/10.1002/da.22593
http://www.ncbi.nlm.nih.gov/pubmed/28060463
https://doi.org/10.1371/journal.pone.0062873
http://www.ncbi.nlm.nih.gov/pubmed/23843932
https://doi.org/10.1016/j.brat.2013.09.002
https://doi.org/10.1016/j.brat.2013.09.002
http://www.ncbi.nlm.nih.gov/pubmed/24184427
https://doi.org/10.1016/j.jpsychires.2018.08.005
http://www.ncbi.nlm.nih.gov/pubmed/30103069
https://doi.org/10.1016/j.cbpra.2009.06.002
https://doi.org/10.1007/s11920-016-0734-x
https://doi.org/10.1007/s11920-016-0734-x
http://www.ncbi.nlm.nih.gov/pubmed/27604362
https://doi.org/10.1371/journal.pone.0207396

®PLOS | one

Comorbidity and diagnosis distribution in transdiagnostic treatments: A systematic review

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

McLaughlin T, Geissler EC, Wan GJ. Comorbidities and associated treatment charges in patients with
anxiety disorders. Pharmacotherapy. 2003; 23:1251-6. https://doi.org/10.1592/phco.23.12.1251.
32700 PMID: 14594343

Sauer-Zavala S, Cassiello-Robbins C, Ametaj AA, Wilner JG, Pagan D. Transdiagnostic Treatment
Personalization: The Feasibility of Ordering Unified Protocol Modules According to Patient Strengths
and Weaknesses. Behav Modif. 2018. https://doi.org/10.1177/0145445518774914 PMID: 29742904

Andersson G. Internet-delivered psychological treatments. Annu Rev Clini Psycho. 2016; 12:157-79.
https://doi.org/10.1146/annurev-clinpsy-021815-093006 PMID: 26652054

Norton PJ, Hayes SA, Hope DA. Effects of a transdiagnostic group treatment for anxiety on secondary
depression. Depress Anxiety. 2004; 20(4):198—202. https://doi.org/10.1002/da.20045 PMID: 15643648

Kazdin AE, Blase SL. Rebooting Psychotherapy Research and Practice to Reduce the Burden of Men-
tal lliness. Perspect Psychol Sci. 2011; 6(1):21-37. https://doi.org/10.1177/1745691610393527 PMID:
26162113

Andersson G, Titov N. Advantages and limitations of Internet-based interventions for common mental
disorders. World Psychiatry. 2014; 13(1):4—11. https://doi.org/10.1002/wps.20083 PMID: 24497236

Bennet GG, Glasgow RE. The delivery of public health interventions via the Internet: actualizing their
potential. Annu Rev Public Health; 30:273-92. https://doi.org/10.1146/annurev.publhealth.031308.
100235 PMID: 19296777

Saxena S, Thornicroft G, Knapp M, Whiteford H. Resources for mental health: scarcity, inequity, and
inefficiency. Lancet. 2007; 370(9590):878-89. https://doi.org/10.1016/S0140-6736(07)61239-2 PMID:
17804062

Moher D, Schulz KF, Altman DG. The CONSORT statement: revised recommendations for improving
the quality of reports of parallel-group randomized trials. J Am Podiatr Med Assoc. 2001; 91:437—42.
PMID: 11574648

Moher D, Hopewell S, Schulz KF, Montori V, Gatzsche PC, Devereaux PJ, et al. CONSORT 2010
explanation and elaboration: updated guidelines for reporting parallel group randomised trials. J Clin
Epidemiol. 2010; 63(8):e1-37. https://doi.org/10.1016/j.jclinepi.2010.03.004 PMID: 20346624

Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, et al. SPIRIT 2013 state-
ment: defining standard protocol items for clinical trials. Ann Intern Med. 2013; 158(3):200-7. https://
doi.org/10.7326/0003-4819-158-3-201302050-00583 PMID: 23295957

Chan A-W, Tetzlaff JM, Ggtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation
and elaboration: guidance for protocols of clinical trials. BMJ. 2013; 346:€7586. https://doi.org/10.1136/
bmj.e7586 PMID: 23303884

PLOS ONE | https://doi.org/10.1371/journal.pone.0207396 November 15, 2018 31/31


https://doi.org/10.1592/phco.23.12.1251.32700
https://doi.org/10.1592/phco.23.12.1251.32700
http://www.ncbi.nlm.nih.gov/pubmed/14594343
https://doi.org/10.1177/0145445518774914
http://www.ncbi.nlm.nih.gov/pubmed/29742904
https://doi.org/10.1146/annurev-clinpsy-021815-093006
http://www.ncbi.nlm.nih.gov/pubmed/26652054
https://doi.org/10.1002/da.20045
http://www.ncbi.nlm.nih.gov/pubmed/15643648
https://doi.org/10.1177/1745691610393527
http://www.ncbi.nlm.nih.gov/pubmed/26162113
https://doi.org/10.1002/wps.20083
http://www.ncbi.nlm.nih.gov/pubmed/24497236
https://doi.org/10.1146/annurev.publhealth.031308.100235
https://doi.org/10.1146/annurev.publhealth.031308.100235
http://www.ncbi.nlm.nih.gov/pubmed/19296777
https://doi.org/10.1016/S0140-6736(07)61239-2
http://www.ncbi.nlm.nih.gov/pubmed/17804062
http://www.ncbi.nlm.nih.gov/pubmed/11574648
https://doi.org/10.1016/j.jclinepi.2010.03.004
http://www.ncbi.nlm.nih.gov/pubmed/20346624
https://doi.org/10.7326/0003-4819-158-3-201302050-00583
https://doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/pubmed/23295957
https://doi.org/10.1136/bmj.e7586
https://doi.org/10.1136/bmj.e7586
http://www.ncbi.nlm.nih.gov/pubmed/23303884
https://doi.org/10.1371/journal.pone.0207396

