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Abstract

Objective:  To  examine  if  cognitive  restructuring  (CR),  behavioral  activation  (BA)  and 

cognitive  behavioral  therapy (CBT) result  in  differential  effects  in  the  treatment  of  adult 

depression.

Methods: We extracted randomized controlled trials (RCTs) from a database updated yearly 

from  PubMed,  PsycINFO,  Embase,  and  Cochrane  Library.  Network  and  pairwise  meta-

analyses were conducted to investigate the effects of CR, BA, and CBT delivered in face-to-

face individual format, compared with waiting list (WL) and care as usual (CAU), on adult 

depression. The primary outcome was standardized mean difference (SMD) in post-treatment 

depression severity. Tolerability of treatments and depression severity at follow-up were also 

assessed. 

Results: A total of 45 studies with 3382 participants were included. There was no evidence 

of  difference  in  effectiveness  between  CR,  BA  and  CBT.  All  three  interventions  were 

superior to CAU (SMD 0.57, 95% confidence interval [CI] [0.08 to 1.07]; 0.52 [0.34 to 0.71]; 

0.44 [ 0.28 to 0.60], respectively) and WL (1.20 [0.69 to 1.70]; 1.15 [0.90 to 1.40]; 1.07 [0.87 

to 1.26]). No difference in tolerability was found (risk ratio (RR) versus CAU: 1.01 [0.04 to 

22.81],  0.84  [0.63  to  1.11],  and  0.96  [0.76  to  1.21],  respectively).  Meta-regression  and 

sensitivity analyses did not produce material differences.

Conclusions: Results suggest that CR or BA alone and their combination (CBT) may be 

effective interventions in comparison to WL and CAU in the treatment of adult depression. 

There was no evidence suggesting differences in effectiveness among the three treatments. 

More research is needed to derive conclusions about the performance of CR. 

Key words: Depression, cognitive behavioral therapy, behavioral activation, cognitive 

restructuring, network meta-analysis
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Public Health Significance Statements: This study suggests that BA may be similarly 

effective to full CBT in the treatment of adult depression. However, current evidence does 

not allow to draw conclusions about the performance of CR alone.
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Introduction

Understanding  how  psychotherapies  work  and  what  core  elements  are  crucial  for  their 

effectiveness has become increasingly important for practice as well as theory in the field of 

psychotherapy. First of all, it is crucial for applying psychological treatments in an efficient 

manner,  thus  helping  their  scalability  (Cuijpers,  2017),  for  uncovering  underlying 

mechanisms of depression (Whisman, 1993), and for optimizing treatments for depression 

(Cuijpers,  Cristea,  et  al.,  2019).  In  addition,  identifying  key  elements  of  psychosocial 

interventions is one of the main steps towards successful implementation of evidence-based 

psychosocial interventions into clinical practice according to the US Institute of Medicine 

(England et al., 2015). This also helps to understand the role of common and specific factors 

in  psychotherapy.  According  to  the  common-factor  model,  specific  ingredients  of 

psychotherapy produce expectations and create healthy actions, no matter which particular 

techniques are used. On the contrary,  advocates of the specific-factor model propose that 

specific ingredients  remediate  a distinct psychological deficit  and thus some interventions 

will  be  more  effective  than  others  thanks  to  the  application  of  more  effective  specific 

ingredients (Wampold & Imel, 2015). 

Cognitive  behavior  therapy  (CBT)  is  by  far  the  most  studied  psychotherapy  for 

depression.  CBT has  been shown to  be  effective  in  treating  adult  depression,  at  least  as 

effective as any other type of psychotherapy (Cuijpers et al., in press) and pharmacotherapy 

(Cuijpers,  Noma  et  al.,  2020).  The  most  common  techniques  used  in  this  treatment  are 

cognitive  restructuring (CR; focused on  evaluating,  challenging,  and modifying a client’s 

dysfunctional belief) and behavioral activation (BA; increasing positive interactions between 

a person and their environment; Mazzucchelli et al., 2009). CR and BA may be applied in a 

combination  (i.e.,  full  CBT),  or  in  separate  psychotherapeutic  frameworks  based  on  the 
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theoretical postulates of active change mechanisms of the respective approaches (Beck et al., 

1979; Lewinsohn, 1974).

In order to use CBT in a more efficient way, to implement it successfully into practice 

and to understand the role of common and specific factors in this treatment, it is necessary to 

assess whether the combination of CR and BA, i.e., the full CBT, results in better outcomes 

for  depression  as  compared  to  administering  cognitive  restructuring  (CR)  or  behavioral 

activation  (BA)  alone.  Nevertheless,  evidence  from randomized  controlled  trials  (RCTs) 

comparing these treatments directly provided mixed results. Some trials found no evidence of 

difference between CBT and BA (Jacobson et al., 1996; Richards et al., 2016), while others 

found both CR and CBT to be effective for depressive symptoms but did not find evidence 

for BA (McNamara & Horan, 1986). Yet, other studies reported no differences between CR 

and BA, but higher effectiveness of CBT (Taylor  & Marshall,  1977). Furthermore,  meta-

analyses  which  focused on these  components  of  CBT presented  evidence  that  both CBT 

(Cuijpers  et  al.,  2013)  and  BA  (Ekers  et  al.,  2014)  were  effective  treatments  for  adult 

depression  in  general,  but  not  sufficient  evidence  was  reported  for  adults  with  non-

communicable  diseases  (Uphoff  et  al.,  2020).  In  some  meta-analyses,  CBT  was  more 

effective than CR alone (Cuijpers, Cristea et  al.,  2019), but others reported no difference 

between CR and BA, as well as between CBT and BA (Mazzucchelli et al., 2009). Whereas 

these meta-analyses contributed to the body of research comparing CR, BA, CBT and control 

conditions,  they examined the question using conventional  pairwise meta-analyses,  which 

only  compare  two  conditions  at  a  time.  Hence,  they  are  restricted  by  limited  available 

comparisons (Harrer et al., 2019).

To compare all conditions simultaneously in a single analysis, we need to use network 

meta-analysis (Efthimiou et al., 2016; Furukawa et al., in press). In network meta-analysis, 

direct comparisons of treatments A and B are combined with indirect evidence derived from 
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studies  which  compare  these  treatments  with  a  common  comparator  C  (either  a  control 

condition or another psychotherapeutic intervention), and thus, network meta-analysis allows 

the  relative  effectiveness  of  all  included  conditions  to  be  assessed.  To  the  best  of  our 

knowledge,  the  only  existing  network  meta-analysis  distinguishing  differential  effects  of 

CBT  and  BA  (Cuijpers  et  al.,  in  press),  which  reported  no  evidence  of  differences  in 

effectiveness  between these  two treatments,  considered  CBT and CR one condition,  and 

therefore could not make the comparisons among CR, BA, and CBT in the treatment of adult 

depression in particular. In order to integrate all available evidence from RCTs, we aimed to 

investigate the effects of CR, BA, and their combination, compared with control conditions, 

in  individual,  face-to-face  treatment  of  adult  depression  through  network  meta-analysis, 

regardless of whether they have been compared in trials in a head-to-head fashion.

Methods

The protocol for this study has been published in PROSPERO (CRD42019128587; 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=128587). We followed 

the PRISMA guideline in presenting our study.

Search strategy

Studies  included  in  this  meta-analysis  were  retrieved  from  an  existing  database  of 

randomized  controlled  trials  on  psychological  treatment  for  depression  which  has  been 

described in detail elsewhere (Cuijpers, Karyotaki et al., 2020; Cuijpers, Karyotaki, Harrer, & 

Ebert, 2019). This database was created through a comprehensive literature search by two 

researchers  independently  in  four  major  bibliographical  databases  (PubMed,  PsycINFO, 

Embase  and the  Cochrane  Library),  by combination  of  both  index terms  and text  words 

indicative of depression and psychotherapy, and applying filters for RCTs (the full search 
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string for PubMed is provided in Appendix A). Further searches were conducted in several 

bibliographical  databases  established  in  non-Western  countries  (Cuijpers,  Karyotaki, 

Reijnders,  Purgato,  &  Barbui,  2018).  References  of  previous  meta-analyses  focused  on 

psychological treatments of depression were also examined. The database currently involves 

720 studies from 1966 to 1 January 2020, is updated yearly and has been previously used in a 

series of meta-analyses (Cuijpers, 2017). Our search was not restricted to any language. Titles 

and  abstracts  of  all  records  present  in  the  database  were  examined  by  2  independent 

researchers  and studies possibly meeting  inclusion criteria  were retrieved as full-text  and 

inspected.  The  decision  about  inclusion  was  made  by  2  independent  researchers.  All 

disagreements were solved by discussion. 

Identification and Selection of Studies

Studies were included if (1) they reported on an RCT; (2) at least two of the following three 

conditions were compared: CR, BA, their combination into CBT, to each other, to care-as-

usual (CAU) or to waiting list condition (WL); (3) it was performed in adults (> 18 years);  

(4) the participants had a diagnosis of depression (based on a clinical interview and/or cut-off 

on a self-report measure); and (5) they reported a measure of depressive symptoms at a post-

treatment assessment.

Appendix  B involves  definitions  of  all  included  interventions.  In  order  to  reduce 

clinical heterogeneity, we only included studies in which interventions were delivered in an 

individual  face-to-face format.  Studies on group, telephone,  guided or unguided self-help 

(internet-based or through other media, such as a book) were excluded. Control groups could 

receive CAU or stay on WL. Participants  were categorized as being in CAU if they had 

access  to  regular  routine  care.  If  no  intervention  was  provided,  it  was  assumed  that 
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participants had access to routine care and were also categorized as CAU. If a group received 

CAU while waiting to receive the intervention, it was considered WL. 

Studies were excluded if they did not report sufficient statistics to perform the meta-

analysis, i.e., means and standard deviations (SD), standard errors, or confidence intervals of 

means (95% CI). Comorbid general  medical or psychiatric  disorders were not used as an 

exclusion  criterion  and  patients  could  come  from  any  setting  (primary  care,  specialized 

mental health care, general medical hospitals) or could be recruited through the community or 

other methods, such as systematic screening. We excluded studies that involved patients with 

comorbid  substance  use  disorders,  and  studies  on  inpatients,  because  the  effect  sizes  of 

psychotherapy have been found to differ from those in outpatients,  probably because the 

usual care in inpatient settings differs considerably (Cuijpers et al., 2011).

Quality assessment

Risk of bias of included studies was assessed as low, or as high/unclear (i.e., a study does not 

provide enough information) by two independent researchers using four criteria of the tool 

from the Cochrane Collaboration  (Higgins  & Green,  2011):  (1) adequate  generation  of a 

randomized  sequence;  (2)  adequate  concealment  of  allocations  prior  to  assignment;  (3) 

masking of outcome data assessors; (4) adequate handling of incomplete outcome data, which 

was rated as good quality if intention-to-treat (ITT) analyses were applied. Disagreements 

were resolved through discussion.

Data extraction

We extracted characteristics of the study (year of publication, country, outcome), participants 

(definition of depression, target group, recruitment method, sample size, size of the compared 

groups), psychological intervention (type of intervention, type of BA, type of manual used for 
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cognitive restructuring, other techniques used next to CR and BA, number of sessions), type 

of control, and data (means, SDs, and tolerability) at post-treatment and at follow-up (means, 

SDs). When available, ITT data were preferred above completers-only data.

Outcomes

In case a study reported on multiple outcome measures indicating severity of depression, we 

used an algorithm, previously reported in several studies (e.g., Cuijpers, Noma et al., 2019), 

in order to select the most reliable one. The current approach allowed us to retrieve the most 

reliable information per study, while allowing us to use all the eligible studies regardless of 

whether  they  were  using  a  clinician-  or  self-rated  instrument,  thus  without  reducing  the 

statistical  power  of  the  analysis.  The  priority  was  given  to  Hamilton  Rating  Scale  for 

Depression  (Hamilton,  1986),  followed  by  Beck  Depression  Inventory  I  or  II  (Beck  et 

al.,1961; Beck et al., 1996), another clinician-rated instrument, another self-report instrument 

with the priority for the Patient Health Questionnaire-9 (Kroenke et al., 2001), the Center for 

Epidemiologic  Studies-Depression  Scale  (Radloff,  1977),  the  Hospital  Anxiety  and 

Depression Scale-Depression (Zigmond & Snaith, 1983), or any other instrument.

Primary  outcome  was  calculated  at  post-treatment,  as  the  difference  between 

conditions  after  the  end of  the  treatment.  Results  at  3  to  12-month  follow-up were  also 

investigated for the studies that reported such findings. Study dropout for any reason during 

the  acute-phase  treatment  served  as  operationalization  of  tolerability  of  different 

interventions.

Statistical Analysis

First, we conducted pairwise meta-analyses for all direct comparisons using a random-effects 

model.  The  standardized  mean  difference  (SMD)  was  used  for  continuous  (depression 
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severity) and relative risk (RR) for binary (tolerability) outcomes. The SMD was calculated 

as Cohen’s  d, where a positive (negative) SMD in the comparison of X versus Y indicates 

that X (Y) is a better treatment. We considered a Cohen’s  d  of 0.20 to be small,  of 0.50 

moderate,  and  of  0.80  large  (Cohen,  1988).  We  calculated  I2 statistic  to  assess  the 

homogeneity of effect sizes.  A  value of 0% indicates  no observed heterogeneity,  and we 

assumed  an   of  25%  to  indicate  low  heterogeneity,  50%  moderate  and  75%  high 

heterogeneity (Higgins et al., 2003). We also computed the 95% CI around  the  I2-statistic 

(Ioannidis et al., 2007) with the non-central  2-based approach in the Heterogi module for 

Stata (StataCorp; Orsini et al., 2006). We examined the possibility of publication bias and 

small study effects (PB-SSE) by visually inspecting the contour enhanced funnel plots for 

any signs of asymmetry. We also conducted Egger’s test (Egger et al., 1997) for comparisons 

with 10 studies or more, for the efficacy outcome. We created  forest plots of comparisons 

based on 5 or more studies, and funnel plots of comparisons based on 10 or more studies.

Next, we used network meta-analysis to combine direct and indirect evidence for all 

relative  treatment  effects  (Mavridis,  2019).  An  important  assumption  of  network  meta-

analysis  is  that  of  transitivity  (Cipriani  et  al.,  2013),  i.e.,  that  the  distribution  of  effect 

modifiers is similar across treatment comparisons. To assess this assumption, we summarized 

important study and patient characteristics (type of recruitment, diagnosis, target group, risk 

of bias,  whether  the country was western or non-western,  baseline severity of depressive 

symptoms) after grouping the studies according to the treatments they compared. Then, we 

checked for important discrepancies in their distribution across the comparisons.

The geometry of the network evidence was summarized by a network plot (Hutton et 

al., 2015). We applied a random-effects network meta-analysis model (Salanti et al., 2008) 

due to the expected clinical and methodological heterogeneity of treatment effects among 

included studies (Salanti, 2012). We fitted the model in a frequentist setting and calculated 
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95% CIs and 95% prediction intervals (PrI; the interval within which the true treatment effect 

of  a  future study is  expected to  lie).  We assessed the ranking of interventions  using the 

surface under  the cumulative  ranking curve (SUCRA; Hutton et  al.,  2015; Salanti  et  al.,  

2011). We also created a contribution plot, which shows the percentage of contributions from 

the direct comparisons for the mixed and indirect estimates. To inspect the consistency of the 

network, we used the loop inconsistency approach for testing inconsistency locally for all 

loops in the network (Chaimani et al., 2013). We used the design-by-treatment approach to 

test inconsistency globally in the network (Higgins et al., 2012).

Meta-regression  analyses  were  performed  for  pairwise  comparisons  using  type  of 

recruitment (community, clinical or other), type of diagnosis (studies in which participants 

met criteria for a depressive disorder versus studies where participants scored high on a self-

report scale), target group (adults in general versus specific target groups), publication year 

(continuous variable), whether the study was conducted in a western or non-western country, 

and risk of bias (continuous variable). Sensitivity analyses were conducted by analyzing only 

studies evaluated at low risk of bias, only with studies where Beck’s (1979 or 1995) manual 

was  used,  and  with  studies  in  which  a  specific  type  of  behavioral  activation  (pleasant 

activities, self-control, contextual or behavioral activation treatment for depression) was used 

(Mazzucchelli et al., 2009). In addition, some studies (i.e., Euteneuer et al., 2017; Pecheur & 

Edwards, 1984;  Propst et al.,  1992; and Rief et al., 2018) reported results on two or more 

arms of the same type of psychotherapy,  but with slight modifications (for example,  with 

more  emphasis  on  religious  metaphors  in  CR,  or  physical  exercise  or  mindful  sensory 

perception in BA). Hence, we performed the main meta-analyses pooling these conditions 

together so that each study had only one outcome for one type of therapy. Subsequently, we 

conducted  a  sensitivity  analysis  where  these  conditions  were  considered  separate 

psychotherapies.
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Analyses were conducted in Stata/SE, version 16.1 for Mac (StataCorp., 2019; White, 

2015). Following recent recommendations (Efthimiou & White, 2020), we avoided using the 

concept of “statistical significance” and we concentrated on interpreting the estimated effect 

sizes and confidence intervals for all our analyses.

Results

Selection, Inclusion, and Characteristics of Studies

As shown in the PRISMA flowchart (Appendix C), which describes the process of inclusion 

as well as the reasons for exclusion, a total of 24647 abstracts (18217 excluding duplicates) 

were examined and 2912 full texts were retrieved for further inspection. In the end, 2867 

studies  were  excluded  and  45  studies  with  3382  participants  met  the  inclusion  criteria. 

Characteristics  of included studies  are  given in  Appendix D, while  Appendix E contains 

references of the studies.

The 45 included studies reported results of 32 CBT, 4 CR, 19 BA, 20 CAU and 19 

WL conditions. While in 28 studies (62.2%) participants met diagnostic criteria for a mood 

disorder,  participants  in  17 studies  (37.8%) scored above a  cut-off  point  of  a  self-report 

instrument.  Nineteen  studies  (42.2%)  used  community  means  of  recruitment,  14  studies 

(31.1%)  recruited  solely  clinical  samples  and  12  studies  (26.7%)  used  other  means  of 

recruitment.  The target  group consisted  of  unselected  adults  in  19  (42.2%) studies,  both 

student and elderly participant samples in 6 (13.3%) studies, samples with comorbid general 

medical disorder in 9 (20.0%) studies, 1 (2.2%) study focused on women with postpartum 

depression and 4 (8.9%) on other specific target groups.  A great majority of studies (39; 

86.7%) was conducted in Western countries. As for other techniques used besides CR and 

BA, the authors listed problem-solving techniques in 9 (20.0%) studies, physical activity as 

part  of  BA,  relaxation  (each  in  3  studies;  6.7%),  mindful  sensory  tasks  as  part  of  BA, 
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religious rationale in CR or providing a booklet to the participant (each in 2 studies; 4.4%). 

Other techniques (family psychoeducation,  coping strategies,  advice on sleeping problems 

etc.)  were  reported  in  1  study only.  A full  overview of  reported  techniques  is  given  in 

Appendix D.

Regarding risk of bias, an adequate sequence generation was reported by 23 studies 

(51.1%), allocation to conditions by an independent or third party was reported by 19 studies 

(42.2%), 20 (44.4%) studies reported masking of outcome assessors and 18 studies (40.0%) 

used self-report measures. ITT analyses were conducted in 28 studies (62.2%). All quality 

criteria were met by 12 studies (26.7%), 19 studies (42.3%) met 2 or 3 criteria, and 14 studies 

(31.1%) 1 or no criterion of quality.

Pairwise Meta-analyses

Results of pairwise meta-analyses are shown in Table 1. The pairwise meta-analyses involved 

five comparisons with five or more studies, and forest plots of these comparisons are shown 

in Appendix F. There was evidence of differences between CBT (1.07 [0.81 to 1.33]) and 

also  BA  (1.52  [1.13  to  1.91])  versus  WL,  both  with  large  effect  sizes.  The  estimated 

difference between CBT (0.48 [0.28 to 0.68]); and BA (0.49 [0.27 to 0.71]) versus CAU were 

small to moderate, favoring CBT and BA. We also found evidence for difference between CR 

versus WL in favor of CR with a large effect size (1.84 [0.98 to 2.70]), but there were no 

studies  comparing  CR versus CAU. In addition,  we found no evidence  of differences  in 

effectiveness  of  CBT versus BA (-0.03 [-0.19 to 0.13]);  CBT versus CR (0.75 [-0.01 to 

1.51]); and CR versus BA (0.13 [-0.41 to 0.66]).

Heterogeneity  was  low  to  moderate  (I2 statistic  ranged  from  0  to  53%)  in  all 

comparisons, but the 95% CIs of the I2 statistic were wide. Only for one comparison (CBT vs 
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WL), there was evidence for PB-SSE (Appendix G). There were two comparisons in which 

Egger’s test could not be applied due to low number of studies.

Network Plot

Figure 1 shows the network plot, while the number of studies for each comparison is shown 

in Table 1. The network was well connected. The comparison between CBT and WL was the 

most examined, while CR was relatively weakly connected to the network. Closed loops were 

found for all conditions. Appendix H presents the contribution plot.

Network Meta-analysis

Table  2  shows  the  main  results  of  the  network  meta-analysis.  There  was  evidence  of 

increased effectiveness of CBT (1.07 [0.87 to 1.26]); CR (1.20 [0.69 to 1.70]); and BA (1.15 

[0.90 to 1.40]) versus WL, with large effect sizes. There was also evidence of superiority 

compared to CAU, but with small to moderate effect sizes (0.44 [ 0.28 to 0.60]; 0.57 [0.08 to 

1.07]; and 0.52 [0.34 to 0.71], respectively). We found no evidence of a difference between 

CBT, CR and BA. CAU was found to be superior to WL (0.63 [0.38 to 0.87]).

Regarding tolerability, there was little evidence to support superiority of any intervention 

(CBT, CR, BA) above the others. CBT (0.76 [0.50 to 1.15]; 0.96 [0.76 to 1.21], respectively); 

CR (0.80 [0.04 to 18.08]; 1.01 [0.04 to 22.81], respectively); and BA (0.66 [0.42 to 1.05]; 

0.84 [0.63 to 1.11], respectively) were also not more tolerable than WL or CAU.

Figure 2 presents the estimated effects of all treatments using CAU as the reference and 

Table 3 shows the ranking of treatment formats (SUCRA).

Assessment of transitivity and inconsistency
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We summarized potential effect modifiers (Appendix I) after grouping studies by treatment 

comparison. This inspection suggested that these characteristics were distributed across the 

comparisons in the network evenly, with the exception of the comparison between CR and 

WL. Both studies performing this comparison only recruited patients from the community 

and only included participants with lower baseline severity of depressive symptoms. This was 

in contrast with the rest of the comparisons, raising concerns about the transitivity assumption 

required  for  network  meta-analysis.  In  line  with  this,  the  loop-specific  approach  for 

inconsistency showed that the loop CBT-CR-WL was particularly inconsistent, while there 

was  weaker  evidence  for  the  remaining  loops  (Appendix  J).  The  design-by-treatment 

interaction test also found some evidence of global inconsistency across all comparisons (p 

= .09).

Long-term Effectiveness

Table 4 presents the results of the network meta-analysis at 3 to 12 months of follow-up. 

Since 6 out of 10 comparisons were reported in 2 or fewer studies (out of which 4 were not  

reported in any studies) and only two comparisons (CBT versus CAU and BA versus CAU) 

had more  than 5 studies,  the  network was not  well  connected.  In  addition,  only 1 study 

examined  WL.  No local  or  global  inconsistency in  the  network was found by the  loop-

specific approach or design-by-treatment interaction model (p = 0.67). Using network meta-

analysis, we found evidence of superiority of CBT (1.13 [0.37 to 1.88]); CR (1.44 [0.49 to 

2.38]); and BA (1.15 [0.41 to 1.89]) over WL, all with large effect sizes. There was also 

evidence of superiority over CAU (CBT: 0.37 [0.26 to 0.47]; CR: 0.68 [0.08 to 1.28]; BA: 

0.39 [0.26 to 0.52]), with small to moderate effect sizes. There was no evidence of difference 

between CBT, CR and BA, and CAU was superior to WL (0.76 [0.01 to 1.51]). Nevertheless,  
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these findings  have to be considered with caution,  due to  small  number  of comparisons, 

particularly for WL.

Meta-regression and Sensitivity Analyses

Appendix K shows the results of the meta-regression analyses. These analyses showed that 

some  variables  were  strongly  associated  with  the  treatment  effect,  namely  means  of 

recruitment (CBT vs BA), whether diagnostic interview was used to assess if participants 

were eligible for the study (CBT vs CR), and whether a study was conducted in a western or 

a non-western country (CBT vs WL, and CBT vs CAU). 

Sensitivity analyses are reported in appendices L to Q. The first sensitivity analysis 

(Appendix L) was limited to low risk of bias studies. All studies reporting on a CR arm were 

assessed as high-risk studies, therefore, the CR condition was completely removed. Results 

were similar to the main analysis, with no evidence of differences between CBT and BA, and 

intervention conditions being superior to WL and CAU. Again, CAU was more effective than 

WL. The results were comparable to the overall findings also in the second (limited to studies 

using Beck’s manual of CBT; Appendix M), the third (with only the pleasant activities type 

of BA included; Appendix N), the fourth (including only studies with BA intervention of the 

contextual  type;  Appendix  O)  and  the  fifth  (only  studies  with  BA  intervention  of  the 

behavioral  activation  treatment  for  depression  [BATD]  type;  Appendix  P)  sensitivity 

analyses.  Nevertheless,  when  including  only  the  BATD  type,  the  BA  intervention  was 

superior to the full CBT with a moderate effect size (0.73 [0.15 to 1.31]).

In the sixth sensitivity analysis (Appendix Q), we considered two and more arms in 

the same study looking into the same type of psychotherapy as different interventions. The 

results were again comparable to the main analysis, with no evidence of differences between 
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CBT, CR and BA, these interventions being superior to CAU and WL, and with WL inferior 

to CAU.

Discussion

To  the  best  of  our  knowledge,  the  current  analysis  is  the  first  network  meta-analysis 

comparing CBT, CR and BA simultaneously and it included the largest number of studies 

focused on the comparisons of interest.  The aim of the current study was to examine the 

comparative effects  of CR, BA, their  combination as CBT, and control  conditions  in the 

treatment of depression in adults. We did not find evidence of differences between CBT, CR 

and BA. Compared to CAU, the effect sizes of CBT, CR and BA were moderate, while they 

were large in comparison to WL. CAU was more effective than WL. CR alone was only 

examined by trials with high risk of bias and thus no firm conclusions can be drawn about its 

performance.  Similar results were obtained at long-term, however, these findings must be 

considered with caution due to low number of studies. We also did not find evidence of 

differences in tolerability of the conditions. 

The results  of the current study are in line with findings of some of the previous 

studies (Cuijpers et al., in press; Jacobson et al., 1996; Mazzucchelli et al., 2009; Richards et 

al., 2016) and may also be in agreement with the common-factor model of psychotherapeutic 

effects (Wampold & Imel, 2015). The present results did not suggest that BA or CR alone are 

less effective than their combination, as was observed in some RCTs (McNamara & Horan, 

1986; Taylor & Marshall, 1977). A previously conducted pairwise meta-analysis (Cuijpers, 

Cristea et al., 2019) reported a moderate effect size of g = 0.46 (0.01 to 0.91) in favor of CBT 

in comparison to CR. We also found a moderate effect size between CBT and CR, d = 0.75 (-

0.01 to 1.51), in a pairwise comparison, although our network results do not provide evidence 

of such difference. In the network meta-analysis, when also indirect effects were taken into 
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account,  the effect size decreased to d =  -0.13 (-0.62 to  0.36), meaning no evidence of a 

difference.  Since  the  two  studies  providing  the  direct  effects  for  this  comparison  had  a 

substantial risk of bias, these results need to be considered with caution. It may be that CBT 

is indeed superior to CR only as previous research suggests, but the current evidence does not 

allow for such conclusions and it seems that neither of the conditions is superior to the other. 

Studies of higher quality are needed to investigate how CR alone really performs.

We  found  significant inconsistency  in  the  loop  among  CBT,  CR  and  WL.  The 

inconsistency factor for this loop, i.e., the difference between direct and indirect evidence, 

was 1.55 (0.29 to 2.80). One reason behind this inconsistency may be the suboptimal quality 

of the small number of included studies investigating the comparison between CR and WL, 

as it was resolved in our first sensitivity analysis (when removing studies with high risk of 

bias). These studies (i.e., Taylor & Marshall, 1977; Wilson et al., 1983) were both evaluated 

to be of high risk of bias, showed huge effects for the given comparison (2.18 [0.82 to 3.54], 

1.61 [0.50 to 2.72], respectively)  and included small  numbers of participants  (14 and 17, 

respectively). In the sensitivity analysis with only low risk of bias studies, also the CR arm 

was removed due to high risk of bias in all the studies focusing on this condition. Therefore, 

caution must be taken when making conclusions about the effectiveness of CR and more 

research is needed to examine this issue.

Our findings were largely replicated in our sensitivity analyses. When including only 

the  BATD type  of  BA,  the  BA intervention  was  superior  to  the  full  CBT.  The  studies 

investigating this type of BA (i.e., Gawrysiak et al., 2009; McIndoo et al., 2016; Nasrin et al., 

2017) have all considerably small sample sizes (30, 30 and 36 participants, respectively), and 

two out of the three studies (Gawrysiak et al., 2009; McIndoo et al., 2016) were evaluated as 

having high risk of bias. It is hence possible that the effect of BA was overestimated in this 
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analysis. Nevertheless, potentially differential effectiveness of various types of BA warrants 

further investigation.

The results of the study should be considered in the light of its limitations. First, the 

evidence from the loop involving CBT, CR and WL was highly inconsistent. In addition, 

considerably low number of studies examined CR, those which examined it had a high risk of 

bias  and  the  direct  comparison  of  CR and  CAU was  missing  completely.  Hence,  better 

quality studies, especially high-quality studies that test the components of CBT in head-to-

head fashion, are necessary to examine the effectiveness of these conditions. Second, the 95% 

CIs of the I2 statistic were often very wide and may imply that large heterogeneity among the 

studies may exist. Yet, the included studies showed only moderate heterogeneity. Third, some 

studies used additional techniques on top of the ones core to CR and BA, which may have 

contributed to the heterogeneity of the psychotherapies examined, and deviations could have 

occurred from the intended intervention, which was difficult to account for. Notwithstanding, 

all psychotherapies involved followed an accepted manual for given approach and additional 

techniques represented only a minority of the time the therapist spent with the participant. 

Fourth, our analysis did not find any evidence of a difference among the conditions regarding 

tolerability.  The  operationalization  of  tolerability,  which  was  only  a  proxy,  might  have 

contributed to this fact. In addition, our examination of tolerability covered solely the topic of 

dropout from study, but not from the intervention. Thus, further investigation needs to be 

conducted to  address this  question.  Fifth,  our database was updated in  January 2020, we 

could  have  therefore  missed  relevant  studies  published  during  the  year  2020.  Sixth,  our 

inclusion was limited to studies with individual face-to-face format; thus, differential effects 

of the active conditions in other formats still have to be examined. Finally, a large number of 

studies was deemed to be at a high risk of bias, and there was evidence of PB-SSE in the 

comparison  of  CBT and  WL.  Nevertheless,  our  sensitivity  and  meta-regression  analyses 
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provided similar results in studies with low risk of bias and there was no evidence of PB-SSE 

in the comparison of active conditions.

Future research should focus on investigating the effectiveness of the CR condition in 

comparison to CBT and BA. Moreover, the results of our sensitivity analyses call for future 

work towards identifying  the most  effective approach to delivering BA. Furthermore,  the 

concept of tolerability should be approached as a study, but also treatment dropout, to allow 

us to identify treatments where a higher number of participants receives an adequate dose of 

the intervention. Finally, although our approach enabled the optimal use of all available data, 

our findings still refer to the average effectiveness and tolerability of the treatments at hand. 

Important predictors of effectiveness and tolerability for individual patients should thus be 

identified by means of an individual patient data network meta-analysis (IPD-NMA; Debray 

et al., 2015; Tomlinson et al., 2020).

The current study suggests that CR or BA alone, and their combination (CBT) can be 

effective interventions in comparison to WL and CAU in the treatment of adult depression. 

Moreover, in line with the common-factor model, there was no evidence of a difference in 

effectiveness among these three active interventions. However, the quality of evidence for 

performance  of  CR  only  was  low  and  our  results  do  not  allow  us  to  draw  any  firm 

conclusions about the effectiveness of CR alone.

Our findings suggest that administering CBT and BA only may lead to comparable 

clinical outcomes. This may be true also about CR alone, although more research is needed 

on this topic. Hence, attention should be also paid to patient’s and therapist’s preferences and 

to predictors of differential effectiveness yet to be identified in future research. On top of 

enhanced  personalization  of  treatment,  our  results  could  also  contribute  to  its  easier 

implementation  and  dissemination.  Accessibility  of  psychotherapy  may  profit  from  our 

findings  in  settings  with  no  availability  of  a  psychotherapist  or  other  CBT-trained 
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professional. For example, it has been suggested that BA can be effectively delivered by lay 

counsellors (Chowdhary et al., 2016; Patel et al., 2017) or via internet-based interventions 

(Arjadi  et  al.,  2018);  based  on  that,  we  might  also  expect  that  it  can  be  successfully 

administered  by trained  non-specialized  helpers,  such as  public  health  nurses.  Moreover, 

training  in  BA or  its  involvement  into  self-help  interventions  may require  less  time  and 

resources than full CBT. In conclusion, given the suggested comparable effectiveness of the 

included  treatments,  preference,  predictors  of  effectiveness  or  accessibility  can  inform 

collaborative decision-making when choosing the treatment for an individual patient.
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Table 1
Pairwise Meta-analyses of CBT, CR and BAa

Condition comparison No. SMD (95% CI) I2 Statistic (95% CI) tau2 Egger Test P Value

CBT vs CR 2 0.75 (-0.01 to 1.51) 13 (NC) 0.04 b

CBT vs BA 6 -0.03 (-0.19 to 0.13) 0 (0-61) 0.00 .53

CBT vs WL 15 1.07 (0.81 to 1.33) 53 (0-72) 0.13 .001

CBT vs CAU 12 0.48 (0.28 to 0.68) 51 (0-73) 0.06 .70

CR vs BA 4 0.13 (-0.41 to 0.66) 16 (0-73) 0.05 .30

CR vs WL 2 1.84 (0.98 to 2.70) 0 (NC) 0.00 b

BA vs WL 5 1.52 (1.13 to 1.91) 0 (0-64) 0.00 .22

BA vs CAU 8 0.49 (0.27 to 0.71) 52 (0-76) 0.04 .31

Note. Abbreviations (alphabetical): BA: Behavioral activation; CAU: Care as usual; CBT: Cognitive behavior therapy;  CR: 

Cognitive restructuring; NC: Not calculated; WL: Waitlist condition.

A positive (negative) SMD favors the first (second) treatment in each comparison.

aNo studies were available for the comparison of CR and CAU, and CAU and WL.

b This cannot be calculated when the number of studies is smaller than 3.
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Figure 1. Network Plot 

Note.  Abbreviations (alphabetical):  BA: Behavioral activation; CAU: Care as usual;  CBT: 

Cognitive behavior therapy; CR: Cognitive restructuring; WL: Waitlist.

Table 2

Estimated Relative Effects from Network Meta-analysis – Effectiveness (below Diagonal) and Tolerability (above Diagonal)
Cognitive Behavioral Therapy 0.96 (0.04 to 21.54) [0.04 to 24.45] 1.15 (0.87 to 1.51) [0.73 to 1.79] 0.76 (0.50 to 1.15) [0.44 to 1.31] 0.96 (0.76 to 1.21) [0.63 to 1.46]

-0.13 (-0.62 to 0.36) [-0.78 to 0.52] Cognitive Restructuring 1.20 (0.05 to 27.13) [0.05 to 30.80] 0.80 (0.04 to 18.08) [0.03 to 20.52] 1.01 (0.04 to 22.81) [0.04 to 25.90]

-0.08 (-0.26 to 0.10) [-0.54 to 0.38] 0.05 (-0.43 to 0.53) [-0.60 to 0.70] Behavioral Activation 0.66 (0.42 to 1.05) [0.37 to 1.20] 0.84 (0.63 to 1.11) [0.53 to 1.32]

1.07 (0.87 to 1.26) [0.60 to 1.54] 1.20 (0.69 to 1.70) [0.53 to 1.87] 1.15 (0.90 to 1.40) [0.65 to 1.64] Waiting List 1.26 (0.80 to 2.01) [0.70 to 2.28]

0.44 (0.28 to 0.60) [-0.01 to 0.90] 0.57 (0.08 to 1.07) [-0.09 to 1.24] 0.52 (0.34 to 0.71) [0.06 to 0.99] -0.63 (-0.87 to -0.38) to [-1.12 to -0.14] Care as Usual

Note. The treatments examined in this study are shown in the diagonal. Numbers underneath the diagonal denote standardized mean differences with 95% 

CIs and 95% PIs for every specific contrast between the nodes. A number larger than zero favors the column-defining treatment of the cell. Numbers above  

the diagonal show relative risks for tolerability with 95% CIs and 95% PIs. A relative risk larger than 1 favors the row-defining treatment.

(A) Effectiveness (B) Tolerability 

Figure 2. Estimated Effectiveness (in SMD) and Tolerability (in RR) of CBT, CR, BA and 

WL versus CAU. 
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Note.  Abbreviations 

(alphabetical): BA: Behavioral activation; CBT: Cognitive behavioral therapy; CR: 

Cognitive restructuring;  SMD:  Standardized  mean  difference; WL: 

Waiting list.

The 

reference  group for both the effectiveness (A) and tolerability (B) plots is CAU.

Table 3

Ranking of All Treatments after Network Meta-analysis, according to the Surface under the Cumulative 

Ranking Curve
Condition Effectiveness, % Tolerability, %
Cognitive Behavioral Therapy 62.4 45.0
Cognitive Restructuring 81.5 49.8
Behavioral Activation 80.8 19.3
Waiting List 0.0 81.6
Care as Usual 25.3 54.3
Note. Abbreviations (alphabetical): BA: Behavioral activation; CBT: Cognitive behavioral therapy; CR: 

Cognitive restructuring.

Table 4

Long-term Effects of CBT, CR, BA and Control Conditions

Network meta-analyses Pairwise meta-analyses

Contrasta SMD 95% CI 95% PI No. SMD 95% CI I2 95% CI tau2 Egger (p)

CBT vs CR -0.31 -0.91  to 

0.29

-0.98~0.36 1 -0.02 -1.17  to 

1.13

a a a a

CBT  vs 

BA

-0.03 -0.17  to 

0.12

-0.31~0.26 3 0.02 -0.16  to 

0.20

0 0-73 0.00 .21

CBT  vs 

WL

1.13 0.37  to 

1.88

0.30~1.95 0

CBT  vs 

CAU

0.37 0.26  to 

0.47

0.10~0.63 21 0.36 0.24  to 

0.48

33 0-60 0.02 .59

CR vs BA 0.29 -0.30  to 

0.87

-0.37~0.94 3 0.41 -0.29  to 

1.10

25 0-79 0.10 .53

CR vs WL 1.44 0.49  to 

2.38

0.43~2.45 0

CR  vs 

CAU

0.68 0.08  to 

1.28

0.01~1.35 0

BA vs WL 1.15 0.41  to 

1.89

0.34~1.96 1 1.18 0.48  to 

1.88

a a a a

BA  vs 0.39 0.26  to 0.11~0.67 7 0.41 0.28  to 31 0-70 0.01 .27
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CAU 0.52 0.55
WL  vs 

CAU

-0.76 -1.51  to 

-0.01

-1.58~0.06 0

Note. Abbreviations  (alphabetical):  BA:  Behavioral  activation;  CAU:  Care as usual;  CBT: Cognitive  behavior therapy;  CR: Cognitive  restructuring;  NC: Not 

calculated; WL: Waitlist condition.

a This cannot be calculated when the number of studies is smaller than 3.
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