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ABSTRACT ARTICLE HISTORY
Most people with a mental disorder meet criteria for multiple Received 17 June 2022
disorders. We conducted a systematic review and meta-analysis of Accepted 4 January 2023
randomized trials comparing psychotherapies for people with KEYWORDS
depression and comorbid other mental disorders with non-active Psychotherapy; depression;
control conditions. We identified studies through an existing data- anxiety; substance use
base of randomized trials on psychotherapies for depression. Thirty- disorders; insomnia; meta-
five trials (3,157 patients) met inclusion criteria. Twenty-seven of the analysis

41 interventions in the 35 trials (66%) were based on CBT. The

overall effect on depression was large (g=0.65; 95% Cl: 0.40 ~

0.90), with high heterogeneity (I = 78%; 95% Cl: 70 ~ 83). The ten

studies in comorbid anxiety showed large effects on depression (g

=0.90; 95% Cl: 0.30~1.51) and anxiety (g=1.01; 95% Cl: 0.28 ~

1.74). For comorbid insomnia (11 comparisons) a large and signifi-

cant effect on depression (g =0.99; 95% Cl: 0.16 ~ 1.82) and insom-

nia (g=1.38; 95% Cl: 0.38 ~2.38) were found. For comorbid

substance use problems (12 comparisons) effects on depression

(g =0.25; 95% Cl: 0.06 ~ 0.43) and on substance use problems (g =

0.25; 95% Cl: 0.01 ~0.50) were significant. Most effects were no

longer significant after adjustment for publication bias and when

limited to studies with low risk of bias. Therapies are probably

effective in the treatment of depression with comorbid anxiety,

insomnia, and substance use problems.
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Introduction

Depressive disorders are highly prevalent and are associated with considerable loss of
quality of life for patients and their relatives, with increased levels of morbidity and
mortality, and with enormous economic costs for society (Herrman et al., 2022). Several
antidepressants and psychological interventions have been found to be effective in the
treatment of depression (Cipriani et al., 2018; Cuijpers, Quero, et al., 2021). However, the
effects of these treatments have not been tested extensively in patients with other
comorbid mental disorders, while comorbidity is the norm among depression, as it is
among other common mental disorders (Demyttenaere et al., 2004; Kessler et al., 2005).

More than 50% of people with a mental disorder in a given year meet criteria for
multiple disorders, and it has been estimated that about a quarter meets criteria for 3 or
more diagnoses (Demyttenaere et al., 2004; Kessler et al., 2005). Most people who are
diagnosed with depression have a comorbid anxiety and/or substance use disorder
(Herrman et al., 2022) and that is true in community epidemiological surveys
(Wanders et al., 2016), in primary care (Kotiaho et al., 2019), and in specialized mental
healthcare settings (Lamers et al., 2011). But many patients with a depressive disorder
have often also other mental disorders, including insomnia (Staner, 2010), borderline
personality disorder (Beatson & Rao, 2013), and post-traumatic stress disorder (PTSD)
(Rytwinski et al., 2013).

Currently, more than 800 trials have examined the effects of psychological treatments
of depression (Cuijpers & Karyotaki, 2020), and several meta-analyses have focused on
the effects of these treatments on comorbid mental health problems, such as anxiety
(Weitz et al., 2018), insomnia (Ye et al., 2015) and suicidality (Cuijpers et al., 2013).
However, to examine whether psychological treatments are effective in people with other
comorbid mental disorders, trials are needed in which participants meet criteria for both
depression and the comorbid mental disorder at baseline. That is necessary because only
these trials can show whether psychological treatments are indeed effective in these
populations. None of these previous meta-analyses focused on this type of studies, and
only examined the effects on comorbid mental health problems in the total population of
depressed participants, regardless of whether they met diagnostic criteria for the comor-
bid disorder at baseline.

In the current systematic review and meta-analysis, we will focus on studies examining
the effects of psychological treatments compared with control groups in participants who
meet criteria for depression as well as criteria for other comorbid mental disorders. To
the best of our knowledge, this is the first meta-analysis focusing on trials among people
with comorbid depression and other mental disorders.

Methods
Identification and selection of studies

The current study is part of a larger meta-analytic project on psychological treatments of
depression that was registered at the Open Science Framework (Cuijpers & Karyotaki,
2020; doi:10.17605/0OSF.I0/825C6) and supplemental materials are available at the
website of the project (www.metapsy.org/depression-psychotherapy). The protocol for
the current meta-analysis has been published at the Open Science Framework, before the
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end of the data extraction and before the start of the analyses (Cuijpers, 2021). The
studies included in the current study were identified through the larger, already existing
database of randomized trials on the psychological treatment of depression. This data-
base has been used in a series of earlier published meta-analyses (Cuijpers, 2017). For this
database, we searched four major bibliographical databases (PubMed, PsycInfo, Embase
and the Cochrane Library) by combining index and free text terms indicative of depres-
sion and psychotherapies, with filters for randomized controlled trials. The full search
strings can be found at the website of the project (https://protectlab.shinyapps.io/
depressionShinyWebsite/search_strings.pdf). Furthermore, we checked the references
of earlier meta-analyses on psychological treatments of depression. The database is
continuously updated and was developed through a comprehensive literature search
(from 1966 to January 1, 2022). All records were screened by two independent
researchers and all papers that could possibly meet inclusion criteria according to one
of the researchers were retrieved as full-text. The decision to include or exclude a study in
the database was also done by the two independent researchers, and disagreements were
resolved through discussion.

For the current study, we included randomized controlled trials in which a psycho-
logical intervention was compared with a control condition (waitlist, care-as-usual, or
other non-active control) in people with both depression (according to a diagnostic
interview or a score above the cut-off of a self-report depression measure) and a
comorbid mental health problem (also according to a diagnostic interview or a score
above the cut-off of a self-report measure). We included psychological interventions
primarily targeting either depression, the comorbid disorder, or both. We included trials
with any comorbid mental health problem. Studies in people with general medical
disorders (including dementia) were not included, also because these studies have been
examined in a recent meta-analysis by our group (Miguel et al., 2021). We also included
studies in which all participants in the intervention and control group received anti-
depressants, because these studies do allow to estimate the unique effects of the psy-
chotherapy. We only included individual, group and guided self-help interventions.
Interventions without any human interaction were not included, because these have
been found to be less effective than other treatment formats (Cuijpers et al.,, 2019;
Karyotaki, et al., 2017, 2021). We excluded studies in which two therapies were compared
with each other and no control group was available. We also excluded trials aimed at one
single disorder.

Quality assessment and data extraction

We assessed the validity of included studies using four criteria of the “Risk of bias” (RoB)
assessment tool, version 1, developed by the Cochrane Collaboration (Higgins et al.,
2011). We used version 1 of this tool because this meta-analysis is part of a yearly updated
meta-analytic database, for which it is not required to use the updated RoB 2 tool (Sterne
et al., 2019).

The RoB tool assesses possible sources of bias in randomized trials, including the
adequate generation of allocation sequence; the concealment of allocation to conditions;
the prevention of knowledge of the allocated intervention (masking of assessors); and
dealing with incomplete outcome data (this was assessed as positive when intention-to-
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treat analyses were conducted, meaning that all randomized patients were included in the
analyses). Assessment of the validity of the included studies was conducted by two
independent researchers, and disagreements were solved through discussion.

We also coded participant characteristics (comorbid mental health problem; diagnos-
tic method; recruitment method; generic versus specific target group; mean age; propor-
tion of women); characteristics of the psychological treatments (type of therapy;
treatment format; number of sessions) as well as the main focus of the intervention
(depression, comorbid mental disorder, or both); and general characteristics of the
studies (type of control group; publication year; country where the study was conducted).

Outcome measures

For each comparison between a psychological treatment and a control condition, the effect
size indicating the difference between the two groups at post-test was calculated (standardized
mean difference corrected for small-sample bias; Hedge's g; Hedges & Olkin, 1985). Effect
sizes were calculated by subtracting (at post-test) the average score of the psychotherapy
group from the average score of the control group and dividing the result by the pooled
standard deviation. Because some studies had relatively small sample sizes we corrected the
effect size for small sample bias. When means and standard deviations were not reported we
calculated the effect size using dichotomous outcomes; and if these were not available either,
we used other statistics (such as t-value or p-value) to calculate the effect size.

For each study, we calculated the effect size indicating the effects of the intervention
on depression as well as on the comorbid mental health problem. For depression, we
selected the outcome measure based on an algorithm that we used in a previous meta-
analysis on psychotherapies for depression, giving priority to the HAM-D-17, the BDI,
the BDI-II, another clinician-rated instrument and another self-report instrument
(Cuijpers et al., 2020). For the comorbid mental health problems, we selected the main
outcome reported in the study or if more than one outcome was reported, the outcome
that was reported in the majority of trials. When this was not possible, we used the first
main outcome that was reported in the description of outcome measures. Effect sizes
were calculated using Comprehensive Meta-Analysis software (version 3.3070; CMA).

Meta-analyses

To calculate pooled mean effect sizes, we used the “meta” (Balduzzi et al., 2019),
“metafor” (Viechtbauer, 2010) and “dmetar” (Harrer et al., 2022) packages in R (version
4.1.1) and conducted all analyses in R studio (version 1.1.463 for Mac). Because we
expected considerable heterogeneity among the studies, we employed a random effects
pooling model in all analyses. We used the inverse variance method for pooling effect
sizes with the Hartung-Knapp adjustment for the random effects model. The between-
study heterogeneity variance was calculated with the Restricted Maximum Likelihood
(REML) estimator.

We calculated the pooled effect sizes for each comorbid disorder separately, but for
depression we also calculated the pooled effect size for all trials together, because they are
all aimed also at people suffering from depression. We conducted subgroup analyses to
examine the differences between the comorbid disorders in terms of effects on
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depression. Subgroup analyses were conducted according to a mixed-effects model, in
which studies within subgroups were pooled with a random-effects model, while tests for
differences between subgroups were conducted with a fixed-effects model.

Because we did not expect large numbers of studies in each of the subgroups of
comorbid disorders, we planned to conduct only a limited number of exploratory
subgroup analyses. Apart from the subgroup analyses examining the differential effect
of therapies for the identified comorbid disorders, we also conducted subgroup analyses
for the subgroups indicating if a diagnostic interview was used to establish the presence
of the disorder, if the intervention was aimed at depression, at the comorbid disorder or
at both, and for type of control condition. We avoided subgroups with less than 3 studies.

In addition to Hedges’ g, we also calculated Numbers-needed-to-treat (NNT) for
depression using the formulae provided by Furukawa et al. (2005), in which the control
group’s event rate was set at a conservative 16% (based on the pooled response rate of
50% reduction of symptoms across trials in psychotherapy for depression) (Cuijpers et
al., 2021). We did not calculate NNTs for the outcomes on the comorbid mental health
problems, because the control group’s outcome rates are unknown.

As a test of homogeneity of effect sizes, we calculated the I-statistic and its 95% confidence
interval, which is an indicator of heterogeneity in percentages. A value of 0% indicates no
observed heterogeneity, and larger values indicate increasing heterogeneity, with 25% as low,
50% as moderate, and 75% as high heterogeneity (Higgins et al., 2003). Because the 95% CI of
the effect size does not indicate how the true effects found in studies are distributed, we also
added the prediction interval which indicates the range in which the true effect size of 95% of
all populations will fall (Borenstein et al., 2009; Borenstein et al., 2017).

We tested for publication bias (small sample bias) by inspecting the funnel plot on
primary outcome measures and by Duval and Tweedie’s trim and fill procedure (Duval &
Tweedie, 2000), which yields an estimate of the effect size after correction for the funnel
plot asymmetry. We also used two other methods to examine the potential impact of
publication bias: Riicker’s “limit meta-analysis method” (Riicker et al., 2011), and the
three-parameter selection model (Carter et al., 2019; McShane et al., 2016).

We also conducted Egger’s test of the intercept to quantify the bias captured by the
funnel plot and to test whether it was significant. The RRs indicating incidence and
acceptability of the interventions were pooled across studies, with the Hartung and
Knapp method used to adjust test statistics and confidence intervals, and an increment
of 0.1 added for studies with a zero-cell count.

We conducted sensitivity analyses: (1) in which we limited the analyses to studies with
low risk of bias (low risk for all four items of the risk of bias tool); (2) analyses in which
outliers were excluded. We defined outliers according to “non-overlapping confidence
intervals” approach, in which a study is defined as an outlier when the 95% CI of the
effect size does not overlap with the 95% CI of the pooled effect size (Harrer et al., 2022).

Results
Selection and inclusion of studies

After examining a total of 30,889 records (21,563 after removal of duplicates), we
retrieved 3,584 full-text papers for further consideration. We excluded 3,549 of the
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Figure 1. Flowchart for the inclusion of studies.

retrieved papers. The PRISMA flowchart describing the inclusion process, including the
reasons for exclusion, is presented in Figure 1. A total of 35 randomized controlled trials
(with 41 comparisons between a psychotherapy and a control group) met inclusion
criteria for this meta-analysis.

Characteristics of included studies

A summary of key characteristics of the 35 included studies is presented in Table 1. In the
trials, 3,157 patients participated, 1,822 in the intervention and 1,335 in the control
conditions. Ten studies were aimed at comorbid insomnia, nine on anxiety, and eight on
substance use problems. The remaining eight studies were aimed at psychotic disorders
(two studies), PTSD (two), autism, borderline personality disorder (BPD), OCD, and
suicide (each one study). The two studies on PTSD that were included were not directly
aimed at PTSD but included women with depression and a history of childhood trauma
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(Vitriol et al.,, 2009) and depressed women with sexual abuse histories (Talbot et al.,
2011). In both studies, the proportion of participants with PTSD was more than 59%, and
we included them because all participants had at least a key symptom of PTSD.

In 21 trials participants met criteria for a depressive disorder according to a diagnostic
interview, while the other 14 trials included participants who scored above a cut-off on a
self-report depression scale. In 17 trials the comorbid condition was established with a
diagnostic interview, and in 13 studies both depression and the comorbid condition was
established with a diagnostic interview. In 10 studies, usual care was used as control
group, 7 studies used pharmacotherapy-only as control (all participants in the psy-
chotherapy groups also received pharmacotherapy), 5 used a waitlist control group and
the 13 remaining studies used a mix of other non-active control groups. Thirteen studies
were conducted in North America, 8 in Europe, 6 in Australia, 4 in East Asia, and 4 in
other countries.

The 35 trials included 41 interventions arms that were compared with a control group.
Twenty-one of the 41 interventions were aimed at both depression and the comorbid
condition, 10 were aimed specifically at the comorbid condition and 10 were aimed at
depression. Most intervention arms examined CBT (27), 4 used third wave therapies, 3
psychodynamic therapy, 3 interpersonal psychotherapy, and 4 another type. Twenty
interventions had an individual format (including one telephone-based intervention),
nine had a group format, 7 a guided self-help format and the remaining 5 studies had a
mixed format. The number of sessions ranged from 2 to 27, with the majority (23
interventions) between 6 and 12 sessions.

Twenty-one of the 35 studies reported an adequate sequence generation (60.0%); 17
reported allocation to conditions by an independent party (48.6%); 12 reported using
blinded outcome assessors (34.3%) while 17 used only self-report outcomes (48.6%). In
30 studies, intent-to-treat analyses were conducted (85.7%). Thirteen studies (37.1%) met
all criteria for low risk of bias, 17 studies (48.6%) met 2 or 3 criteria, and 5 met only one
criterion (14.3%).

Effects of psychological interventions on depressive symptomatology

The effects of psychotherapies for depression and comorbid disorders with depression as
outcome are reported in Table 2. Figure 2 gives the forest plots for the effects of
psychotherapies for depression and comorbid disorders, separately for comorbid anxiety,
comorbid insomnia, and comorbid substance use problems (with depressive symptoma-
tology as outcomes).

The pooled effect size of all psychotherapies for depression and any comorbid mental
disorder was g = 0.65 (95% CI: 0.40 ~ 0.90), with high heterogeneity (I = 78; 95% CI: 70~
83). This corresponds with a NNT of 4.87. It was somewhat smaller when outliers were
excluded (g =0.53; 95% CI: 0.39 ~ 0.68). In studies with low risk of bias the effects were
similar to the main analyses (g=0.59; 95% CI: 0.25 ~ 0.92). This was also true for the
analyses in which each study contributed only one arm (Table 2). The effects were still
significant after adjustment for publication using the trim and fill procedure and the
selection method, but not after adjustment through the limit method.

We conducted subgroup analyses for all studies together but did not find significant
differences for studies focusing on depression, on the comorbid disorder or on both (p = 0.49;
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Table 2. Effects of psychotherapies on depression across the three major comorbid disorders.

N g 95% Cl P 95%Cl Pred Int NNT — p?
All studies 41 0.65 040~090 78 70~83 -091~221 487
Outliers excluded” 35 053 039~068 54 33~69 -020~126 621
One ES per study (only highest) 35 0.65 039~092 75 66~82 —-087~218 487
One ES per study (only lowest) 35 0.59 037~081 73 63~81 —-065~1.83 547
Only low Risk of Bias 17 0.59 025~092 76 61~85 —-0.78~195 547
Adjustment for publication bias
Trim and fill procedure 48 0.41 0.09~0.72 84 80~88 -1.76~257 837
Riicker’s limit meta-analysis method 41 -005 -049~038 78 70~83 -1.66~1.55
Three-parameter selection model 41 0.60 026~094 8 76~92 —0.56~1.93
Subgroups
Focus on: — Depression 9 0.47 0.08~08 70 41~85 -063~157 7.14 049
- Both 21 0.74 041~108 73 59~83 -072~220 4.17
- Comorbid " 067 —-012~145 85 75~91 —-202~336 470
Mood disorder - Diagnosis 22 0.83 038~128 83 75~88 -125~291 364 0.12
- Self-report 19 0.46 023~068 64 41~78 —-045~136 733
Comorbid disorder - Diagnosis 18 0.70 020~121 82 72~88 -142~283 446 0.77

- Self-report 23 0.62 035~090 74 61~83 -063~1.88 5.15

a) This p-value indicates the significance of the difference between subgroups.
b) Outliers were: Ahmadpanah, 2017, the two arms from Baker, 2010, Carney 2017, and the two arms from Sadler, 2018

Table 2). We also did not find significant differences for studies in which depression was
established with a clinical interview (p = 0.12), or for studies in which the comorbid condition
was established with a clinical interview (p = 0.77). We also conducted a subgroup analysis for
the effects on depression for the four groups of comorbid conditions (anxiety, insomnia,
substance use problems, other; not reported in a Table), and found that the effects on
depression differed significantly across these groups (p = 0.01).

Effects of psychological interventions for comorbid disorders on depression

Comorbid anxiety disorders
In the ten studies in which patients had comorbid anxiety, the effect of the therapies on
depression was large and comparable with the main analyses of all studies combined (g =
0.90; 95% CI: 0.29 ~ 1.51; NNT = 3.31; * = 77; 95% CI: 59 ~ 88), and significant (Table 3).
The effects were not significant anymore in any of the three methods to adjust for
publication bias and when we only included studies with low risk of bias (g = 1.59; 95%
CI: —0.68 ~ 3.87). The effects did not materially differ from the main analyses in the other
sensitivity analyses. Heterogeneity was moderate to high in all analyses (range I’: 59 ~ 86).
All interventions were aimed at depression and anxiety simultaneously, so we could
not do a subgroup analysis on the focus of the intervention. We did conduct a subgroup
analysis comparing the studies in which participants met criteria for a depressive
disorder with those in which participants scored above a cut-off score on a depression
scale. We also conducted a subgroup analysis for studies in which participants met
criteria for an anxiety disorder versus a cut-off on a self-report scale. Both subgroup
analyses did not indicate significant differences between subgroups.

Comorbid insomnia
The 11 comparisons from 10 studies on comorbid depression and insomnia showed a large
and significant effect on depression (g=0.99; 95% CI: 0.16 ~ 1.82; NNT = 2.96) with high
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a. Comorbid anxiety: Effects on depression

Source SMD (95% Cl)

Ahmadpanah, 2017 2.95[2.00; 3.91] : —i—
Lemma & Fongy, 2013 -0.12 [-1.04; 0.81] :

Liang, 2021 0.71[0.15; 1.26] —-
Mahmoodi, 2021 - CBTp 1.18 [ 0.40; 1.96] —l—
Mahmoodi, 2021 -UP ~ 1.38[0.58; 2.19] ——
Misri, 2004 -0.25[-0.91; 0.42] i
Newby 2013 1.00 [ 0.58; 1.43] B
Wauthrich, 2013 0.68[0.17; 1.20] —-
Wuthrich, 2016 0.55[0.20; 0.91] S 5
Zemestani, 2019 1.17 [ 0.50; 1.85] —l—
Total 0.90[0.29; 1.51] _
95% PI [-1.02; 2.83]

Heterogeneity: %5 = 39.77 (P < .001), I*= 77% ' 1
-2 0 2
Standardised Mean Difference (95% ClI)

b. Comorbid insomnia: Effects on depression

Source SMD (95% CI)
Carney 2017 -0.23[-0.71; 0.24]
Hou, 2014 0.71[0.44; 0.99]
Manber, 2016 0.18 [-0.18; 0.54]
Norell-Clarke, 2015 0.31[-0.18; 0.80]
Pigeon, 2017 0.20 [-0.55; 0.96]
Sadler, 2018 -depr+inson 2.63 [ 1.71; 3.56]
Sadler, 2018 -insomn 4.19[ 2.98; 5.40]
Scogin, 2018 0.34 [-0.29; 0.96]
Van der Zweerde, 2019 0.88 [ 0.45; 1.31]
Wagley, 2013 1.37 [ 0.56; 2.19]
Watanabe, 2011 1.00[0.32; 1.69]
Total 0.99[0.16; 1.82]
95% PI [-1.84; 3.82]

Heterogeneity: %2, = 79.65 (P < .001), I* = 87% I I I I
-4 -2 0 2 4
Standardised Mean Difference (95% Cl)

c. Comorbid substance use problems: Effects on depression

Source SMD (95% CI)

Baker 2010 - dep -0.08 [-0.56; 0.39] OB

Baker 2010 - dep+sub 0.20 [-0.27; 0.66] ——

Baker 2010 - sub -0.15[-0.63; 0.32] —a—

Baumgartner, 2021 -dep+alc  0.33[0.11; 0.56] +
Baumgartner, 2021 -alc 0.29 [ 0.06; 0.51] —-

Brown, 2011 0.38 [ 0.06; 0.70] —l—
Carpenter, 2008 -0.21[-0.83; 0.42] —

Hunter, 2012 0.39 [-0.14; 0.93] -
Johnson, 2012 0.67[0.02; 1.33] ———
Kay-Lambkin, 2009 -computer 0.49 [-0.22; 1.20] —
Kay-Lambkin, 2009 -therapist 0.92[0.19; 1.66] —
Satre, 2013 0.04 [-0.34; 0.43] ———

Total 0.25[0.06; 0.43] <

95% PI [-0.34; 0.83] ——I | :

Heterogeneity: 33, = 14.72 (P = .20), I* = 25% I I I
15 1 05 0 05 1 1.5
Standardised Mean Difference (95% ClI)

Figure 2. Forest plots of the effects of psychotherapies for depression and comorbid other mental
disorders: Effects on depression and comorbidities.
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d. Comorbid anxiety: Effects on anxiety

Source SMD (95% CI)

Ahmadpanah, 2017 2.15[1.32; 2.98] i

Lemma & Fongy, 2013 0.39 [-0.55; 1.33] —

Liang, 2021 0.71[0.15; 1.26] —-

Mahmoodi, 2021 - CBTp 1.18 [ 0.40; 1.96] ——

Mahmoodi, 2021 - UP  1.38 [ 0.58; 2.19] ——

Misri, 2004 -0.09 [-0.75; 0.58] -

Newby 2013 0.85[0.44: 1.27] E:

Wuthrich, 2013 0.40 [-0.11; 0.90] -

Wuthrich, 2016 0.18 [-0.17; 0.53] -

Zemestani, 2019 343[2.42; 4.44] : —il—

Total 1.01[0.28; 1.75] -

95% Pl [-1.34; 3.36]

Heterogeneity: x; =60.17 (P < .001), 1#=85% | T T 1
-4 i7 0 2 4

Standardised Mean Difference (95% CI)

e. Comorbid insomnia: Effects on insomnia

Source SMD (95% CI)

Carney 2017 0.22 [-0.25; 0.68]
Hou, 2014 0.66 [ 0.39; 0.94]
Manber, 2016 0.58 [ 0.21; 0.96]
Norell-Clarke, 2015 0.77[0.26; 1.27]
Pigeon, 2017 0.19 [-0.57; 0.95]

Sadler, 2018 -depr+inson 4.04 [ 3.04; 5.04]
Sadler, 2018 -insomn 4.73[ 3.60; 5.86]

Scogin, 2018 1.30[0.08; 2.53]
Van der Zweerde, 2019 1.47 [ 1.01; 1.93]
Wagley, 2013 0.71 [-0.05; 1.47]
Watanabe, 2011 1.05[0.36; 1.74]
Total 1.38[0.38; 2.38]
95% PI [-2.03;: 4.79]

Heterogeneity: 32, = 106.45 (P < .001), I* = 91%

s
s
¥
ol
e
e =
_._
L 3
-
-
-
I [ [ |
2 0 2 4

-4

Standardised Mean Difference (95% Cl)

f. Comorbid substance use problems: Effects on substance use problems

Source SMD (95% CI)

Baker 2010 - dep 0.12 [-0.35; 0.59] —

Baker 2010 - dep+sub 0.12 [-0.35; 0.59] ——

Baker 2010 - sub 0.12 [-0.36; 0.60] —r——

Baumgartner, 2021 -dep+sub 0.52 [ 0.30; 0.75] —l—

Baumgartner, 2021 -sub 0.66 [ 0.43; 0.88] C ——

Carpenter, 2008 -0.53 [-1.17; 0.10] B :

Johnson, 2012 0.36 [-0.37; 1.09] =

Kay-Lambkin, 2009 -computer 0.47 [-0.24; 1.18] —

Kay-Lambkin, 2009 -therapist -0.20 [-0.90; 0.50] :

Satre, 2013 0.30[-0.13; 0.73] ———

Total 0.25[0.01; 0.50] _—

95% PI [-0.44; 0.95]

Heterogeneity: %3 = 21.49 (P = .01), I* = 58% I T T I
-1 -0.5 0 0.5 1

Standardised Mean Difference (95% CI)

Figure 2. (Continued).
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Table 3. Effects of psychotherapies on depression separately for the three major comorbid disorders.

/2

a)

N g 95% CI 95% Cl Pred Int NNT  p
Comorbid anxiety
All studies 10 090 030~151 77 59~88 -1.02~283 331
Outliers excluded” 9 0.71 030~112 59 14~80 -0.47~1.89 4.39
One ES per study (only highest) 9 0.87 019~156 79 61~89 -124~298 344
One ES per study (only lowest) 9 0.85 0.17~153 79 60~89 -123~293 3.54
Only low Risk of Bias 4 136 —-027~298 86 67~94 -331~6.02 207
Adjustment for publication bias
Trim and fill procedure 11 071 -0.02~144 84 73~90 -174~3.16 439
Riicker’s limit meta-analysis method 10 035 -078~148 77 59~88 -1.86~256
Three-parameter selection model 10 0.17 -099~132 87 61~97 -154~228
Subgroups® @
Mood disorder - Diagnosis 5 098 -046~242 87 73~94 -290~487 299 0383
- Self-report 5 0.86 021~152 44 0~80 —0.77~250 3.49
Anxiety disorder - Diagnosis 4 055 -034~143 67 2~89 -188~297 594 020
- Self-report 6 1.17 0.14~219 79 54~90 -1.57~3.90 2.44
Comorbid insomnia
All studies " 0.99 016~182 87 80~92 -1.84~3.82 2.96
Outliers excluded® 10 0.69 0.14~124 80 64~89 -1.06~245 454
One ES per study (only highest) 10 083 -001~167 8 74~91 -192~3.58 3.64
One ES per study (only lowest) 10 0.69 0.14~124 80 64~89 -1.06~245 4,54
Only low Risk of Bias 3 074 -024~172 30 0~93 —4.03~5.51 4.17
Adjustment for publication bias
Trim and fill procedure 13 052 -053~157 91 87~94 -337~441 6.35
Riicker’s limit meta-analysis method 1 -032 -151~086 87 80~92 -331~266
Three-parameter selection model 1 1.29 031~227 93 83~98 —0.69~3.53
Subgroups
Focus on insomnia 8 092 -0.19~2.04 88 79~93 -243~428 3.22
Mood disorder - Diagnosis 8 107 -0.16~230 90 84~94 -264~477 270 0.65
- Self-report 3 079 -046~205 64 0~90 -572~731 3.86
Insomnia disorder — Diagnosis 6 126 -051~3.04 93 88~96 -3.69~622 225 044
- Self-report 5 0.71 017~125 37 0~76 —0.59~2.00 4.39
Comorbid Substance use
All studies 12 0.25 0.06~043 25 0~62 -034~083 1464
One ES per study (only highest) 8 0.31 0.06 ~0.56 21 0~64 -037~099 1152
One ES per study (only lowest) 8 023 -0.01~046 22 0~64 -039~084 16.05
Only low Risk of Bias 8 021 -0.03~046 31 0~69 -046~089 17.73
Adjustment for publication bias
Trim and fill procedure 12 0.25 006~043 25 0~62 -034~083 1464
Riicker’s limit meta-analysis method 12 0.15 -021~051 25 0~62 -0.53~0.82
Three-parameter selection model 12 014 -007~035 0 0~62 f
Subgroups
Focus on: — Depression 4 019 -042~0.80 52 0~84 -139~177 19.78 0.1
- Both 5 0.39 0.12 ~0.67 0 0~79 -0.28~1.07 8.87
- Substance 3 0.12 -042~066 39 0~81 -250~274 3233
Mood disorder - Self-report 10 0.25 006~043 19 0~59 -030~080 1464
Substance use disorder - Diagnosis 3 029 -074~132 50 0~86 —497~556 1241 0.81
- Self-report 9 0.23 0.02~044 23 0~64 -037~083 16.05

a) This p-value indicates the significance of the difference between subgroups.

b) The outlier was: Ahmadpanah, 2017.

¢) We conducted subgroup analyses for focus (depression; comorbid condition; both, diagnosis of depression - diagnosed
mood disorder vs scoring above a cut-off on a self-rating scale), and diagnosis of the comorbid disorder (diagnosed
disorder vs a score above a cut-off). We only conducted subgroup analyses when all groups had at least 3 included
studies. If one or more subgroups had less than 3 studies, we excluded them and only report outcomes for the subgroup
with >3 studies. When all studies fell into one category (e.g., all trials in comorbid anxiety had a focus on both depression
and anxiety), we did not report the outcomes, because they are identical to the main analysis.
d) For anxiety: all studies were aimed at both depression and anxiety, so no subgroup analysis with focus was conducted

e) Outlier: Sadler, 2018 (insomnia).

f) Due to convergence issues, the prediction interval for the selection model could not be fitted.



14 P. CUIJPERS ET AL.

heterogeneity (P =87; 95% CI: 80 ~92) (Table 3). However, the effects were no longer
significant after adjusting for publication bias (all three methods) and the studies with low
risk of bias also did not point at a significant effect (g=0.74; 95% CI: —0.24 ~ 1.72; 4.17). The
effects did remain significant in most other sensitivity analyses. The subgroup analyses did
not point at significant differences between any of the subgroups (there were not enough
studies to do a subgroup analysis for focus of the intervention). Heterogeneity was very high
in most analyses (range % 80 ~91), except for the studies with low risk of bias (P = 30).

Comorbid substance use problems
The 12 comparisons from 8 studies in patients with comorbid depression and substance
use problems resulted in a small, but significant effect size on depressive symptoms (g =
0.25; 95% CI: 0.06 ~ 0.43; NNT = 14.64) with low heterogeneity (I = 25; 95% CI: 0 ~ 62)
(Table 3). The effects were still significant after adjustment for publication bias through
the trim and fill procedure, but not after adjustment using the other two methods.
Limiting the studies to those with low risk of bias, also resulted in a non-significant
effect size (g=0.21; 95% CI: —0.03 ~ 0.46). Heterogeneity was low in all analyses (range
% 21-31).

None of the subgroup analyses indicated a significant difference between subgroups,
although there were not enough studies in which participants met criteria for depressive
disorders.

Effects on anxiety, insomnia and substance use problems

The effects of psychotherapies for depression and comorbid disorders with the comorbid
mental health problems as outcome are reported in Table 4 and forest plots are given in
Figure 2.

The effects of the interventions on the comorbid mental health problems were very
comparable to the effects of the interventions on depression. The effects on anxiety were
large and significant (g=1.01; 95% CI: 0.28 ~ 1.74), but no longer significant after
adjustment for publication bias in two of the three adjustment methods, and when
limiting to studies with low risk of bias (g=1.59; 95% CI: —0.68 ~ 3.87). The effects on
insomnia were large and significant (g =1.38; 95% CI: 0.38 ~ 2.38), but were no longer
significant after adjustment for publication bias in any of the three methods and in the
subsample of studies with low risk of bias (g = 0.95; 95% CI: —0.66 ~ 2.56). The effects on
substance use problems were small (g =0.25; 95% CI: 0.01 ~ 0.50), but just significant.
They remained significant, however, in all three analyses in which the results were
adjusted for publication bias, the effects were actually larger in all three analyses (g’s
ranging from 0.39 to 0.56), and when limiting the analyses to studies with low risk of bias
(g=0.33; 95% CI: 0.11 ~ 0.56). The subgroup analyses did not result in significant
differences between subgroups.

Effects of interventions in other comorbidities

Figure 3 gives the effects of trials in people with depression and comorbid conditions other
than anxiety, insomnia and substance use problems. The figure separately gives the effects
on depression and the comorbid mental health problems. Because of the differences
between conditions, we did not pool the effect sizes. Several individual studies reported
significant effects on depression (Bellino et al., 2006; Sinniah et al., 2017; Vitriol et al., 2009).
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Table 4. Effects of psychotherapies on comorbid disorders.
N g 95% Cl P 95%Cl Pred Int p?

Comorbid anxiety ®
All studies 0 1.01 028~174 85 74~91 -133~336
Outliers excluded? 9 0.76 0.24~1.27 75 51~87 -0.76 ~ 2.27
One ES per study (only highest) 9 1.00 016~184 8 76~92 —-159~3.59
9
4

—_

One ES per study (only lowest) 0.98 0.15~1.81 86 75~92 -1.59 ~ 3.55
Only low Risk of Bias 159 -068~387 94 87~97 -5.06~825
Adjustment for publication bias

Trim and fill procedure 13 050 -037~137 90 85~93 -2.68~3.67
Riicker’s limit meta-analysis method 10 -014 -145~1.16 85 74~91 -2.80~251
Three-parameter selection model 10 1.13 025~200 87 70~95 —0.49~3.03
Subgroups

Mood disorder - Diagnosis 5 117 -069~3.03 93 86~9% —-391~624 0.69
- Self-report 5 0.89 0.48 ~1.31 0 0~79 -0.10~1.89

Anxiety disorder — Diagnosis 4 093 -163~350 92 83~96 -6.63~850 0.86
- Self-report 6 1.09 0.47 ~1.70 57 0~83 —0.46 ~ 2.63

Comorbid insomnia

All studies " 1.38 0.38 ~2.38 91 85~ 94 -2.03~4.79

Outliers excluded® 9 074 042~107 58 12~80 -0.14~162

One ES per study (only highest) 10 1.12 022~202 87 77~92 -1.83~4.06

One ES per study (only lowest) 10 1.06 0.29~1.82 85 75~91 -1.42~3.53

Only low Risk of Bias 3 0.95 —0.66 ~ 2.56 75 18 ~93 —7.54~9.44

Adjustment for publication bias

Trim and fill procedure 13 075 -053~204 94 92~96 -4.02~553

Riicker’s limit meta-analysis method 1 025 -115~165 91 85~94 -333~382

Three-parameter selection model 1 112 -028~253 97 92~99 -296~4.14

Subgroups @

Focus on insomnia 8 117 -0.02~236 89 81~94 -243~477

Mood disorder - Diagnosis 8 1.55 0.09 ~ 3.01 93 88~96 -287~597 043
- Self-report 3 1.03 -0.05~2.11 61 0~89 —4.28 ~6.33

Insomnia disorder - Diagnosis 6 191 -0.09~392 95 91~97 -370~7.53 0.13
- Self-report 5 0.72 0.29~1.15 0 0~79 -0.27 ~1.70

Comorbid Substance use ”

All studies 10 0.25 0.01 ~0.50 58 16~79 —0.44 ~0.95
One ES per study (only highest) 6 027 -0.16~069 66 19~86 —-0.77~130
One ES per study (only lowest) 6 0.16 -0.25~056 61 5~84 —-0.82~1.13
Only low Risk of Bias 8 0.33 0.11~0.56 46 0~76 —0.23~0.90
Adjustment for publication bias
Trim and fill procedure 15 0.52 021~083 73 55~84 -0.61~1.64
Riicker’s limit meta-analysis method 10 0.56 0.13~099 58 16~79 —024~136
Three-parameter selection model 10 0.39 0.07 ~0.71 0 0~77 0.39 ~ 0.66
Subgroups
Focus on: — Depression 3 -002 -112~1.08 48 0~85 —5.55~5.51 0.35
- Both 4 0.29 -0.21~1.12 44 0~ 81 -0.98 ~ 1.57
- Substance 3 042 -028~1.12 61 0~8 -3.02~385
Mood disorder - Self-report 8 0.33 0.11~0.56 46 0~76 —0.23~0.90
Substance use disorder - Self-report 8 0.33 0.11~0.56 46 0~76 —-0.23~0.90

a) This p-value indicates the significance of the difference between subgroups.

b) The focus of all interventions was on both depression and anxiety, so we did not conduct subgroup analyses for this.
¢) Outlier was: Zemestani, 2019.

d) We conducted subgroup analyses for focus (depression; comorbid condition; both), diagnosis of depression (diagnosed
mood disorder vs scoring above a cut-off on a self-rating scale), and diagnosis of the comorbid disorder (diagnosed
disorder vs a score above a cut-off). We only conducted subgroup analyses when all groups had at least 3 included
studies. If one or more subgroups had less than 3 studies, we excluded them and only report outcomes for the subgroup
with >3 studies. When all studies fell into one category (e.g., all trials in comorbid anxiety had a focus on both depression
and anxiety), we did not report the outcomes, because they are identical to the main analysis.

e) The two comparisons from Sadler, 2018 were outliers.

f) There were no outliers.
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Study Comorbid  Depression SMD (95% CI) Comorbid  Comorbidity SMD (95% CI)
disorder Study disorder

Bellino, 2006 Borderline  0.90 (0.17; 1.63 —a— Gaudiano, 2015 Psychosis  -0.58 (-1.69; 0.54)
Gaudiano, 2015 Psychosis 0.93 (-0.23; 2.08) —f————@——  Maina, 2010 0oCD 0.00 (-0.53;0.53)
Gumley, 2017 Psychosis  0.66 (-0.07; 1.39) M Sinniah, 2017 Suicide 0.86 (0.36; 1.35) ——
Maina, 2010 OoCD 0.36 (-0.18; 0.90) -+ Talbot, 2011 PTSD 0.75 (0.19; 1.32) ——
Russell, 2019 Autism -0.07 (-0.62; 0.49) —— Vitriol, 2009 PTSD 0.29 (-0.29; 1.00)
Sinniah, 2017 Suicide 1.22 (0.70; 1.73) —i— | — E—
Talbot, 2011 PTSD 0.33 (-0.22; 0.88) —+i— SMD - -1.0 0.0 10
Vitriol, 2009 PTSD 0.57 (0.15; 1.00) ——

— 71 1

SMD 0.0 10, 20

Figure 3. Effects of psychotherapies for depression with comorbid mental disorders (other than
anxiety, insomnia and substance use problems).

Two studies also reported significant effects on the comorbid mental health problems
(Sinniah et al., 2017; on suicide and Talbot et al., 2011 on PTSD). Unfortunately, not all
studies reported a clear outcome on the comorbid mental health condition.

Discussion

We conducted a systematic review and meta-analysis of randomized trials examining the
effects of psychotherapies in patients with depression and another comorbid mental
disorder compared to no treatment. We included a total of 35 trials. Most trials focused
on comorbid anxiety, insomnia or substance use problems and most were based on CBT
(66% of the examined interventions). Overall, the studies had a significant and substan-
tial effect on depression. When we examined each of the comorbidities separately, we
found significant effects on depression in the trials recruiting participants from each of
the three groups of comorbidities (anxiety, insomnia, substance use problems). In these
three groups of studies, we also found significant effects on symptoms of anxiety,
insomnia and substance problems.

Although we found significant effects on depression for all three major comorbidities,
most of these effects were no longer significant after adjustment for publication bias and
when only studies with low risk of bias were analysed. The same was true for the effects of
psychotherapy on anxiety symptoms (in those with comorbid anxiety) and symptoms of
insomnia (in comorbid insomnia). This means that the effects were highly uncertain and
we should be careful with concluded too easily that treatments for depression with each
of these comorbid disorders are effective. More, high-quality research is needed to
further establish that.

In comorbid substance use problems, the effects on depression and on substance use
problems were significant but small. On the one hand, that is good news, because the
treatments seem to have some effects on both depression and substance use. On the other
hand, the effects seem to be much smaller than in psychotherapy for depression in
general, and in several sensitivity analyses the effects were no longer significant. That is
worrying because the proportion of patients with comorbid depression and substance use
problems is high (Herrman et al., 2022), also in primary care (Kotiaho et al., 2019) and in
specialized care settings (Lamers et al., 2011). Clinicians should be aware of this and take
this into consideration when offering treatments.

Because of the high comorbidity between depression and substance use, it can be
expected that many of these patients are included in trials on psychotherapy for depres-
sion in general. It can also be expected, therefore, that the effects of therapies are larger
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than what is found in meta-analyses in patients without comorbid disorders. This is an
important question for future research.

Given the high prevalence of comorbid conditions in depressive disorders, it is
surprising that we found only such a relatively small number of trials examining
therapies for these conditions. Among more than 400 trials comparing psychotherapies
for depression to control conditions in our database, there were only 35 that focused on
depression with other comorbid mental disorders. From a clinical perspective it is very
important to examine the effects of psychotherapies (and other treatments) in comorbid
conditions. Especially in specialized mental health care where more severe cases are
treated, the proportion of depressed patients with another comorbid mental disorder is
more the rule than the exception. It is important that future studies examine better
whether treatments should first focus on depression, the comorbid condition, or both at
the same time.

This review also shows that there is some uncertainty whether these therapies for
depression are effective in these cases. It is therefore very important that more research
on treatments of depression with other comorbid mental disorders is conducted. It is not
only important to examine the effects of psychotherapies for depression with comorbid
anxiety, insomnia, and substance use problems, but also other comorbidities. We found
only a handful of studies examining the effects in cases with comorbid borderline
personality disorders, PTSD, psychotic disorders, and OCD. No studies were found
for, for example, eating disorders, or specific anxiety disorders.

This study has several important strengths. We conducted rigorous searches to
identify relevant studies, we conducted state-of-the-art meta-analyses and conducted
several sensitivity analyses to examine the robustness of our findings. However, this
meta-analysis also has several important limitations that should be considered when
interpreting the results. One important limitation is that the number of trials was small,
and power was low in all analyses and even more so in the subgroup analyses we
conducted. Furthermore, the unexplained heterogeneity in the pooled effect sizes was
high across most analyses. This heterogeneity can be related to the considerable differ-
ences between studies in terms of diagnostic status (established through a diagnostic
interview or through a self-report measure), the differences in control conditions, the
exact contact of usual care, the recruitment methods and intervention characteristics
such as format or number of sessions. Because of the small number of trials and low
power, we were not able to examine the impact of these factors on the level of
heterogeneity.

Another important limitation is the even smaller number of studies with low risk of
bias. This makes the findings even more uncertain. We did not examine longer-term
outcomes, but because of the small number of included studies, we believe that little
knowledge about these long-term effects can be generated with the current set of studies.

We can cautiously conclude that psychotherapies for depression with comorbid
anxiety, insomnia and substance use problems may have significant effects on depression
and each of the three comorbid conditions, although this is uncertain because of several
biases and the small number of included studies. The effects are large in comorbid
anxiety and insomnia, but small in substance use problems. More research is very
much needed in this clinically highly relevant field.
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