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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a child-
hood-onset neurodevelopmental disorder characterized by 
pervasive and impairing symptoms of inattention, hyperac-
tivity, and impulsivity, with a prevalence in adults estimated 
between 2.1% and 2.5% (Simon, Czobor, Balint, Meszaros, 
& Bitter, 2009; Vitola et al., 2017). ADHD in adults is asso-
ciated with high rates of psychiatric comorbidity, with an 
odds ratio of having one, two and three comorbid Diagnostic 
and Statistical Manual of Mental Disorders (5th ed.; DSM-
5; American Psychiatric Association, 2013) disorders of 3.0, 
6.2, and 9.6, respectively (Fayyad et al., 2016). Internalizing 
symptoms are one of the most prevalent ADHD comorbid 
conditions in adulthood (Kessler et al., 2006; Piñeiro-
Dieguez et al., 2016), especially in women (Edvinsson, 
Lindström, Bingefors, Lewander, & Ekselius, 2013; Müller 
et al., 2017; Piñeiro-Dieguez et al., 2016; Solberg et al., 
2018). Having a higher education and a job is related to a 
lower probability of comorbidity (Anker, Bendiksen, & 

Heir, 2018), whereas a higher risk of co-occurring internal-
izing disorders is related to ADHD symptom severity 
(Michielsen et al., 2013; Simon, Czobor, & Bitter, 2013) and 
persistence (Agnew-Blais et al., 2018; Cadman et al., 2016; 
Yoshimasu et al., 2018). The presence of comorbid internal-
izing disorders complicates the treatment (Biederman et al., 
2008; Wilens, Nieremberg, Rostain, & Spencer, 2008), 
resulting in more severe impairment (Biederman, 2004; 
McIntyre et al., 2010).

Among internalizing problems, depression and anxiety 
symptoms have been consistently associated with adult 
ADHD (Biederman, Petty, Clarke, Lomedico, & Faraone, 
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2011; Grogan & Bramham, 2016; Kessler et al., 2006; 
Michielsen et al., 2013; Simon et al., 2013). In addition, 
these comorbid symptoms increase in severity with age 
(Bramham et al., 2012). Persistent ADHD is related to 
higher rates of comorbid depression and anxiety disorders 
compared with remittent ADHD and healthy controls 
(Biederman et al., 2011), and vice versa; ADHD symptom 
rates are increased among individuals with severe and 
chronic depression and comorbid anxiety disorders (Bron 
et al., 2016). Recent evidence suggests that this relationship 
might be partially explained by shared genetic factors (Chen 
et al., 2016; den Berg & Marcoen, 2004; Rydell, Taylor, & 
Larsson, 2017; Segenreich et al., 2015) and mutual neuro-
biological deficits, as, for example, poor prefrontal activity 
and impairments in the limbic–cortical–striatal–pallidal–
thalamic circuits (Katzman, Bilkey, Chokka, Fallu, & 
Klassen, 2017; Marwood, Wise, Perkins, & Cleare, 2018). 
But, nevertheless, environmental factors also play a crucial 
role, because growing up with ADHD usually leads to expe-
riencing more adversity throughout life because of the 
impairment (e.g., social rejection, poor school/work perfor-
mance, poor family relationships) caused by the symptoms 
of the disorder (Bernardi et al., 2012; Brown, Flood, 
Sarocco, Atkins, & Khachatryan, 2017; Garcia et al., 2012), 
which also contributes to a low mood and feelings of anxi-
ety (Bramham et al., 2012).

These difficulties, in addition to the negative social feed-
back received since childhood (S. Young et al., 2008), have 
also been associated with the development of another major 
internalizing symptom that is often linked with adult 
ADHD: problems with self-esteem (Cook, Knight, Hume, 
& Qureshi, 2014; Newark, Elsässer, & Stieglitz, 2016). In 
adults, self-esteem is negatively correlated to current 
ADHD symptomatology (Dan & Raz, 2015). As expected, 
the negative impact of ADHD and its internalizing comor-
bidities is also related to a lower perceived quality of life 
(QoL; Bernardi et al., 2012; Gudjonsson, Sigurdsson, 
Eyjolfsdottir, Smari, & Young, 2009; Quintero, Morales, 
Vera, Zuluaga, & Fernández, 2017).

Emotional dysregulation (ED) has been defined as a 
multidimensional construct that involves the lack of inhibi-
tion of behavior associated with strong negative or positive 
emotion and subsequent failure to engage in self-regulatory 
actions (Mitchell, Robertson, Anastopolous, Nelson-Gray, 
& Kollins, 2012). ED constitutes another key internalizing 
problem related to ADHD throughout the lifespan (Shaw, 
Stringaris, Nigg, & Leibenluft, 2014) and is a major cause 
of impairment (Corbisiero, Mörstedt, Bitto, & Stieglitz, 
2017), independently of other comorbid conditions (Vidal 
et al., 2014). At the same time, research suggests that ED is 
a key risk factor for internalizing psychopathologies, such 
as anxiety and depressive disorders (Bertocci et al., 2016), 
and that adults with ADHD with a current comorbidity pres-
ent significantly more severity of ED (Corbisiero et al., 

2017). Three models have been proposed to explain the 
overlap between ED and ADHD symptoms (Shaw et al., 
2014): (a) ED is a core diagnostic feature within ADHD; (b) 
both conditions are correlated, but constitute different 
dimensions; and (c) the combination of both of them forms 
part of a nosological entity by itself. The accumulated evi-
dence up to now mainly supports the first model (Hirsch, 
Chavanon, Riechmann, & Christiansen, 2018; Retz, 
Stieglitz, Corbisiero, Retz-Junginger, & Rösler, 2012).

Pharmacotherapy remains the first line of treatment for 
adults with ADHD (National Institute for Health and Care 
Excellence, 2008), but mixed results have been found on 
comorbid internalizing symptoms (Adler et al., 2013; 
Epstein, Patsopoulos, & Weiser, 2014; Lenzi, Cortese, 
Harris, & Masi, 2018; Moukhtarian, Cooper, Vassos, 
Moran, & Asherson, 2017). In addition, different nonphar-
macological interventions have been tested in treating adult 
ADHD core symptoms (e.g., DSM-5 symptoms: inatten-
tion, hyperactivity, and impulsivity) and also internalizing 
comorbidity outcomes have been reported.

Cognitive-behavioral therapy (CBT) has been adapted for 
treating ADHD in adults and is aimed at developing behav-
ioral strategies to compensate for core neuropsychiatric defi-
cits and change dysfunctional thinking styles (Safren, Sprich, 
Chulvick, & Otto, 2004). A number of randomized controlled 
trials (RCTs) using CBT approaches have found a positive 
effect on self-rated comorbid depression and anxiety symp-
toms (Dittner, Hodsoll, Rimes, Russell, & Chalder, 2018; 
Emilsson et al., 2011; Safren et al., 2005) and self-esteem 
(Stevenson, Whitmont, Bornholt, Livesey, & Stevenson, 
2002), particularly at the follow-up (S. Young et al., 2015), 
whereas others have reported no change (Pettersson, 
Söderström, Edlund-Söderström, & Nilsson, 2014; Solanto 
et al., 2010; Virta et al., 2010b). In addition, all CBT trials 
measuring the effect on self-reported ED showed an improve-
ment (Emilsson et al., 2011; S. Young et al., 2015). A better 
perceived QoL has been reported when comparing CBT with 
a treatment as usual (TAU) control group (S. Young et al., 
2015), but others found no change, in comparison with active 
control groups or waiting lists (Pettersson et al., 2014; Vidal-
Estrada et al., 2013; Virta et al., 2010b).

Another of the most studied interventions is dialectical 
behavioral therapy (DBT) that was initially developed for 
treating borderline personality disorder (Linehan, 1993) 
and afterward adapted for adult ADHD (Hesslinger et al., 
2002), as there are several similarities between both disor-
ders (e.g., deficits in affect regulation, impulse control, sub-
stance abuse, low self-esteem). DBT aims at promoting the 
acceptance and validation of ADHD-related symptoms, on 
one hand, and, on the other hand, teaching the skills required 
for change and self-management (Hesslinger et al., 2002). 
Improvements in QoL and in comorbid depression have 
been reported by some DBT trials (Fleming, McMahon, 
Moran, Peterson, & Dreessen, 2015; Hesslinger et al., 2002; 
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Morgensterns, Alfredsson, & Hirvikoski, 2016; Philipsen 
et al., 2007), but not when compared with active control 
groups (Fleming et al., 2015; Philipsen et al., 2015).

Likewise, mindfulness-based therapies (MBTs) have 
also been adapted to this population. MBTs are a type of 
meditative techniques that emphasize an observant and 
nonreactive stance toward one’s thoughts, emotions, and 
body states (Zylowska et al., 2008). MBTs have also been 
tested in adult ADHD with positive results in ED, both cli-
nician (Mitchell et al., 2013) and self-reported (Hepark 
et al., 2015), mixed findings in anxiety symptoms (Gu, Xu, 
& Zhu, 2017; Hepark et al., 2015), and no improvements in 
depression (Hepark et al., 2015; Mitchell et al., 2013).

Neurofeedback (NFB) efficacy has been examined in 
ADHD adults as well, with mixed results in comorbid 
depression and anxiety (Arns, Drinkenburg, & Leon 
Kenemans, 2012; Mayer, Blume, Wyckoff, Brokmeier, & 
Strehl, 2016; Mayer, Wyckoff, Schulz, & Strehl, 2012; 
Salomone et al., 2015; Schönenberg et al., 2017) and self-
reported improvement in self-esteem (Salomone et al., 
2015). NFB is based on the fact that normalization of the 
altered brain activity through modulation by operant learn-
ing procedures can lead to improvements in cognitive and 
behavioral functioning in individuals with ADHD (Arns, 
Heinrich, & Strehl, 2014).

Cognitive training (CT) efficacy has also been studied in 
adult ADHD, and no improvements could be found in 
depression and QoL (Stern, Malik, Pollak, Bonne, & Maeir, 
2016; Virta et al., 2010b). The purpose of CT is to remediate 
deficits in cognitive processes through the repetition of a 
specific activity that aims at improving a cognitive skill or 
a general cognitive ability (i.e., working memory, inhibi-
tion, attention; Rabipour & Raz, 2012).

Psychoeducation (PsyEd) programs which are focused 
on providing education and information about ADHD with-
out practicing any skills have also been used in adults with 
ADHD. With these interventions, no improvements have 
been obtained in comorbid self-reported self-esteem, 
depression, or anxiety symptoms (Vidal-Estrada et al., 
2013; Wiggins, Singh, Getz, & Hutchins, 1999). Finally, 
cognitive hypnotherapy has also been specially adapted for 
adult ADHD, and no changes have been observed in comor-
bid internalizing symptoms (Virta et al., 2010a).

Previous meta-analytic reviews have found that CBT 
(Knouse, Teller, & Brooks, 2017; Lopez et al., 2018; Z. 
Young, Moghaddam, & Tickle, 2016) and MBT (Cairncross 
& Miller, 2016) are effective in treating core ADHD symp-
toms, even in the long term (López-Pinar, Martínez-Sanchís, 
Carbonell-Vayá, Fenollar-Cortés, & Sánchez-Meca, 2018). 
Some of them have also found that self-reported anxiety 
depression and self-esteem were significantly improved 
with CBT, with no changes in QoL and when compared 
with active control groups (Jensen, Amdisen, Jørgensen, & 
Arnfred, 2016; Lopez et al., 2018). However, the effect of 

other interventions such as DBT, MBT, NFB, CT, PsyEd, or 
hypnotherapy on internalizing comorbid symptoms or the 
long-term efficacy has not been examined by these reviews. 
In addition, some significant studies published recently 
have not been included (Dittner et al., 2018; Hoxhaj et al., 
2018; Schönenberg et al., 2017; Stern et al., 2016).

Furthermore, with regard to their methodologic quality, 
studies evaluating nonpharmacological interventions pre-
sented a different risk of bias and used different outcome 
measure sources or comparison group type, which could sig-
nificantly change the treatment effect estimates (Cuijpers, 
Li, Hofmann, & Andersson, 2010; Higgins & Green, 2011; 
Karlsson & Bergmark, 2015). Previous meta-analyses found 
no difference between self-reported and clinician-reported 
comorbid anxiety and depression symptoms reduction 
(Jensen et al., 2016), but the improvements were not signifi-
cant when compared with active control groups (Lopez 
et al., 2018). The importance of using placebo or active con-
trol groups has become a major issue in psychosocial clini-
cal research (Wampold, Frost, & Yulish, 2016), although in 
this field it entails facing important methodological and 
theoretical challenges (Locher, Gaab, & Blease, 2018). 
These groups allow the control of nonspecific factors (e.g., 
expectation of improvement, therapeutic relationship, social 
contact, among others), and thereby the evaluation of the 
specificity of treatment ingredients included in the active 
intervention. This variable could have a crucial role in the 
effect estimates; since when placebo therapies are designed 
in an equivalent way (in terms of number and duration of 
sessions, training of therapist, format of therapy, and restric-
tion of topics), differences with active treatments decrease 
(Baskin, Tierney, Minami, & Wampold, 2003).

Individual studies assessing nonpharmacological treat-
ments also differed in terms of other clinically relevant vari-
ables, such as the setting of the intervention (i.e., individual 
or group therapy), percentage of participants under pharma-
cotherapy, treatment length, or participants’ age or sex, and 
this might moderate the effect of the intervention on inter-
nalizing symptoms (Bramham et al., 2012; Cunill, Castells, 
Tobias, & Capellà, 2016; Pozza & Dèttore, 2017; Solberg 
et al., 2018). The impact of these clinically relevant vari-
ables on the effect size has not been assessed by previous 
meta-analyses (Jensen et al., 2016; Lopez et al., 2018).

Likewise, the mechanism for the improvement of inter-
nalizing comorbid symptoms is still unknown. A possibility 
could be that the therapy directly improves these associated 
symptoms as the main CBT (Safren et al., 2004; Solanto 
et al., 2010; S. Young & Ross, 2007) and DBT (Hesslinger 
et al., 2002) programs include one or more sessions aimed 
at dealing with them. In the same way, some evidence has 
been found about the improvement of self-regulation of 
attention and emotion after mindfulness training (Teasdale, 
Segal, & Williams, 1995), which would support this first 
therapeutic pathway model. On the contrary, an alternative 
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therapeutic pathway might be that internalizing comorbid 
symptomatology improves as a secondary gain from the 
reduction of ADHD core symptoms.

Thus, the main aim of this meta-analytic review was to 
evaluate the efficacy of different nonpharmacological 
interventions (CBT, DBT, MBT, NFB, CT, PsyEd, and 
hypnotherapy), specifically adapted or developed to 
address the core symptoms of adults with a primary diag-
nosis of ADHD, in their comorbid internalizing symptoms 
(depression and anxiety symptoms, low self-esteem, 
impaired perceived QoL and ED), both after treatment and 
at follow-up. In addition, two secondary objectives were 
included: (a) the investigation of whether the effect of 
treatment on ADHD core symptoms could predict improve-
ments on the comorbid internalizing symptomatology and 
(b) the examination of how different variables (outcome 
measure source, within-study risk of bias, therapy type and 
setting, control group type, medication status, participants’ 
age and sex, and follow-up length) moderate effect size 
(ES) estimates for each outcome.

Method

This review adheres to the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA) guide-
lines (Liberati et al., 2009; see Supplementary Table 1).

Participants, Interventions, Comparators, 
Outcomes, and Studies Included

Participants. Studies in which all participants were at least 
18 years old, with a primary diagnosis of ADHD according 
to the Diagnostic and Statistical Manual of Mental Disor-
ders (4th ed., text rev.; DSM-IV-TR; American Psychiatric 
Association, 2000), DSM-5 (American Psychiatric Associa-
tion, 2013), or International Classification of Diseases (10th 
rev.; ICD-10; World Health Organization, 1992) criteria for 
ADHD in adults, diagnosed by a mental health professional 
on the basis of a full clinical interview and validated ADHD 
rating scales, were included. As long as these criteria were 
fulfilled, both community and diagnoses made by the 
research team were permitted. Because this review is 
focused on comorbid internalizing symptoms, studies that 
included participants with severe active addictions or bipo-
lar, psychotic, or personality disorders were excluded.

Intervention. Studies with one experimental group or more 
receiving a nonpharmacological intervention specifically 
designed or modified for treating adult ADHD, either sup-
ported by pharmacotherapy or not, were included.

Comparisons. For between-group outcomes, studies with 
one group or more not receiving an ADHD-specific non-
pharmacological treatment (control group) were included. 

The following comparison groups were considered: (a) an 
active control group, in which participants received sup-
port from a therapist, in a group or individual nondirec-
tive sessions where no specific strategy was discussed, or 
even nonspecific interventions for ADHD such as relax-
ation training or sham NFB; (b) a TAU group, in which all 
participants received ADHD medication, and even some 
kind of counseling or clinical management, provided that 
nonspecific strategy for ADHD was discussed; or (c) a 
waiting list group, in which participants were waiting 
without receiving a nonpharmacological intervention, 
even though some, but not all, participants might receive 
pharmacotherapy.

Outcomes. Studies including self-reported or clinician-
reported measures of comorbid depression or anxiety 
symptoms, self-esteem, QoL or ED were included. These 
measures must be obtained with instruments with adequate 
psychometric properties.

Study design. Both uncontrolled single-group pretest-post-
test studies and RCTs were included. Although it could 
raise issues of internal validity, the inclusion of uncontrolled 
single-group pretest–posttest studies in a meta-analysis is 
supported by some authors when few RCTs are available, or 
there are ethical or other reasons that hinder or prevent 
using control groups (Hunter & Schmidt, 2004; Petticrew & 
Roberts, 2005).

Systematic Review Protocol

In accomplishing this systematic review, no previous proto-
col was carried out.

Search Strategy

A systematic literature search was carried out in Scopus, 
PsycINFO and MEDLINE (via PubMed) without a date 
limit. The following terms were used in the title and 
abstract: adult*; ADHD OR attention deficit hyperactivity 
OR attention deficit disorder; psychosocial t* OR skills 
train* OR CBT OR cognitive behavio* OR DBT OR dia-
lectical behavio* OR neurofeedback OR MBCT OR mind-
ful*. In addition, reference lists of relevant articles found 
were screened. The last search was performed on October 
20, 2018.

Study Selection and Data Extraction

First, duplicates were removed, and a screening search on the 
basis of title and abstract was performed by the first author. 
Then, the masked articles were selected independently by 
two researchers, with an excellent agreement (κ = 0.81), and 
solving inconsistencies by consensus.
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Data were extracted independently and coded in a pilot-
tested spreadsheet by two researchers, with an excellent 
agreement (κ = 0.88 for RCTs; κ = 0.98 for pretest–posttest 
studies). A consensus was reached in cases where there were 
disagreements. Coding covered all items of study character-
istics described in the Cochrane Handbook (Higgins & 
Green, 2011). The codebook can be requested from the cor-
responding author.

Data Analysis

Comprehensive Meta Analysis (Version 3.3.070) and 
Review Manager (Version 5.3) software were used for data 
analysis. Raw data can be accessed in the following link: 
https://www.dropbox.com/sh/0la6u15y9jnq3c5/AAByTEr
q7aqsnGknXpgrEphsa?dl=0. Posttreatment and long-term 
reduction of comorbid anxiety and depression symptoms, 
problems with self-esteem and ED and improvement of 
QoL were considered the primary outcomes. The ES for 
within-subject (pretest to posttest and follow-up) single-
group studies was defined as the average pretest-follow-up 
change, divided by the pretest standard deviation, and with 
a correction factor for small sample sizes (Morris, 2000). 
The ES index for between-group (nonpharmacological 
treatments vs. control groups) outcomes was computed as 
the difference between the average pretest–posttest and 
follow-up change of the experimental and control groups, 
divided by a pooled estimate of the pretest standard devia-
tions of the two groups, also with a correction factor for 
small sample sizes (Morris, 2008). Sampling variances of 
the ESs were estimated following Morris’s proposal 
(Morris, 2000, 2008). In these calculations, the Pearson cor-
relation coefficient between the pretest and posttest/follow-
up scores must be known. As studies did not report the 
Pearson correlation coefficients, these were imputed fol-
lowing Rosenthal’s recommendation (Rosenthal, 1991) by 
using r = 0.7. ES values of 0.2, 0.5, and 0.8 were consid-
ered small, moderate, and large, respectively (Cohen, 1988).

ES estimates of the individual studies, weighted by their 
inverse variance, were synthesized for each outcome. A 
random-effect model was selected because of the expecta-
tion of a high heterogeneity between studies and it was 
assumed that the true effect size may vary from study to 
study (Borenstein, Hedges, Higgins, & Rothstein, 2010). A 
95% confidence interval (CI) was computed. Interpreting 
the values of 25%, 50%, and 75% as reflecting low, moder-
ate, and high heterogeneity, respectively; the I2 index was 
used for the assessment of the ES consistency (Higgins, 
Thompson, Deeks, & Altman, 2003). This index describes 
the percentage of total variation across studies that is due to 
heterogeneity, rather than chance.

The first author, supervised by the second, assessed the 
internal validity of each study using The Cochrane 
Collaboration’s tool for assessing risk of bias (Higgins et al., 

2011). Discrepancies were decided by consensus. Blinding of 
the therapists could not be assessed, as the studies used non-
pharmacological treatments. To ascertain the influence of this 
variable on ES estimates, sensitivity analyses were per-
formed, but studies were not excluded for presenting a high 
risk of bias evaluation.

We conducted several analyses to assess the publication 
bias. First, the funnel plots were examined visually. Second, 
the trim-and-fill method was performed (Duval & Tweedie, 
2000), which trims the asymmetric results on the right side 
and fills the plot with their imputed counterparts on the left, 
estimating a new corrected ES. Third, the Egger test was 
carried out to test the asymmetry of the funnel plots (Egger, 
Smith, Schneider, & Minder, 1997). This test evaluates bias 
predicting the standardized effect (ES divided by the stan-
dard error) with the precision of each ES (the inverse of the 
standard error). Finally, the fail-safe N (Rosenthal, 1979), 
which is the number of additional studies with a null effect 
needed to make the meta-analysis nonsignificant (raising 
the p value above .05), was also calculated.

The impact on ES estimates of some clinically and 
demographically relevant variables, such as therapy type, 
therapy setting, percentage of participants under medica-
tion, mean age of participants, and percentage of male par-
ticipants, was assessed. These variables were selected 
because some of them were assessed in previous meta-ana-
lytic reviews and because of their clinical significance. In 
addition, because of the suspected heterogeneity in the 
methodological quality of the included studies, some rele-
vant variables for this issue, such as the risk of bias assess-
ment, outcome measure source, control group type, and 
follow-up length, were included in the moderator analyses 
as well. These analyses were performed with chi-square 
tests for categorical variables and with meta-regressions for 
continuous variables. To increase the statistical power of 
these analyses, all therapies were merged for each outcome, 
following the procedures of previous meta-analytic reviews 
in the field (Knouse et al., 2017). Due to the importance of 
an adequate comparison group, additional sensitivity analy-
ses were made within each nonpharmacological interven-
tion, isolating the effect of those studies that compared the 
treatment with an active control group, where positive 
results were found.

Results

Study Selection

From 1,054 records, 20 RCTs, three controlled pretest–
posttest, and 12 uncontrolled single-group pretest–posttest 
studies were identified and included in the analyses (see 
Figure 1 and Tables 1 and 2). All studies included were pub-
lished in peer review journals. A total of 587 studies were 
excluded after a screening on the basis of the title and 

https://www.dropbox.com/sh/0la6u15y9jnq3c5/AAByTErq7aqsnGknXpgrEphsa?dl=0
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abstract. Four controlled studies were excluded from 
between-group but included in within-subject meta-analy-
ses, because they were not randomized (Bramham et al., 
2009; Bueno et al., 2015; Wiggins et al., 1999), and because 
all groups received a specific therapy for ADHD 
(Cherkasova et al., 2016). Thus, finally, up to 18 compari-
sons were available for between-group outcomes, and up to 
33 treatment groups were included in the within-subject 
meta-analyses. For the studies by Philipsen et al. (2015) and 
Schönenberg et al. (2017), each treatment group was com-
pared with the equivalent control group, based on medica-
tion status and comparing NFB versus sham NFB, 
respectively. A total of 18 studies were excluded because 
they did not measure any of the outcomes considered in our 
review (Bachmann et al., 2018; Barth, Mayer, Strehl, 
Fallgatter, & Ehlis, 2017; Cowley, Holmström, Juurmaa, 
Kovarskis, & Krause, 2016; Hirvikoski, Waaler, Lindström, 
Bölte, & Jokinen, 2015; Janssen, de Vries, Hepark, & 
Speckens, 2017; Janssen et al., 2018; Kaiser, 1997; LaCount, 
Hartung, Shelton, Clapp, & Clapp, 2015; Schoenberg et al., 
2014; Solanto, Marks, Mitchell, Wasserstein, & Kofman, 
2008; Thompson & Thompson, 1998; Van der Oord et al., 
2018; Virta, Hiltunen, Mattsson, & Kallio, 2015; Wang 

et al., 2016; Weiss et al., 2012; White & Shah, 2006; 
Zilverstand et al., 2017; Zwart & Kallemeyn, 2001); four 
because there were insufficient data in the article (Cole 
et al., 2016; Hirvikoski et al., 2011; Huang et al., 2017; 
Weiss & Hechtman, 2006); two for not including all partici-
pants who were at least 18 years old (Vidal-Estrada et al., 
2015; Zylowska et al., 2008); two for including participants 
with severe substance abuse (Bihlar Muld, Jokinen, Bölte, 
& Hirvikoski, 2016) and personality disorders (Prada et al., 
2015); and one because the treatment was self-applied 
(Moëll, Kollberg, Nasri, Lindefors, & Kaldo, 2015) or a for-
mal diagnostic assessment for ADHD was not made 
(Wymbs & Molina, 2015).

Participants. Considering all the RCTs together, a total of 
1,389 subjects were randomized, from which 1,163 were 
assessed at posttreatment and 629 at follow-up. Of a total 
of 634 subjects assessed initially in all the included uncon-
trolled pre–post studies, 521 were maintained at posttreat-
ment and 219 at follow-up. On average, 51.85% of 
participants were male, age was 34.16 years, and 54.79% 
of participants were taking medication for ADHD during 
treatment.

Figure 1. PRISMA 2009 flow diagram.
Note. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-analyses.
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Interventions. A total of 41.67% (n = 15) of the treatment 
groups underwent CBT, 16.67% (n = 6) DBT and MBT, 
13.89% (n = 5) NFB, 5.56% (n = 2) CT, and 2.78% (n = 
1) hypnotherapy or PsyEd. On average, the interventions 
comprised 12.34 sessions. Group and individual treatments 
were given in 48.48% and 36.36% of the studies, respec-
tively, whereas both were combined in 15.15%.

Comparison. A waiting list group was used in 42.11% of 
studies, whereas 36.84% and 21.05% of them compared the 
intervention with an active control group and a TAU group, 
respectively.

Outcomes. Blinded and unblinded independent assessors 
were used in 3.12% and 10.93% of outcome measures, 
respectively, whereas the remaining used only self-reported 
measures.

Results for Each Therapy

CBT. CBT for ADHD studies obtained a small-to-moderate 
ES on depression symptoms after treatment, both compared 
with control groups (standardized mean difference [SMD] = 
0.27; 95% CI = [0.02, 0.52]; I2 = 52%) and moderate-to-
large on within-subject outcome (SMD = 0.54; 95% CI = 
[0.35, 0.72]; I2 = 72%; see Supplementary Table 2, Figure 2, 
and Supplementary Figure 1). This effect increased to mod-
erate-to-large at follow-up assessment (SMD = 0.52; 95% 
CI = [0.24, 0.80]; I2 = 0%, for between-group outcome; 
SMD = 0.72; 95% CI = [0.48, 0.96]; I2 = 42%, for within-
subject outcome). In the same way, effect on anxiety symp-
toms was small-to-moderate after treatment for both 
between-group (SMD = 0.31; 95% CI = [0.01, 0.62]); I2 = 
64%; see Supplementary Figure 2) and within-subject out-
comes (SMD = 0.49; 95% CI = [0.25, 0.72]; I2 = 82%), 
increasing to moderate-to-large at follow-up (SMD = 0.73; 
95% CI = [0.45, 1.02]; I2 = 0%, for between-group out-
come; SMD = 0.74; 95% CI = [0.28, 1.21]; I2 = 84%, for 
within-subject outcome). Sensitivity analyses showed that 
between-group ES became null when only active controlled 
studies were considered, both for posttreatment depression 
(SMD = −0.15; 95% CI = [−0.47, 0.16]; I2 = 12%) and 
anxiety (SMD = 0.05; 95% CI = [−0.61, 0.72]).

No significant effect was found on between-group self-
esteem outcomes, but within-subject ES increased from 
small-to-moderate at posttreatment (SMD = 0.62; 95% CI 
= [0.31, 0.92]); I2 = 80%) to large at follow-up (SMD = 
1.404; 95% CI = [0.45, 1.64]; I2 = 74%; see Supplementary 
Figure 3). Posttreatment within-subject ES on QoL was 
small-to-moderate (SMD = 0.28; 95% CI = [0.09, 0.48];  
I2 = 80%), which increased to moderate-to-large at follow-
up (SMD = 0.57; 95% CI = [0.22, 0.92]), whereas a small-
to-moderate effect was found when compared with TAU 
controls at follow-up (SMD = 0.39; 95% CI = [0.01, 0.78]; 

see Supplementary Figure 4). Likewise, in comparison with 
TAU control groups, treatment effect on ED increased from 
null up to moderate-to-large at follow-up (SMD = 0.64; 
95% CI = [0.30, 0.98]; I2 = 0%; see Supplementary Figure 
5), whereas after treatment within-subject effect rose from 
small-to-moderate (SMD = 0.38; 95% CI = [0.16, 0.60];  
I2 = 0%) to moderate-to-large (SMD = 0.73; 95% CI = 
[0.42, 1.03]; I2 = 80%) at follow-up.

Regarding publication bias, trim-and-fill method 
adjusted the effect on between-group posttreatment anxiety 
and depression, with a CI including zero after trimming one 
and two studies, respectively (adjusted SMD = 0.19; 95% 
CI = [−0.13, 0.53] for anxiety; adjusted SMD = 0.13; 95% 
CI = [−0.10, 0.37] for depression). On the contrary, Egger 
test was nonsignificant for these outcomes (bias = 1.83; 

Figure 2. Summary of the results on the main outcomes for 
each therapy.
Note. ED = emotional dysregulation; QoL = quality of life; CBT = 
cognitive-behavioral therapy; DBT = dialectical behavior therapy; MBTs 
= mindfulness-based therapies; NFB = neurofeedback; CT = cognitive 
training; B-G = between-group outcome; W-S = within-subject out-
come; P-T = posttreatment assessment; FW = follow-up assessment.
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Figure 3. Risk of bias assessment summary for depression 
symptoms outcomes.

95% CI = [−3.35, 7.03]; p = .42 for depression; bias = 
−1.70; 95% CI = [−10.65, 7.18]; p = .63 for anxiety). No 
publication bias indicators were identified in the remaining 
outcomes.

DBT. This intervention showed a small-to-moderate 
within-subject effect on depression symptoms after treat-
ment (SMD = 0.36; 95% CI = [0.24, 0.48]; I2 = 33%), 

which was sustained at follow-up (SMD = 0.33; 95% CI = 
[0.13, 0.53]; I2 = 63%), whereas no significant effect was 
found compared with control groups (see Supplementary 
Table 2, Figure 2, and Supplementary Figure 1). All anxi-
ety symptom outcomes were nonsignificant (see Supple-
mentary Figure 2). Effect on self-esteem was only 
significant for within-subject change at follow-up (SMD = 
0.48; 95% CI = [0.34, 0.63]; I2 = 2%). Compared with an 
active control group, a large ES on QoL was obtained after 
treatment (SMD = 0.84; 95% CI = [0.25, 1.43]; see Sup-
plementary Figure 4) but was not sustained at follow-up. 
The moderate-to-large within-subject effect on QoL (SMD 
= 0.61; 95% CI = [0.06, 1.16]; I2 = 73%) decreased to 
small-to-moderate at follow-up (SMD = 0.40; 95% CI = 
[0.17, 0.64]; I2 = 0%).

No publication bias signs were found for this intervention.

MBT. MBTs for ADHD obtained a small-to-moderate 
within-subject effect after treatment on depression symp-
toms (SMD = 0.33; 95% CI = [0.17, 0.50], I2 = 31%), but 
it became null at follow-up (see Supplementary Table 2, and 
Figure 2). No significant effect was observed on comorbid 
depression and anxiety symptoms when compared with 
control groups, nor in within-subject anxiety (see Supple-
mentary Figures 1 and 2). A large ES was obtained on 
within-subject QoL outcome after treatment (SMD = 1.44; 
95% CI = [0.85, 2.03]). The posttreatment effect on ED 
was small-to-moderate when compared with waiting list 
controls (SMD = 0.46; 95% CI = [0.15, 0.76]; I2 = 0%) 
and also in within-subject outcome (SMD = 0.44; 95% CI 
= [0.28, 0.61]; I2 = 22%; see Supplementary Figure 5).

No publication bias indicators were identified for this 
therapy.

NFB. A large within-subject ES on comorbid depression 
symptoms was obtained at posttreatment (SMD = 0.85; 
95% CI = [0.62, 1.08]; I2 = 10%), which decreased to 
moderate-to-large at follow-up (SMD = 0.65; 95% CI = 
[0.43, 0.86]; I2 = 0%; see Supplementary Table 2 and 
Figure 2). The within-subject effect on anxiety rose from 
moderate-to-large after treatment (SMD = 0.72; 95% CI 
= [0.23, 1.21]; I2 = 80%) to large at follow-up (SMD = 
0.85; 95% CI = [0.59, 1.10]; I2 = 10%). The effect on 
anxiety and depression symptoms was nonsignificant 
when comparing this intervention with control groups 
(see Supplementary Figures 1 and 2). When compared 
with an active control group, the between-group effect on 
self-esteem increased from null after treatment to moder-
ate-to-large at follow-up (SMD = 0.70; 95% CI = [0.09, 
1.31]), whereas the within-subject change increased from 
small-to-moderate at posttreatment (SMD = 0.47; 95% 
CI = [0.06, 0.88]) to moderate-to-large at follow-up 
(SMD = 0.68; 95% CI = [0.19, 1.17]; see Supplementary 
Figure 3).
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No publication bias indicators were found for this 
treatment.

CT. CT interventions for ADHD obtained a nonsignificant 
ES (with a CI including zero) on posttreatment between-
group and within-subject depression and QoL outcomes 
(see Supplementary Table 2, Figure 2, and Supplementary 
Figures 1 and 4).

Hypnotherapy. A nonsignificant effect was found on 
depression and QoL after treatment, both for between-
group and within-subject outcomes (see Supplementary 
Table 2, Figure 2, and Supplementary Figures 1 and 4).

PsyEd. A null ES was obtained on within-subject self-
esteem outcome after treatment (see Supplementary Table 
2, and Figure 2).

Risk of Bias Assessment

All outcomes were rated with a high risk of bias (see 
Figure 3 and Supplementary Figures 6 to 9). Only one 
study in each of the following outcomes was rated with an 
unclear risk of bias: anxiety and depression symptoms 
(Safren et al., 2005), ED (Mitchell et al., 2013), and self-
esteem (Philipsen et al., 2015).

Moderator Analyses

ES on ADHD core symptoms. Results of the meta-regressions 
that could be computed for this covariate are shown in 
Table 3.

When all therapies were merged, higher ES on core 
symptoms significantly predicted positively the efficacy on 
depression (coefficient = 0.27, 95% CI = [0.13, 0.42]; p < 
.01 for between-group; coefficient = 0.31, 95% CI = 
[0.04, 0.57]; p < .01 for within-subject), anxiety (coeffi-
cient = 0.49, 95% CI = [0.17, 0.82]; p < .01 for between-
group; coefficient = 0.31, 95% CI = [0.04, 0.58]; p = .02 
for within-subject), and self-esteem (coefficient = 0.41, 
95% CI = [0.20, 0.62]; p < .01 for between-group; coef-
ficient = 0.41, 95% CI = [0.13, 0.70]; p < .01 for within-
subject) at posttreatment. At follow-up, this covariate also 
positively predicted efficacy on between-group depression 
(coefficient = 0.31, 95% CI = [0.04, 0.57]; p < .01) and 
anxiety (coefficient = 0.57, 95% CI = [0.19, 0.95]; p < 
.01), and within-subject anxiety (coefficient = 0.60, 95% 
CI = [0.10, 1.09]; p = .02). Regressions were nonsignifi-
cant for QoL and ED outcomes.

For CBT, efficacy on between-group depression (coeffi-
cient = 0.49, 95% CI = [0.17, 0.82]; p < .01) and anxiety 
(coefficient = 0.59, 95% CI = [0.22, 0.96]; p < .01) was 
predicted positively by the ES on ADHD symptoms. For 

Table 3. Meta-Regressions for ADHD Symptoms ES Covariate.

Outcome Data

Posttreatment Follow-up

Coefficient SE 95% CI p value Coefficient SE 95% CI p value

Depression 
symptoms

B-G all therapies 0.27 0.07 [0.13, 0.42] <.01 0.31 0.13 [0.04, 0.57] .02
W-S all therapies 0.26 0.09 [0.09, 0.43] <.01 0.31 0.17 [−0.30, 0.65] .07
B-G CBT 0.49 0.16 [0.17, 0.82] <.01 Insufficient studies
W-S CBT 0.28 0.14 [0.01, 0.56] .04 0.22 0.26 [−0.30, 0.74] .40
W-S DBT 0.29 0.19 [−0.08, 0.66] .12 0.18 0.50 [−0.80, 1.17] .72
W-S MBT 0.26 0.20 [−013, 0.66] .19 Insufficient studies
W-S NFB 0.49 0.41 [−0.31, 1.30] .23 Insufficient studies

Anxiety symptoms B-G all therapies 0.54 0.12 [0.30, 0.79] <.01 0.57 0.19 [0.19, 0.95] < .01
W-S all therapies 0.31 0.14 [0.04, 0.58] .02 0.60 0.25 [0.10, 1.09] .02
B-G CBT 0.59 0.19 [0.22, 0.96] <.01 Insufficient studies
W-S CBT 0.11 0.17 [−0.22, 0.45] .50 0.49 0.49 [−0.47, 1.46] .31
W-S MBT 0.51 0.41 [−0.29, 1.32] .21 Insufficient studies

Self-esteem B-G all therapies 0.41 0.11 [0.20, 0.62] <.01 Insufficient studies
W-S all therapies 0.41 0.14 [0.13, 0.70] <.01 −0.04 0.64 [−1.31, 1.22] .95
W-S CBT 0.32 0.29 [−0.16, 0.81] .19 Insufficient studies

QoL B-G all therapies 0.33 0.26 [−0.17, 0.84] .20 Insufficient studies
W-S all therapies 0.17 0.21 [−0.24, 0.58] .40 Insufficient studies
W-S CBT −0.17 0.18 [−0.53, 0.20] .37 Insufficient studies

ED B-G all therapies 0.26 0.45 [−0.63, 1.16] .56 Insufficient studies
W-S all therapies −0.11 0.21 [−0.55, 0.30] .58 Insufficient studies

Note. ADHD = attention-deficit/hyperactivity disorder; CBT = cognitive-behavioral therapy; DBT = dialectical behavior therapy; MBTs = mindful-
ness-based therapies; NFB = neurofeedback; QoL = quality of life; ED = emotional dysregulation; B-G = between-group; W-S = within-subject. 
Significant results are boldfaced.
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follow-up and within-subject outcomes, regressions were 
nonsignificant.

Effect on ADHD symptomatology was not a predictor 
for within-subject efficacy of MBT, DBT, and NFB on 
depression, nor for MBT on anxiety symptoms.

Risk of bias. ES estimates were significantly lower for stud-
ies rated as having an unclear risk of bias on between-group 
self-esteem, χ2(1) = 4.47, p = .03, and depression, χ2(1) = 
4.77, p = .03, after treatment, and on self-esteem at follow-
up, χ2(1) = 5.63, p = .02. In the same way, effect of unclear 
risk of bias-assessed studies was significantly lower for 
within-subject posttreatment ED, χ2(1) = 4.94, p = .03, 
and self-esteem at follow-up, χ2(1) = 4.73, p = .03, out-
comes. Nonsignificant differences were found in the 
remaining outcomes.

Therapy. CBT was significantly more effective on between-
group depression, χ2(3) = 11.93, p < .01, and anxiety, χ2(3) = 
17.31, p < .01, at follow-up (see Supplementary Table 2). 
Within-subject CBT and NFB effect on depression was signifi-
cantly higher at the end of treatment, χ2(5) = 18.07, p < .01. 
DBT was significantly less effective on between-group self-
esteem at posttreatment, χ2(2) = 6.11, p = .05 and at follow-
up, χ2(1) = 5.63, p = .02; and within-subject anxiety, both  
at posttreatment, χ2(3) = 12.98, p < .01 and at follow-up, 
χ2(3) = 20.34, p < .01. MBTs were significantly more effec-
tive on within-subject posttreatment QoL, χ2(4) = 14.73, p = 
.01. PsyEd was significantly less effective on within-subject 
posttreatment self-esteem, χ2(3) = 12.73, p < .01. Nonsignifi-
cant differences were found in the remaining outcomes.

Treatment setting. Individual therapy was significantly more 
effective on between-group depression after treatment, 
χ2(2) = 8.26, p = .02, self-esteem at follow-up, χ2(1) = 
5.63, p = .02, and also on within-subject depression and 
anxiety, both at posttreatment, χ2(2) = 24.60, p < .01 for 
depression; χ2(2) = 12.21, p < .01 for anxiety, and at fol-
low-up, χ2(2) = 15.07, p < .01 for depression; χ2(2) = 
53.61, p < .01 for anxiety. Nonsignificant differences were 
found in the remaining outcomes.

Measure source. Independent-assessed effect on post-
treatment was significantly higher on within-subject ED, 
χ2(1) = 4.66, p = .03. Nonsignificant differences were 
found in the remaining outcomes.

Control group. Treatment was significantly less effective on 
depression symptoms when compared with active control 
groups, χ2(2) = 16.90, p < .01, and self-esteem outcomes, 
χ2(1) = 8.64, p < .01, at posttreatment, and on anxiety at 
follow-up, χ2(2) = 20.26, p < .01. In addition, treatment 
was significantly more effective on depression when com-
pared with TAU group at follow-up, χ2(2) = 14.59, p < .01. 

Nonsignificant differences were found in the remaining 
outcomes.

Percentage of participants on medication. This variable posi-
tively predicted the efficacy of the interventions on between-
group depression (coefficient = 0.01, 95% CI = [0.00, 
0.01]; SE = 0.00; p = .02) and anxiety (coefficient = 0.01, 
95% CI = [0.00, 0.01]; SE = 0.00; p = .01) at follow-up, 
and on the within-subject self-esteem at posttreatment 
(coefficient = 0.01, 95% CI = [0.00, 0.01]; SE = 0.00; p = 
.01; see Table 3). Meta-regressions for the remaining out-
comes were nonsignificant for this covariate.

Number of sessions. This moderator positively predicted the 
efficacy at posttreatment on within-subject depression 
(coefficient = 0.03, 95% CI = [0.00, 0.04]; SE = 0.00; p < 
.01), whereas negatively predicted efficacy on the within-
subject QoL after treatment (coefficient = −0.06, 95% CI = 
[−0.11, 0.01]; SE = 0.02; p < .01; see Table 3). Regressions 
for the rest of the outcomes were nonsignificant.

Mean age. Mean age of treatment groups negatively pre-
dicted the effect of interventions on posttreatment between-
group (coefficient = −0.04, 95% CI = [−0.08, −0.00]; SE 
= 0.02; p = .04), and within-subject (coefficient = −0.03, 
95% CI = [−0.07, −0.01]; SE = 0.02; p < .01) QoL, on 
posttreatment between-group anxiety (coefficient = −0.03, 
95% CI = [−0.06, 0.00]; SE = 0.01; p = .02) and on within-
subject self-esteem at follow-up (coefficient = −0.39, 95% 
CI = [−0.76, 0.07]; SE = 0.01; p = .01; see Table 3). 
Regressions were nonsignificant for the other outcomes.

Percentage of male participants. This variable positively pre-
dicted the ES on posttreatment within-subject anxiety (coef-
ficient = 0.01, 95% CI = [0.00, 0.01]; SE = 0.00; p = .04) 
and self-esteem outcomes (coefficient = 0.01, 95% CI = 
[0.00, 0.02]; SE = 0.01; p = .04 at posttreatment; coeffi-
cient = 0.03, 95% CI = [0.01, 0.05]; SE = 0.01; p < .01 at 
follow-up; see Table 3). Results were nonsignificant for the 
remaining outcomes.

Follow-up length. This covariate negatively predicted the 
effect on between-group anxiety at follow-up (coefficient = 
−0.17, 95% CI = [−0.30, −0.05]; SE = 0.06; p = .01; see 
Table 3). Meta-regressions were nonsignificant for the 
remaining depression and anxiety outcomes and cannot be 
computed for the rest because of a problem with collinearity 
or because there were insufficient studies.

Discussion

Several studies have found mixed results for the efficacy of 
nonpharmacological treatments on comorbid internalizing 
symptoms in adults with ADHD. In addition, previous 
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systematic reviews observed some support for the efficacy 
of CBT in improving some comorbid internalizing condi-
tions after treatment. This meta-analytic review aimed to 
determine the efficacy of different psychotherapies for 
ADHD symptoms in comorbid internalizing symptoms in 
adults, both at posttreatment and up to 12 months after the 
end of the intervention, and likewise to evaluate the influ-
ence of different clinically and methodologically relevant 
moderator variables.

Findings on Nonpharmacological Intervention 
Efficacy on Comorbid Internalizing Symptoms 
and the Core Symptoms Improvement as 
Moderator

Our results indicated that CBT for ADHD improved comor-
bid depression and anxiety, both when compared with wait-
ing list and TAU control groups and also considering 
within-subject change. These findings are consistent with 
previous adult ADHD meta-analyses (Jensen et al., 2016; 
Lopez et al., 2018), and also with those assessing the effi-
cacy of CBT for internalizing disorders in adults without 
ADHD, with a similar effect size (Carpenter et al., 2018; 
Lepping et al., 2017). Effect size on comorbid internalizing 
symptoms was also similar to those reported on posttreat-
ment core ADHD symptoms (Knouse et al., 2017), but 
lower than those obtained in the long term (López-Pinar 
et al., 2018). In addition, CBT for ADHD was significantly 
more effective than the other therapies in treating comorbid 
depression and anxiety, particularly in the long term. A pos-
sible explanation for these findings might be that CBT pro-
grams for adult ADHD include therapy ingredients that 
have been shown to be effective in the treatment of depres-
sion and anxiety disorders, such as cognitive therapy 
(Cuijpers, Cristea, Karyotaki, Reijnders, & Huibers, 2016) 
or problem-solving skills (Cuijpers, de Wit, Kleiboer, 
Karyotaki, & Ebert, 2018), so the treatment could be spe-
cific not only for core symptoms but also for comorbidity. 
On the contrary, results of the meta-regressions showed that 
ES on core symptoms significantly predicted the between-
group efficacy on depression and anxiety. This might sug-
gest that these symptoms were secondary to ADHD, and 
that CBT improvement of the inattention and hyperactivity/
impulsivity symptoms led to the decrease in the associated 
symptomatology. CBT for ADHD also improved the other 
comorbid conditions, such as self-esteem (only when 
within-subject data were considered), and ED. This might 
be caused by the change to more functional beliefs about 
themselves, which is an essential therapeutic mechanism in 
CBT. This cognitive change could in turn improve the 
expectation of being able to deal with emotional situations 
(Hirsch et al., 2018), effectively enhancing emotional self-
regulation (Bigman, Mauss, Gross, & Tamir, 2016). CBT 

for adult ADHD also improved QoL in comparison with 
TAU groups, especially in the long term. Contrary to 
expected, the reduction in ADHD symptoms did not lead to 
an improvement of QoL. Thus, this finding might indicate 
that CBT for ADHD was also specific with this variable. An 
interesting finding is that the effectiveness of CBT increased 
at follow-up in all outcomes, and the observed heterogene-
ity decreased. As suggested by CBT models of adult ADHD, 
the learning of adaptive coping strategies (both behavioral 
and cognitive) can reduce the functional impairment caused 
by neurobiological deficits (Safren et al., 2004). Because 
CBT efficacy on ADHD core symptoms has proved to be 
stable for at least a year (López-Pinar et al., 2018), the long-
term integration of adaptive coping skills and the subse-
quent reduction of chronic functional impairment could 
also result in an improvement in comorbid internalizing 
conditions. This might have a greater impact as time goes 
by, once the psychological framework created by the ther-
apy is well established.

Despite sharing several key therapeutic components with 
CBT (e.g., planning skills, cognitive strategies, among oth-
ers), results showed that when compared with active control 
groups, DBT for ADHD only improved the posttreatment 
QoL, which was not sustained at follow-up. Regarding 
within-subject change, a small effect was found on self-
esteem (only at follow-up) and comorbid depression, whereas 
the moderate-to-large posttreatment effect on QoL decreased 
to small at follow-up. These results are in line with those 
found in individuals with depression disorders without 
ADHD (Valentine, Bankoff, Poulin, Reidler, & Pantalone, 
2015). Unexpectedly, no effect was observed on comorbid 
anxiety symptoms, despite the fact DBT skills predicted 
symptom improvement in the clinical population without 
ADHD (Webb, Beard, Kertz, Hsu, & Björgvinsson, 2016).

Some of the proposed MBT therapeutic working path-
ways are emotion regulation and somatic awareness (Hölzel 
et al., 2011). This seems a potential explanation for the 
improvement observed in posttreatment ED in our study, 
when these interventions were compared with waiting list 
control groups. Results also showed a within-subject 
improvement in this outcome, in addition to anxiety and 
depression, but gains were not sustained at follow-up. These 
improvements were not predicted by the treatment effect on 
ADHD core symptoms. However, no effect was found on 
depression and anxiety when MBT for ADHD were com-
pared with control groups. Effect of MBT on internalizing 
comorbidity was inferior to that reported for ADHD core 
symptoms (Cairncross & Miller, 2016). These poor results 
were an unexpected finding, as mindfulness-based cognitive 
therapy (the intervention used by most studies in MBT sub-
group) was initially developed for treating recurrent depres-
sion (Segal, Williams, & Teasdale, 2002), and MBTs have 
shown a small-to-moderate effect on anxiety and depression 
symptoms on the clinical and nonclinical population (Blanck 
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et al., 2018). In contrast, these interventions were the most 
effective in improving posttreatment QoL when within-sub-
ject data were considered, although this finding was based 
only on one small uncontrolled trial (Bueno et al., 2015).

No effect was found on ADHD comorbid anxiety and 
depression when NFB was compared with control groups. 
These results are consistent with those obtained in individu-
als with a primary diagnosis of depression and anxiety dis-
orders without ADHD (Begemann, Florisse, van Lutterveld, 
Kooyman, & Sommer, 2016) and with studies assessing the 
efficacy on ADHD symptoms (Schönenberg et al., 2017). 
On the contrary, regarding within-subject change, there 
were improvements in depression, anxiety and low self-
esteem, which increased in the long term. Two potential 
NFB mechanisms were proposed by Mayer et al. (2016): 
First, intervention improves not only core ADHD symp-
toms but also comorbid symptoms, and second, reduction 
of core ADHD symptoms leads to improvements in comor-
bidity. The direction of the relationship is unknown and 
needs further investigation, although there are some studies 
preliminarily suggesting that NFB training could be a prom-
ising intervention for depression (Choi et al., 2010) and 
anxiety disorders (Mennella, Patron, & Palomba, 2017) in 
the clinical population, but presenting serious methodologic 
limitations (Begemann et al., 2016). Moreover, meta-
regression results also supported the first hypothesis.

Results showed that CT, PsyEd, and hypnotherapy were 
not effective in treating comorbid internalizing symptoms 
in adults with ADHD. These results differ from those 
obtained in the clinical population without ADHD, in which 
some evidence of improvement of internalizing symptoms 
has been found after CT (Motter et al., 2016), PsyEd 
(Donker, Griffiths, Cuijpers, & Christensen, 2009), and 
hypnotherapy (Golden, 2012) interventions. However, 
more research is needed to evaluate the usefulness of these 
interventions, because these findings were based on a small 
number of trials presenting some methodological shortcom-
ings. Thus, findings concerning these therapies need to be 
interpreted with caution with regard to adults with ADHD.

Results of meta-regressions (when all interventions were 
merged) supported the hypothesis that comorbid depres-
sion, anxiety, and self-esteem improvements are a second-
ary gain from the reduction of ADHD symptomatology. 
Nonetheless, it seems that the treatment is also specific for 
QoL and ED. These results could have important clinical 
implications regarding the sequencing of treatments. We 
know that not treating the symptoms of ADHD is a risk fac-
tor for the development of internalizing comorbid problems 
(Biederman et al., 2011), and our results support that an 
effective treatment of ADHD in adults could prevent the 
development of some of these problems and, therefore, alle-
viate the impairment. Similarly, because the presence of 
ADHD symptoms is often overlooked in the treatment of 
anxiety and depression patients, these symptoms should 

also be considered to improve the evolution of this popula-
tion (Barkley & Brown, 2008).

Findings of the Moderator Analyses

Given the importance of having an appropriate comparison 
group, a possible limitation of the findings is that when CBT 
studies using an active control group were isolated, ES became 
nonsignificant for depression and anxiety posttreatment out-
comes. This might be an indicator of the nonspecificity of 
CBT for improving these comorbid symptoms, but it has to be 
interpreted with caution, because it is based on only two stud-
ies with different placebo groups (Solanto et al., 2010; Vidal-
Estrada et al., 2013). Another possible explanation is, as some 
authors have suggested, that placebo psychotherapy groups 
are not fully “inert” (Wampold et al., 2016). When all thera-
pies were merged, therapy efficacy on depression and self-
esteem after treatment was significantly lower in comparison 
with active control groups, which is in line with previous adult 
ADHD meta-analyses (Knouse et al., 2017; Lopez et al., 
2018; López-Pinar et al., 2018), which could mean that treat-
ments were not specifically effective for those outcomes. On 
the contrary, results supported the specificity of the treatment 
in improving these outcomes in the long term, and, in addi-
tion, in the rest of posttreatment outcomes.

Another clinically relevant finding was that treatment 
given in an individual setting was more effective on self-
esteem, depression, and anxiety comorbid symptoms. This 
is consistent with the literature about treatment of anxiety 
and depression disorders (Carpenter et al., 2018). A possible 
explanation for this is that the ability to fit the specific needs 
of each case of individual therapy might be more specifi-
cally effective for comorbid internalizing symptoms than 
the support of a group. In addition, the alliance, which is 
positively related to the outcome of a psychological treat-
ment (Horvath, Del Re, Flückiger, & Symonds, 2011), is 
significantly stronger in individual relative to group CBT 
(Mörtberg, 2014).

One important result supporting the robustness of the 
findings was that no significant difference was found 
between self-reported and independent-assessed measures 
in the vast majority of outcomes. This finding is consistent 
with those reported by previous meta-analytic reviews 
(Jensen et al., 2016). However, this result must be inter-
preted with caution because of the small number of studies 
which included independent-assessed measures.

Another significant result supporting the stability of the 
gains on depression comorbid symptoms was that follow-
up length did not predict the effect on these outcomes. 
Notwithstanding, the results suggest that the effect on anxi-
ety faded as time passes, differing from those obtained by 
CBT for anxiety disorders, which reported improvements 
that were maintained up to 1 year at follow-up (DiMauro, 
Domingues, Fernandez, & Tolin, 2013).
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A higher proportion of males and younger participants 
predicted better results in some of anxiety, self-esteem, and 
QoL outcomes, as was suggested by previous literature 
(Edvinsson et al., 2013; Müller et al., 2017; Piñeiro-Dieguez 
et al., 2016; Solberg et al., 2018). These findings might be 
explained because anxiety disorders (Bandelow & 
Michaelis, 2015) and low self-esteem (Bleidorn et al., 2016) 
are more prevalent in women and because of the increase 
with age of the comorbid internalizing problems severity in 
adults with ADHD (Bramham et al., 2012). However, these 
results are not consistent with other studies that have found 
that older people tend to be more satisfied with their lives 
(Mercier, Péladeau, & Tempier, 1998) and have a higher 
self-esteem (Bleidorn et al., 2016).

As expected, a higher percentage of participants on 
ADHD medication predicted better results in depression, 
anxiety, and self-esteem, which supports the effectiveness 
of pharmacotherapy on the comorbid internalizing symp-
toms and is consistent with previous findings in adults with 
ADHD (Lopez et al., 2018). In addition, shorter treatments 
predicted worst results in QoL and longer interventions pre-
dicted better results in depression after treatment, but not at 
follow-up. This is consistent with the good-enough-level 
model about treatment duration. This model states that pro-
gressively less gains become acceptable as treatment takes 
longer, and then longer duration predicts poorer outcomes 
(Barkham et al., 2006).

Finally, another important finding was that publication 
bias indicators were found only in posttreatment CBT anxi-
ety and depression outcomes, disappearing at follow-up. 
The rest of outcomes for this and the other interventions 
were free from publication bias, which supports the validity 
of the results and is consistent with previous meta-analyses 
in the field (Lopez et al., 2018).

Limitations and Future Research

There are some limitations to the study that should be con-
sidered when interpreting the results. First, a key limitation 
of this review is the small number of studies evaluating 
some interventions (e.g., PsyEd, CT, and hypnotherapy), so 
the generalizability of the results concerning these psycho-
therapies is subject to certain limitations and more research 
about them is needed to ascertain their efficacy on comor-
bid internalizing symptoms. Second, differences in the 
designs of the studies and sample size might be responsible 
for differential efficacy and, therefore, limit the direct com-
parison between the included interventions. Third, the high 
risk of bias on most outcomes, mainly due to the use of self-
reported and unblinded measures alone, might threaten the 
validity of results. Fourth, the small number of studies in 
some subgroups could limit the statistical power of their 
moderator analyses. Fifth, the merger of all therapy modali-
ties to carry out the moderator analysis may limit the 

findings regarding how these variables could influence the 
effect for each of the interventions. Sixth, the small number 
of studies comparing the treatment with active control 
groups might limit findings regarding the specificity of the 
psychotherapies assessed. Seventh, the inclusion of uncon-
trolled studies could raise issues of internal validity, as this 
hinders the control of other variables that could influence 
the observed effect. Finally, the high heterogeneity observed 
in some of the posttreatment outcomes might limit the gen-
eralization of the findings.

To improve the validity of the results, future research 
should address the lack of independent and blinded assess-
ment of outcome measures, the use of larger samples and 
comparison groups (preferably an active control), the inclu-
sion of a follow-up assessment, and the assessment of the 
attrition, including intent-to-treat analyses.

Moreover, as DBT seems a promising intervention for 
ED in the clinical population (Neacsiu, Eberle, Kramer, 
Wiesmann, & Linehan, 2014), it could be relevant to study 
its effect on this variable in adults with ADHD. In addition, 
further research should be undertaken to investigate the 
potential benefits of adding well-established therapy com-
ponents such as behavioral activation (Ekers et al., 2014) to 
the treatment of comorbid depression in adults with ADHD.

Conclusion

The results of this systematic review offer further empirical 
support for the efficacy of CBT in treating comorbid inter-
nalizing symptoms in adults with ADHD. CBT achieved 
better improvements in comorbid anxiety and depression 
symptoms, and in QoL and ED, particularly in the long term, 
but only compared with waiting list and TAU groups. 
Improvements in depression and anxiety symptoms were 
predicted by the reduction of ADHD core symptoms. In 
addition, there is some preliminary evidence about the utility 
of improving QoL, ED, and self-esteem of DBT, MBT, and 
NFB, respectively. Better results were achieved with the 
therapy given individually, combined with pharmacother-
apy, and with a higher proportion of young and male partici-
pants. However, it is necessary to interpret these results 
carefully, because of the small number of studies evaluating 
some interventions and the high risk of bias determined for 
many of the outcomes. Despite these limitations, the evi-
dence from this review supports the utility and stability of 
nonpharmacological interventions, particularly CBT, in 
treating comorbid internalizing symptoms in a population 
that tends to develop frequent problems concomitant with 
the disorder itself. Thus, the addition of these therapies is 
needed for a comprehensive treatment of adult ADHD.

Acknowledgments

The authors would like to acknowledge Virginia Soldino Garmendia 
for reviewing the manuscript for accuracy, Rosa García Martínez for 



16 Journal of Attention Disorders 00(0)

masking the articles to carry out the independent blinded selection, 
and Ana Crespo Martínez for making an independent coding of the 
studies included.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Supplemental Material

Supplemental material for this article is available online.

ORCID iDs

Carlos López-Pinar  https://orcid.org/0000-0002-0982-5581
Javier Fenollar-Cortés  https://orcid.org/0000-0001-6154-8836

References

Adler, L. A., Dirks, B., Deas, P., Raychaudhuri, A., Dauphin, 
M., Saylor, K., & Weisler, R. (2013). Self-reported quality 
of life in adults with attention-deficit/hyperactivity disorder 
and executive function impairment treated with lisdexamfet-
amine dimesylate: A randomized, double-blind, multicenter, 
placebo-controlled, parallel-group study. BMC Psychiatry, 
13, Article 253. doi:10.1186/1471-244x-13-253

Agnew-Blais, J. C., Polanczyk, G. V., Danese, A., Wertz, J., 
Moffitt, T. E., & Arseneault, L. (2018). Young adult mental 
health and functional outcomes among individuals with remit-
ted, persistent and late-onset ADHD. The British Journal of 
Psychiatry, 213, 526-534.. doi:10.1192/bjp.2018.97

American Psychiatric Association. (2000). Diagnostic and sta-
tistical manual of mental disorders (4th ed., text rev.). 
Washington, DC: Author.

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (5th ed.). Arlington, VA: 
American Psychiatric Publishing.

Anker, E., Bendiksen, B., & Heir, T. (2018). Comorbid psychiatric 
disorders in a clinical sample of adults with ADHD, and asso-
ciations with education, work and social characteristics: A 
cross-sectional study. BMJ Open, 8(3), e019700. doi:10.1136/
bmjopen-2017-019700

Arns, M., Drinkenburg, W., & Leon Kenemans, J. (2012). The 
effects of QEEG-informed neurofeedback in ADHD: An open-
label pilot study. Applied Psychophysiology Biofeedback, 37, 
171-180. doi:10.1007/s10484-012-9191-4

Arns, M., Heinrich, H., & Strehl, U. (2014). Evaluation of 
neurofeedback in ADHD: The long and winding road. 
Biological Psychology, 95, 108-115. doi:10.1016/j.biopsy-
cho.2013.11.013

Bachmann, K., Lam, A. P., Sörös, P., Kanat, M., Hoxhaj, E., 
Matthies, S., . . . Philipsen, A. (2018). Effects of mindfulness 
and psychoeducation on working memory in adult ADHD: A 
randomised, controlled fMRI study. Behaviour Research and 
Therapy, 106, 47-56. doi:10.1016/j.brat.2018.05.002

Bandelow, B., & Michaelis, S. (2015). Epidemiology of anxi-
ety disorders in the 21st century. Dialogues in Clinical 
Neuroscience, 17, 327-335. doi:10.1016/j.siny.2015.10.004

Barkham, M., Connell, J., Miles, J. N. V., Evans, C., Stiles, W. B., 
Margison, F., & Mellor-Clark, J. (2006). Dose-effect relations 
and responsive regulation of treatment duration: The good 
enough level. Journal of Consulting and Clinical Psychology, 
74, 160-167. doi:10.1037/0022-006X.74.1.160

Barkley, R. A., & Brown, T. E. (2008). Unrecognized attention-
deficit/hyperactivity disorder in adults presenting with other 
psychiatric disorders. CNS Spectrums, 13, 977-984.

Barth, B., Mayer, K., Strehl, U., Fallgatter, A. J., & Ehlis, A. 
C. (2017). EMG biofeedback training in adult attention-
deficit/hyperactivity disorder: An active (control) training? 
Behavioural Brain Research, 329, 58-66. doi:10.1016/j.
bbr.2017.04.021

Baskin, T. W., Tierney, S. C., Minami, T., & Wampold, B. E. 
(2003). Establishing specificity in psychotherapy: A meta-
analysis of structural equivalence of placebo controls. 
Journal of Consulting and Clinical Psychology, 71, 973-979. 
doi.:10.1037/0022-006X.71.6.973

Begemann, M. J. H., Florisse, E. J. R., van Lutterveld, R., 
Kooyman, M., & Sommer, I. E. (2016). Efficacy of EEG 
neurofeedback in psychiatry: A comprehensive overview and 
meta-analysis. Translational Brain Rhythmicity, 1, 19-29. 
doi:10.15761/TBR.1000105

Bernardi, S., Faraone, S. V., Cortese, S., Kerridge, B. T., Pallanti, 
S., Wang, S., & Blanco, C. (2012). The lifetime impact of 
attention deficit hyperactivity disorder: Results from the 
National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC). Psychological Medicine, 42, 875-
887. doi:10.1017/S003329171100153X

Bertocci, M. A., Bebko, G., Versace, A., Fournier, J. C., Iyengar, 
S., Olino, T., . . . Phillips, M. L. (2016). Predicting clini-
cal outcome from reward circuitry function and white mat-
ter structure in behaviorally and emotionally dysregulated 
youth. Molecular Psychiatry, 21, 1194-1201. doi:10.1038/
mp.2016.5

Biederman, J. (2004). Impact of comorbidity in adults with 
attention-deficit/hyperactivity disorder. Journal of Clinical 
Psychiatry, 65(suppl 3), 3-7. doi:10.1038/ni.2065

Biederman, J., Ball, S. W., Monuteaux, M. C., Mick, E., Spencer, 
T. J., McCreary, M., & Faraone, S. V. (2008). New insights 
into the comorbidity between ADHD and major depression in 
adolescent and young adult females. Journal of the American 
Academy of Child and Adolescent Psychiatry, 47, 426-434. 
doi:10.1097/CHI.0b013e31816429d3

Biederman, J., Petty, C. R., Clarke, A., Lomedico, A., & Faraone, 
S. V. (2011). Predictors of persistent ADHD: An 11-year fol-
low-up study. Journal of Psychiatric Research, 45, 150-155. 
doi:10.1016/j.jpsychires.2010.06.009

Bigman, Y. E., Mauss, I. B., Gross, J. J., & Tamir, M. (2016). Yes 
I can: Expected success promotes actual success in emotion 
regulation. Cognition and Emotion, 30, 1380-1387. doi:10.10
80/02699931.2015.1067188

Bihlar Muld, B., Jokinen, J., Bölte, S., & Hirvikoski, T. (2016). 
Skills training groups for men with ADHD in compulsory 
care due to substance use disorder: A feasibility study. ADHD 
Attention Deficit and Hyperactivity Disorders, 8, 159-172. 
doi:10.1007/s12402-016-0195-4

https://orcid.org/0000-0002-0982-5581
https://orcid.org/0000-0001-6154-8836


López-Pinar et al. 17

Blanck, P., Perleth, S., Heidenreich, T., Kröger, P., Ditzen, B., 
Bents, H., & Mander, J. (2018). Effects of mindfulness 
exercises as stand-alone intervention on symptoms of anxi-
ety and depression: Systematic review and meta-analysis. 
Behaviour Research and Therapy, 102, 25-35. doi:10.1016/j.
brat.2017.12.002

Bleidorn, W., Ruben, C. A., Jaap, J. A. D., Rentfrow, P. J., 
Gebauer, J. E., Potter, J., & Gosling, S. D. (2016). Age and 
gender differences in self-esteem—A cross-cultural window. 
Journal of Personality and Social Psychology, 111, 396-410. 
doi:10.1037/pspp0000078

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, 
H. R. (2010). A basic introduction to fixed-effect and ran-
dom-effects models for meta-analysis. Research Synthesis 
Methods, 1, 97-111. doi:10.1002/jrsm.12

Bramham, J., Murphy, D. G. M., Xenitidis, K., Asherson, P., 
Hopkin, G., & Young, S. (2012). Adults with attention deficit 
hyperactivity disorder: An investigation of age-related differ-
ences in behavioural symptoms, neuropsychological function 
and co-morbidity. Psychological Medicine, 42, 2225-2234. 
doi:10.1017/S0033291712000219

Bramham, J., Young, S., Bickerdike, A., Spain, D., McCartan, D., 
& Xenitidis, K. (2009). Evaluation of group cognitive behav-
ioral therapy for adults with ADHD. Journal of Attention 
Disorders, 12, 434-441. doi:10.1177/1087054708314596

Bron, T. I., Bijlenga, D., Verduijn, J., Penninx, B. W. J. H., 
Beekman, A. T. F., & Kooij, J. J. S. (2016). Prevalence of 
ADHD symptoms across clinical stages of major depres-
sive disorder. Journal of Affective Disorders, 197, 29-35. 
doi:10.1016/j.jad.2016.02.053

Brown, T. E., Flood, E., Sarocco, P., Atkins, N., & Khachatryan, 
A. (2017). Persisting psychosocial impairments in adults 
being treated with medication for attention deficit/hyperactiv-
ity disorder. Psychopharmacology Bulletin, 47(4), 8-17.

Bueno, V. F., Kozasa, E. H., Aparecida, M., Alves, T. M., Louzã, 
M. R., & Pompéia, S. (2015). Mindfulness meditation 
improves mood, quality of life, and attention in adults with 
attention deficit hyperactivity disorder. BioMed Research 
International, 2015, 1-14.

Cadman, T., Findon, J., Eklund, H., Hayward, H., Howley, D., 
Cheung, C., . . .  Asherson, P. (2016). Six-year follow-up 
study of combined type ADHD from childhood to young 
adulthood: Predictors of functional impairment and comorbid 
symptoms. European Psychiatry, 35, 47-54. doi:10.1016/j.
eurpsy.2015.08.007

Cairncross, M., & Miller, C. J. (2016). The effectiveness of mind-
fulness-based therapies for ADHD: A meta-analytic review. 
Journal of Attention Disorders. Advance online publication. 
doi:10.1177/1087054715625301

Carpenter, J. K., Andrews, L. A., Witcraft, S. M., Powers, M. B., 
Smits, J. A. J., & Hofmann, S. G. (2018). Cognitive behav-
ioral therapy for anxiety and related disorders: A meta-anal-
ysis of randomized placebo-controlled trials. Depression and 
Anxiety, 35, 502-514. doi:10.1002/da.22728

Chen, T. J., Ji, C. Y., Wang, S. S., Lichtenstein, P., Larsson, H., 
& Chang, Z. (2016). Genetic and environmental influences 
on the relationship between ADHD symptoms and internal-
izing problems: A Chinese twin study. American Journal of 
Medical Genetics, Part B: Neuropsychiatric Genetics, 171, 
931-937. doi:10.1002/ajmg.b.32411

Cherkasova, M. V., French, L. R., Syer, C. A., Cousins, L., Galina, 
H., Ahmadi-Kashani, Y., & Hechtman, L. (2016). Efficacy 
of cognitive behavioral therapy with and without medica-
tion for adults with ADHD: A randomized clinical trial. 
Journal of Attention Disorders. Advance online publication. 
doi:10.1177/1087054716671197

Choi, S. W., Chi, S. E., Chung, S. Y., Kim, J. W., Ahn, C. Y., 
& Kim, H. T. (2010). Is alpha wave neurofeedback effective 
with randomized clinical trials in depression? A pilot study. 
Neuropsychobiology, 63, 43-51. doi:10.1159/000322290

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum.

Cole, P., Weibel, S., Nicastro, R., Hasler, R., Dayer, A., Aubry, 
J. M., . . . Perroud, N. (2016). CBT/DBT skills training for 
adults with attention deficit hyperactivity disorder (ADHD). 
Psychiatria Danubina, 28, 103-107.

Cook, J., Knight, E., Hume, I., & Qureshi, A. (2014). The self-
esteem of adults diagnosed with attention-deficit/hyperactiv-
ity disorder (ADHD): A systematic review of the literature. 
ADHD Attention Deficit and Hyperactivity Disorders, 6, 249-
268. doi:10.1007/s12402-014-0133-2

Corbisiero, S., Mörstedt, B., Bitto, H., & Stieglitz, R. D. (2017). 
Emotional dysregulation in adults with attention-deficit/
hyperactivity disorder—validity, predictability, severity, and 
comorbidity. Journal of Clinical Psychology, 73, 99-112. 
doi:10.1002/jclp.22317

Cowley, B., Holmström, É., Juurmaa, K., Kovarskis, L., & Krause, 
C. M. (2016). Computer enabled neuroplasticity treatment: A 
clinical trial of a novel design for neurofeedback therapy in 
adult ADHD. Frontiers in Human Neuroscience, 10, 1-13. 
doi:10.3389/fnhum.2016.00205

Cuijpers, P., Cristea, I. A., Karyotaki, E., Reijnders, M., & 
Huibers, M. J. H. (2016). How effective are cognitive behav-
ior therapies for major depression and anxiety disorders? A 
meta-analytic update of the evidence. World Psychiatry, 15, 
245-258. doi:10.1002/wps.20346

Cuijpers, P., de Wit, L., Kleiboer, A., Karyotaki, E., & Ebert, D. 
D. (2018). Problem-solving therapy for adult depression: 
An updated meta-analysis. European Psychiatry, 48, 27-37. 
doi:10.1016/j.eurpsy.2017.11.006

Cuijpers, P., Li, J., Hofmann, S. G., & Andersson, G. (2010). Self-
reported versus clinician-rated symptoms of depression as 
outcome measures in psychotherapy research on depression: 
A meta-analysis. Clinical Psychology Review, 30, 768-778. 
doi:10.1016/j.cpr.2010.06.001

Cunill, R., Castells, X., Tobias, A., & Capellà, D. (2016). Efficacy, 
safety and variability in pharmacotherapy for adults with 
attention deficit hyperactivity disorder: A meta-analysis and 
meta-regression in over 9000 patients. Psychopharmacology, 
233, 187-197. doi:10.1007/s00213-015-4099-3

Dan, O., & Raz, S. (2015). The relationships among ADHD, self-
esteem, and test anxiety in young adults. Journal of Attention 
Disorders, 19, 231-239. doi:10.1177/1087054712454571

den Berg, B. R. H., & Marcoen, A. (2004). High antenatal mater-
nal anxiety is related to ADHD symptoms, externalizing prob-
lems, and anxiety in 8- and 9-year-olds. Child Development, 
75, 1085-1097.

DiMauro, J., Domingues, J., Fernandez, G., & Tolin, D. F. 
(2013). Long-term effectiveness of CBT for anxiety disor-
ders in an adult outpatient clinic sample: A follow-up study. 



18 Journal of Attention Disorders 00(0)

Behaviour Research and Therapy, 51, 82-86. doi:10.1016/j.
brat.2012.10.003

Dittner, A. J., Hodsoll, J., Rimes, K. A., Russell, A. J., & Chalder, 
T. (2018). Cognitive–behavioural therapy for adult attention-
deficit hyperactivity disorder: A proof of concept randomised 
controlled trial. Acta Psychiatrica Scandinavica, 137, 125-
137. doi:10.1111/acps.12836

Donker, T., Griffiths, K. M., Cuijpers, P., & Christensen, H. 
(2009). Psychoeducation for depression, anxiety and psycho-
logical distress: A meta-analysis. BMC Medicine, 7, Article 
79. doi:10.1186/1741-7015-7-79

Duval, S., & Tweedie, R. (2000). Trim and fill: A simple funnel-
plot-based method of testing and adjusting for publication 
bias in meta-analysis. Biometrics, 56, 455-463. doi:10.1111/
j.0006-341X.2000.00455.x

Edvinsson, D., Lindström, E., Bingefors, K., Lewander, T., & 
Ekselius, L. (2013). Gender differences of axis I and II comor-
bidity in subjects diagnosed with attention-deficit hyperactiv-
ity disorder as adults. Acta Neuropsychiatrica, 25, 165-174. 
doi:10.1111/j.1601-5215.2012.00682.x

Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997). Bias 
in meta-analysis detected by a simple, graphical test. BMJ, 
315, 629-634. doi:10.1136/bmj.315.7109.629

Ekers, D., Webster, L., Van Straten, A., Cuijpers, P., Richards, D., 
& Gilbody, S. (2014). Behavioural activation for depression; 
An update of meta-analysis of effectiveness and sub group 
analysis. PLoS ONE, 9(6), e100100. doi:10.1371/journal.
pone.0100100

Emilsson, B., Gudjonsson, G., Sigurdsson, J. F., Baldursson, G., 
Einarsson, E., Olafsdottir, H., & Young, S. (2011). Cognitive 
behaviour therapy in medication-treated adults with ADHD 
and persistent symptoms: A randomized controlled trial. 
BMC Psychiatry, 11(1), Article 116. doi:10.1186/1471-
244X-11-116

Epstein, T., Patsopoulos, N. A., & Weiser, M. (2014). Immediate-
release methylphenidate for attention deficit hyperactivity 
disorder (ADHD) in adults. Cochrane Database of Systematic 
Reviews, 9(9), Cd005041. doi:10.1002/14651858.CD005041.
pub2

Fayyad, J., Sampson, N. A., Hwang, I., Adamowski, T., Aguilar-
Gaxiola, S., Al-Hamzawi, A., . . .  Zaslavsky, A. M. (2016). 
The descriptive epidemiology of DSM-IV Adult ADHD in 
the world health organization world mental health surveys. 
ADHD Attention Deficit and Hyperactivity Disorders, 9, 47-
65. doi:10.1007/s12402-016-0208-3

Fleming, A. P., McMahon, R. J., Moran, L. R., Peterson, A. P., 
& Dreessen, A. (2015). Pilot randomized controlled trial of 
dialectical behavior therapy group skills training for ADHD 
among college students. Journal of Attention Disorders, 19, 
260-271. doi:10.1177/1087054714535951

Garcia, C. R., Bau, C. H. D., Silva, K. L., Callegari-Jacques, 
S. M., Salgado, C. A. I., Fischer, A. G., . . .  Grevet, E. H. 
(2012). The burdened life of adults with ADHD: Impairment 
beyond comorbidity. European Psychiatry, 27, 309-313. 
doi:10.1016/j.eurpsy.2010.08.002

Golden, W. L. (2012). Cognitive hypnotherapy for anxiety dis-
orders. American Journal of Clinical Hypnosis, 54, 263-274. 
doi:10.1080/00029157.2011.650333

Grogan, K., & Bramham, J. (2016). Demographic, developmental 
and psychosocial predictors of the development of anxiety in 
adults with ADHD. ADHD Attention Deficit and Hyperactivity 
Disorders, 8, 35-44. doi:10.1007/s12402-015-0183-0

Gu, Y., Xu, G., & Zhu, Y. (2017). A randomized controlled trial 
of mindfulness-based cognitive therapy for college students 
with ADHD. Journal of Attention Disorders, 22, 388-399. 
doi:10.1177/1087054716686183

Gudjonsson, G. H., Sigurdsson, J. F., Eyjolfsdottir, G. A., Smari, 
J., & Young, S. (2009). The relationship between satisfaction 
with life, ADHD symptoms, and associated problems among 
university students. Journal of Attention Disorders, 12, 507-
515. doi:10.1177/1087054708323018

Hepark, S., Janssen, L., de Vries, A., Schoenberg, P. L. A., 
Donders, R., Kan, C. C., & Speckens, A. E. M. (2015). The 
efficacy of adapted MBCT on core symptoms and executive 
functioning in adults with ADHD: A preliminary randomized 
controlled trial. Journal of Attention Disorders, 23, 351-362. 
doi:10.1177/1087054715613587

Hesslinger, B., Tebartz Van Elst, L., Nyberg, E., Dykierek, P., 
Richter, H., Berner, M., & Ebert, D. (2002). Psychotherapy 
of attention deficit hyperactivity disorder in adults. European 
Archives of Psychiatry and Clinical Neuroscience, 252, 177-
184. doi:10.1007/s00406-002-0379-0

Higgins, J. P. T., Altman, D. G., Gotzsche, P. C., Juni, P., Moher, 
D., Oxman, A. D., . . . Sterne, J. A. C. (2011). The Cochrane 
collaboration’s tool for assessing risk of bias in randomised 
trials. BMJ, 343, d5928-d5928. doi:10.1136/bmj.d5928

Higgins, J. P. T., & Green, S. (2011). Cochrane handbook for sys-
tematic reviews of interventions. Hoboken, NJ: John Wiley.

Higgins, J. P. T., Thompson, S. G., Deeks, J. J., & Altman, D. G. 
(2003). Measuring inconsistency in meta-analyses. BMJ, 327, 
557-560. doi:10.1136/bmj.327.7414.557

Hirsch, O., Chavanon, M. L., Riechmann, E., & Christiansen, 
H. (2018). Emotional dysregulation is a primary symptom 
in adult attention-deficit/hyperactivity disorder (ADHD). 
Journal of Affective Disorders, 232, 41-47. doi:10.1016/j.
jad.2018.02.007

Hirvikoski, T., Waaler, E., Alfredsson, J., Pihlgren, C., 
Holmström, A., Johnson, A., . . .  Nordström, A. L. (2011). 
Reduced ADHD symptoms in adults with ADHD after struc-
tured skills training group: Results from a randomized con-
trolled trial. Behaviour Research and Therapy, 49, 175-185. 
doi:10.1016/j.brat.2011.01.001

Hirvikoski, T., Waaler, E., Lindström, T., Bölte, S., & Jokinen, 
J. (2015). Cognitive behavior therapy-based psychoeduca-
tional groups for adults with ADHD and their significant 
others (PEGASUS): An open clinical feasibility trial. ADHD 
Attention Deficit and Hyperactivity Disorders, 7, 89-99. 
doi:10.1007/s12402-014-0141-2

Hölzel, B. K., Lazar, S. W., Gard, T., Schuman-Olivier, Z., Vago, 
D. R., & Ott, U. (2011). How does mindfulness meditation 
work? Proposing mechanisms of action from a conceptual and 
neural perspective. Perspectives on Psychological Science, 6, 
537-559. doi:10.1177/1745691611419671

Horvath, A. O., Del Re,  A. C., Flückiger, C., & Symonds, D. 
(2011). Alliance in individual psychotherapy. Psychotherapy, 
48, 9-16. doi:10.1037/a0022186



López-Pinar et al. 19

Hoxhaj, E., Sadohara, C., Borel, P., D’Amelio, R., Sobanski, E., 
Müller, H., . . .  Philipsen, A. (2018). Mindfulness vs psy-
choeducation in adult ADHD: A randomized controlled trial. 
European Archives of Psychiatry and Clinical Neuroscience, 
268, 321-335. doi:10.1007/s00406-018-0868-4

Huang, F., Tang, Y., Zhao, M., Wang, Y., Pan, M., Wang, Y., 
& Qian, Q. (2017). Cognitive-behavioral therapy for adult 
ADHD: A randomized clinical trial in China. Journal of 
Attention Disorders. Advance online publication. doi:10 
.1177/1087054717725874

Hunter, J. E., & Schmidt, F. L. (2004). Technical questions in 
meta-analysis of d values. In J. E. Hunter & F. L. Schmidt 
(Eds.), Methods of meta-analysis: Correcting error and bias 
in research findings (2nd ed., pp. 335-390). Thousand Oaks, 
CA: SAGE.

Janssen, L., de Vries, A. M., Hepark, S., & Speckens, A. E. M. 
(2017). The feasibility, effectiveness, and process of change of 
mindfulness-based cognitive therapy for adults with ADHD: 
A mixed-method pilot study. Journal of Attention Disorders. 
Advance online publication. doi:10.1177/1087054717727350

Janssen, L., Kan, C. C., Carpentier, P. J., Sizoo, B., Hepark, 
S., Schellekens, M. P. J., . . .  Speckens, A. E. M. (2018). 
Mindfulness-based cognitive therapy v. treatment as usual 
in adults with ADHD: A multicentre, single-blind, ran-
domised controlled trial. Psychological Medicine, 49, 55-65. 
doi:10.1017/S0033291718000776

Jensen, C. M., Amdisen, B. L., Jørgensen, K. J., & Arnfred, S. M. 
H. (2016). Cognitive behavioural therapy for ADHD in adults: 
Systematic review and meta-analyses. ADHD Attention 
Deficit and Hyperactivity Disorders, 8, 3-11. doi:10.1007/
s12402-016-0188-3

Kaiser, D. A. (1997). Efficacy of neurofeedback on adults with atten-
tional deficit and related disorders. EEG Spectrum, 1997, 1-6.

Karlsson, P., & Bergmark, A. (2015). Compared with what? An 
analysis of control-group types in Cochrane and Campbell 
reviews of psychosocial treatment efficacy with substance use 
disorders. Addiction, 110, 420-428. doi:10.1111/add.12799

Katzman, M. A., Bilkey, T. S., Chokka, P. R., Fallu, A., & Klassen, 
L. J. (2017). Adult ADHD and comorbid disorders: Clinical 
implications of a dimensional approach. BMC Psychiatry, 
17(1), Article 302. doi:10.1186/s12888-017-1463-3

Kessler, R. C., Adler, L., Barkley, R., Biederman, J., Conners, C. K., 
Demler, O., . . .  Zaslavsky, A. M. (2006). The prevalence and 
correlates of adult ADHD in the United States: Results from the 
national comorbidity survey replication. American Journal of 
Psychiatry, 163, 716-723. doi:10.1176/appi.ajp.163.4.716

Knouse, L. E., Teller, J., & Brooks, M. A. (2017). Meta-analysis 
of cognitive behavioral treatments for adult ADHD. Journal 
of Consulting and Clinical Psychology, 85, 737-750. doi: 
10.1037/ccp0000216

LaCount, P. A., Hartung, C. M., Shelton, C. R., Clapp, J. D., & 
Clapp, T. K. W. (2015). Preliminary evaluation of a combined 
group and individual treatment for college students with atten-
tion-deficit/hyperactivity disorder. Cognitive and Behavioral 
Practice, 22, 152-160. doi:10.1016/j.cbpra.2014.07.004

Lenzi, F., Cortese, S., Harris, J., & Masi, G. (2018). 
Pharmacotherapy of emotional dysregulation in adults with 
ADHD: A systematic review and meta-analysis. Neuroscience 

& Biobehavioral Reviews, 84, 359-367. doi:10.1016/j.neubio-
rev.2017.08.010

Lepping, P., Whittington, R., Sambhi, R. S., Lane, S., Poole, R., 
Leucht, S., . . . Waheed, W. (2017). Clinical relevance of find-
ings in trials of CBT for depression. European Psychiatry, 45, 
207-211. doi:10.1016/j.eurpsy.2017.07.003

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gotzsche, P. 
C., Ioannidis, J. P. A., . . . Moher, D. (2009). The PRISMA 
statement for reporting systematic reviews and meta-analyses 
of studies that evaluate healthcare interventions: Explanation 
and elaboration. BMJ, 339, b2700-b2700. doi:10.1136/bmj.
b2700

Linehan, M. M. (1993). Cognitive-behavioral treatment of border-
line personality disorder. New York, NY: The Guilford Press.

Locher, C., Gaab, J., & Blease, C. (2018). When a placebo is not 
a placebo: Problems and solutions to the gold standard in 
psychotherapy research. Frontiers in Psychology, 9, Article 
2317. doi:10.3389/fpsyg.2018.02317

Lopez, P. L., Torrente, F. M., Ciapponi, A., Lischinsky, A. G., 
Cetkovich-Bakmas, M., Rojas, J. I., . . . Manes, F. F. (2018). 
Cognitive-behavioural interventions for attention deficit 
hyperactivity disorder (ADHD) in adults (Review). Cochrane 
Database of Systematic Reviews. Advance online publication. 
doi:10.1002/14651858.CD010840.pub2

López-Pinar, C., Martínez-Sanchís, S., Carbonell-Vayá, E., 
Fenollar-Cortés, J., & Sánchez-Meca, J. (2018). Long-
term efficacy of psychosocial treatments for adults with 
attention-deficit/hyperactivity disorder: A meta-analytic 
review. Frontiers in Psychology, 9, 1-16. doi:10.3389/
fpsyg.2018.00638

Marwood, L., Wise, T., Perkins, A. M., & Cleare, A. J. (2018). 
Meta-analyses of the neural mechanisms and predic-
tors of response to psychotherapy in depression and anxi-
ety. Neuroscience & Biobehavioral Reviews, 95, 61-72. 
doi:10.1016/j.neubiorev.2018.09.022

Mayer, K., Blume, F., Wyckoff, S. N., Brokmeier, L. L., & Strehl, 
U. (2016). Neurofeedback of slow cortical potentials as a treat-
ment for adults with attention-deficit/hyperactivity disorder. 
Clinical Neurophysiology, 127, 1374-1386. doi:10.1016/j.
clinph.2015.11.013

Mayer, K., Wyckoff, S. N., Schulz, U., & Strehl, U. (2012). 
Neurofeedback for adult attention-deficit/hyperactivity disor-
der: Investigation of slow cortical potential neurofeedback—
Preliminary results. Journal of Neurotherapy, 16, 37-45. doi:
10.1080/10874208.2012.650113

McIntyre, R. S., Kennedy, S. H., Soczynska, J. K., Nguyen, H. T. 
T., Bilkey, T. S., Woldeyohannes, H. O., . . . Muzina, D. J. 
(2010). Attention-deficit/hyperactivity disorder in adults with 
bipolar disorder or major depressive disorder. The Primary 
Care Companion to the Journal of Clinical Psychiatry, 12, 
1-15. doi:10.4088/PCC.09m00861gry

Mennella, R., Patron, E., & Palomba, D. (2017). Frontal alpha 
asymmetry neurofeedback for the reduction of negative affect 
and anxiety. Behaviour Research and Therapy, 92, 32-40. 
doi:10.1016/j.brat.2017.02.002

Mercier, C., Péladeau, N., & Tempier, R. (1998). Age, gender and 
quality of life. Community Mental Health Journal, 34, 487-
500. doi:10.1023/A:1018790429573



20 Journal of Attention Disorders 00(0)

Michielsen, M., Comijs, H. C., Semeijn, E. J., Beekman, A. T. F., 
Deeg, D. J. H., & Sandra Kooij, J. J. (2013). The comorbid-
ity of anxiety and depressive symptoms in older adults with 
attention-deficit/hyperactivity disorder: A longitudinal study. 
Journal of Affective Disorders, 148, 220-227. doi:10.1016/j.
jad.2012.11.063

Mitchell, J. T., McIntyre, E. M., English, J. S., Dennis, M. F., 
Beckham, J. C., & Kollins, S. H. (2013). A pilot trial of mind-
fulness meditation training for ADHD in adulthood: Impact 
on core symptoms, executive functioning, and emotion dys-
regulation. Journal of Attention Disorders, 21, 1105-1120. 
doi:10.1177/1087054713513328

Mitchell, J. T., Robertson, C. D., Anastopolous, A. D., Nelson-
Gray, R. O., & Kollins, S. H. (2012). Emotion dysregulation 
and emotional impulsivity among adults with attention-def-
icit/hyperactivity disorder: Results of a preliminary study. 
Journal of Psychopathology and Behavioral Assessment, 34, 
510-519. doi:10.1007/s10862-012-9297-2

Moëll, B., Kollberg, L., Nasri, B., Lindefors, N., & Kaldo, V. 
(2015). Living smart—A randomized controlled trial of a 
guided online course teaching adults with ADHD or sub-
clinical ADHD to use smartphones to structure their every-
day life. Internet Interventions, 2, 24-31. doi:10.1016/j.
invent.2014.11.004

Morgensterns, E., Alfredsson, J., & Hirvikoski, T. (2016). 
Structured skills training for adults with ADHD in an out-
patient psychiatric context: An open feasibility trial. ADHD 
Attention Deficit and Hyperactivity Disorders, 8, 101-111. 
doi:10.1007/s12402-015-0182-1

Morris, S. B. (2000). Distribution of the standardized mean change 
effect size for meta-analysis on repeated measures. British 
Journal of Mathematical and Statistical Psychology, 53, 17-
29. doi:10.1348/000711000159150

Morris, S. B. (2008). Estimating effect sizes from pretest-posttest-
control group designs. Organizational Research Methods, 11, 
364-386. doi:10.1177/1094428106291059

Mörtberg, E. (2014). Working alliance in individual and group 
cognitive therapy for social anxiety disorder. Psychiatry 
Research, 220, 716-718. doi:10.1016/j.psychres.2014.07.004

Motter, J. N., Pimontel, M. A., Rindskopf, D., Devanand, D. P., 
Doraiswamy, P. M., & Sneed, J. R. (2016). Computerized 
cognitive training and functional recovery in major depressive 
disorder: A meta-analysis. Journal of Affective Disorders, 
189, 184-191. doi:10.1016/j.jad.2015.09.022

Moukhtarian, T. R., Cooper, R. E., Vassos, E., Moran, P., & 
Asherson, P. (2017). Effects of stimulants and atomoxetine 
on emotional lability in adults: A systematic review and meta-
analysis. European Psychiatry, 44, 198-207. doi:10.1016/j.
eurpsy.2017.05.021

Müller, D., Grevet, E. H., Panzenhagen, A. C., Cupertino, R. B., da 
Silva, B. S., Kappel, D. B., . . . Bau, C. H. D. (2017). Evidence 
of sexual dimorphism of HTR1B gene on major adult ADHD 
comorbidities. Journal of Psychiatric Research, 95, 269-275. 
doi:10.1016/j.jpsychires.2017.09.011

National Institute for Health and Care Excellence. (2008). 
Attention deficit hyperactivity disorder: The NICE guidelines 
on diagnosis and management of ADHD in children, young 
people and adults [CG72]. London, England: Author.

Neacsiu, A. D., Eberle, J. W., Kramer, R., Wiesmann, T., & 
Linehan, M. M. (2014). Dialectical behavior therapy skills for 
transdiagnostic emotion dysregulation: A pilot randomized 
controlled trial. Behaviour Research and Therapy, 59, 40-51. 
doi:10.1016/j.brat.2014.05.005

Newark, P. E., Elsässer, M., & Stieglitz, R. D. (2016). Self-
esteem, self-efficacy, and resources in adults with ADHD. 
Journal of Attention Disorders, 20, 279-290. doi:10.1177 
/1087054712459561

Pettersson, R., Söderström, S., Edlund-Söderström, K., & Nilsson, 
K. W. (2014). Internet-based cognitive behavioral therapy 
for adults with ADHD in outpatient psychiatric care: A ran-
domized trial. Journal of Attention Disorders, 21, 508-521. 
doi:10.1177/1087054714539998

Petticrew, M., & Roberts, H. (2005). Systematic reviews in the 
social sciences: A practical guide. Oxford, UK: Blackwell 
Publishing.

Philipsen, A., Jans, T., Graf, E., Matthies, S., Borel, P., Colla, M., 
. . . Tebartz van Elst, L. (2015). Effects of group psychother-
apy, individual counseling, methylphenidate, and placebo in 
the treatment of adult attention-deficit/hyperactivity disorder: 
A randomized clinical trial. JAMA Psychiatry, 72, 1199-1210. 
doi:10.1001/jamapsychiatry.2015.2146

Philipsen, A., Richter, H., Peters, J., Alm, B., Sobanski, E., Colla, 
M., . . . Hesslinger, B. (2007). Structured group psychother-
apy in adults with attention deficit hyperactivity disorder. The 
Journal of Nervous and Mental Disease, 195, 1013-1019. 
doi:10.1097/NMD.0b013e31815c088b

Piñeiro-Dieguez, B., Balanzá-Martínez, V., García-García, P., 
Soler-López, B., Domingo, M. A., Labarra, J. D. A., . . .  Ramos, 
J. M. Z. (2016). Psychiatric comorbidity at the time of diagno-
sis in adults with ADHD: The CAT study. Journal of Attention 
Disorders, 20, 1066-1075. doi:10.1177/1087054713518240

Pozza, A., & Dèttore, D. (2017). Drop-out and efficacy of group 
versus individual cognitive behavioural therapy: What 
works best for obsessive-compulsive disorder? A systematic 
review and meta-analysis of direct comparisons. Psychiatry 
Research, 258, 24-36. doi:10.1016/j.psychres.2017.09.056

Prada, P., Nicastro, R., Zimmermann, J., Hasler, R., Aubry, J. 
M., & Perroud, N. (2015). Addition of methylphenidate to 
intensive dialectical behaviour therapy for patients suffering 
from comorbid borderline personality disorder and ADHD: A 
naturalistic study. ADHD Attention Deficit and Hyperactivity 
Disorders, 7, 199-209. doi:10.1007/s12402-015-0165-2

Quintero, J., Morales, I., Vera, R., Zuluaga, P., & Fernández, A. 
(2017). The impact of adult ADHD in the quality of life pro-
file. Journal of Attention Disorders. Advance online publica-
tion. doi:10.1177/1087054717733046

Rabipour, S., & Raz, A. (2012). Training the brain: Fact and fad in 
cognitive and behavioral remediation. Brain and Cognition, 
79, 159-179. doi:10.1016/j.bandc.2012.02.006

Retz, W., Stieglitz, R. D., Corbisiero, S., Retz-Junginger, P., 
& Rösler, M. (2012). Emotional dysregulation in adult 
ADHD: What is the empirical evidence? Expert Review of 
Neurotherapeutics, 12, 1241-1251. doi:10.1586/ern.12.109

Rosenthal, R. (1979). The file drawer problem and toler-
ance for null results. Psychological Bulletin, 86, 638-641. 
doi:10.1037/0033-2909.86.3.638



López-Pinar et al. 21

Rosenthal, R. (1991). Meta-analytic procedures for social 
research (ed. rev.). Newbury Park, CA: SAGE.

Rydell, M., Taylor, M. J., & Larsson, H. (2017). Genetic and envi-
ronmental contributions to the association between ADHD 
and affective problems in early childhood—A Swedish 
population-based twin study. American Journal of Medical 
Genetics, Part B: Neuropsychiatric Genetics, 174, 538-546. 
doi:10.1002/ajmg.b.32536

Safren, S. A., Otto, M. W., Sprich, S., Winett, C. L., Wilens, T. 
E., & Biederman, J. (2005). Cognitive-behavioral therapy 
for ADHD in medication-treated adults with continued 
symptoms. Behaviour Research and Therapy, 43, 831-842. 
doi:10.1016/j.brat.2004.07.001

Safren, S. A., Sprich, S., Chulvick, S., & Otto, M. W. (2004). 
Psychosocial treatments for adults with attention-deficit/
hyperactivity disorder. Psychiatric Clinics of North America, 
27, 349-360.doi:10.1016/S0193-953X(03)00089-3

Salomone, S., Fleming, G. R., Shanahan, J. M., Castorina, M., 
Bramham, J., O’Connell, R. G., & Robertson, I. H. (2015). 
The effects of a Self-Alert Training (SAT) program in adults 
with ADHD. Frontiers in Human Neuroscience, 9, Article 45. 
doi:10.3389/fnhum.2015.00045

Schoenberg, P. L. A., Hepark, S., Kan, C. C., Barendregt, H. P., 
Buitelaar, J. K., & Speckens, A. E. M. (2014). Effects of 
mindfulness-based cognitive therapy on neurophysiologi-
cal correlates of performance monitoring in adult attention-
deficit/hyperactivity disorder. Clinical Neurophysiology, 125, 
1407-1416. doi:10.1016/j.clinph.2013.11.031

Schönenberg, M., Wiedemann, E., Schneidt, A., Scheeff, J., 
Logemann, A., Keune, P. M., & Hautzinger, M. (2017). 
Neurofeedback, sham neurofeedback, and cognitive-behavioural 
group therapy in adults with attention-deficit hyperactivity dis-
order: A triple-blind, randomised, controlled trial. The Lancet 
Psychiatry, 4, 673-684. doi:10.1016/S2215-0366(17)30291-2

Segal, Z., Williams, J., & Teasdale, J. (2002). Mindfulness-based 
cognitive therapy for depression: A new approach to relapse 
prevention. New York, NY: The Guilford Press.

Segenreich, D., Paez, M. S., Regalla, M. A., Fortes, D., Faraone, 
S. V., Sergeant, J., & Mattos, P. (2015). Multilevel analysis 
of ADHD, anxiety and depression symptoms aggregation in 
families. European Child & Adolescent Psychiatry, 24, 525-
536. doi:10.1007/s00787-014-0604-1

Shaw, P., Stringaris, A., Nigg, J., & Leibenluft, E. (2014). Emotion 
dysregulation in attention deficit hyperactivity disorder. 
American Journal of Psychiatry, 171, 276-293. doi:10.1176/
appi.ajp.2013.13070966

Simon, V., Czobor, P., Balint, S., Meszaros, A., & Bitter, I. 
(2009). Prevalence and correlates of adult attention-deficit 
hyperactivity disorder: Meta-analysis. The British Journal of 
Psychiatry, 194, 204-211. doi:10.1192/bjp.bp.107.048827

Simon, V., Czobor, P., & Bitter, I. (2013). Is ADHD severity 
in adults associated with the lifetime prevalence of comor-
bid depressive episodes and anxiety disorders? European 
Psychiatry, 28, 308-314. doi:10.1016/j.eurpsy.2012.05.002

Solanto, M. V., Marks, D. J., Mitchell, K. J., Wasserstein, J., & 
Kofman, M. D. (2008). Development of a new psychosocial 
treatment for adult ADHD. Journal of Attention Disorders, 
11, 728-736. doi:10.1177/1087054707305100

Solanto, M. V., Marks, D. J., Wasserstein, J., Abikoff, H., Alvir, J. M. 
J., & Kofman, M. D. (2010). Effects of Meta-Cognitive Therapy 
(MCT) for adult ADHD. American Journal of Psychiatry, 167, 
958-968. doi:10.1176/appi.ajp.2009.09081123

Solberg, B. S., Halmøy, A., Engeland, A., Igland, J., Haavik, J., 
& Klungsøyr, K. (2018). Gender differences in psychiatric 
comorbidity: A population-based study of 40,000 adults with 
attention deficit hyperactivity disorder. Acta Psychiatrica 
Scandinavica, 137, 176-186. doi:10.1111/acps.12845

Stern, A., Malik, E., Pollak, Y., Bonne, O., & Maeir, A. (2016). 
The efficacy of computerized cognitive training in adults with 
ADHD: A randomized controlled trial. Journal of Attention 
Disorders, 20, 991-1003. doi:10.1177/1087054714529815

Stevenson, C. S., Whitmont, S., Bornholt, L., Livesey, D., & 
Stevenson, R. J. (2002). A cognitive remediation programme 
for adults with attention deficit hyperactivity disorder. 
Australian & New Zealand Journal of Psychiatry, 36, 610-
616. doi:10.1046/j.1440-1614.2002.01052.x

Teasdale, J. D., Segal, Z., & Williams, M. G. (1995). How does 
cognitive therapy prevent depressive relapse and why should 
attentional control (mindfulness) training help? Behaviour 
Research and Therapy, 33, 25-39. doi:10.1016/0005-7967 
(94)E0011-7

Thompson, L., & Thompson, M. (1998). Neurofeedback combined 
with training in metacognitive strategies: Effectiveness in stu-
dents with ADD. Applied Psychophysiology Biofeedback, 23, 
243-263. doi:10.1023/A:1022213731956

Valentine, S. E., Bankoff, S. M., Poulin, R. M., Reidler, E. B., 
& Pantalone, D. W. (2015). The use of dialectical behavior 
therapy skills training as stand-alone treatment: A systematic 
review of the treatment outcome literature. Journal of Clinical 
Psychology, 71, 1-20. doi:10.1002/jclp.22114

Van der Oord, S., Boyer, B. E., Van dyck, L., Mackay, K. J., 
De Meyer, H., & Baeyens, D. (2018). A randomized con-
trolled study of a cognitive behavioral planning interven-
tion for college students with ADHD: An effectiveness 
study in student counseling services in Flanders. Journal 
of Attention Disorders. Advance online publication. doi:10 
.1177/1087054718787033

Vidal, R., Valero, S., Nogueira, M., Palomar, G., Corrales, M., 
Richarte, V., . . . Ramos-Quiroga, J. A. (2014). Emotional 
lability: The discriminative value in the diagnosis of atten-
tion deficit/hyperactivity disorder in adults. Comprehensive 
Psychiatry, 55, 1712-1719. doi:10.1016/j.comppsych.2014 
.07.001

Vidal-Estrada, R., Bosch, R., Nogueira, M., Gómez-Barros, N., 
Valero, S., Palomar, G., . . . Ramos-Quiroga, J. A. (2013). 
Psychoeducation for adults with attention deficit hyper-
activity disorder vs. cognitive behavioral group therapy: 
A randomized controlled pilot study. The Journal of 
Nervous and Mental Disease, 201, 894-900. doi:10.1097/
NMD.0b013e3182a5c2c5

Vidal-Estrada, R., Castells, J., Richarte, V., Palomar, G., Garcia, 
M., Nicolau, R., . . . Ramos-Quiroga, J. A. (2015). Group ther-
apy for adolescents with attention-deficit/hyperactivity disor-
der: A randomized controlled trial. Journal of the American 
Academy of Child and Adolescent Psychiatry, 54, 275-282. 
doi:10.1016/j.jaac.2014.12.016



22 Journal of Attention Disorders 00(0)

Virta, M., Hiltunen, S., Mattsson, M., & Kallio, S. (2015). The 
impact of hypnotic suggestions on reaction times in con-
tinuous performance test in adults with ADHD and healthy 
controls. PLoS ONE, 10(5), e0126497. doi:10.1371/journal.
pone.0126497

Virta, M., Salakari, A., Antila, M., Chydenius, E., Partinen, 
M., Kaski, M., . . . Iivanainen, M. (2010a). Hypnotherapy 
for adults with attention deficit hyperactivity disorder: A 
randomized controlled study. Contemporary Hypnosis, 27, 
5-18.

Virta, M., Salakari, A., Antila, M., Chydenius, E., Partinen, M., 
Kaski, M., . . . Iivanainen, M. (2010b). Short cognitive behav-
ioral therapy and cognitive training for adults with ADHD—A 
randomized controlled pilot study. Neuropsychiatric Disease 
and Treatment, 6, 443-453. doi:10.3200/ENVT.50.5.12-25

Vitola, E. S., Bau, C. H. D. D., Salum, G. A., Horta, B. L., Quevedo, 
L., Barros, F. C., . . . Grevet, E. H. (2017). Exploring DSM-5 
ADHD criteria beyond young adulthood: Phenomenology, 
psychometric properties and prevalence in a large three-
decade birth cohort. Psychological Medicine, 47, 744-754. 
doi:10.1017/S0033291716002853

Wampold, B. E., Frost, N. D., & Yulish, N. E. (2016). Placebo 
effects in psychotherapy: A flawed concept and a contorted 
history. Psychology of Consciousness: Theory, Research, and 
Practice, 3, 108-120. doi:10.1037/cns0000045

Wang, X., Cao, Q., Wang, J., Wu, Z., Wang, P., Sun, L., . . . 
Wang, Y. (2016). The effects of cognitive-behavioral therapy 
on intrinsic functional brain networks in adults with atten-
tion-deficit/hyperactivity disorder. Behaviour Research and 
Therapy, 76, 32-39. doi:10.1016/j.brat.2015.11.003

Webb, C. A., Beard, C., Kertz, S. J., Hsu, K. J., & Björgvinsson, 
T. (2016). Differential role of CBT skills, DBT skills and psy-
chological flexibility in predicting depressive versus anxiety 
symptom improvement. Behaviour Research and Therapy, 
81, 12-20. doi:10.1016/j.brat.2016.03.006

Weiss, M., & Hechtman, L. (2006). A randomized double-blind 
trial of paroxetine and/or dextroamphetamine and problem-
focused therapy for attention-deficit/hyperactivity disor-
der in adults. Journal of Clinical Psychiatry, 67, 611-619. 
doi:10.4088/JCP.v67n0412

Weiss, M., Murray, C., Wasdell, M., Greenfield, B., Giles, L., & 
Hechtman, L. (2012). A randomized controlled trial of CBT 
therapy for adults with ADHD with and without medica-
tion. BMC Psychiatry, 12(1), Article 30. doi:10.1186/1471-
244X-12-30

White, H. A., & Shah, P. (2006). Training attention-switching 
ability in adults with ADHD. Journal of Attention Disorders, 
10, 44-53. doi:10.1177/1087054705286063

Wiggins, D., Singh, K., Getz, H. G., & Hutchins, D. E. (1999). 
Effects of brief group intervention for adults with attention 
deficit/hyperactivity disorder. Journal of Mental Health 
Counseling, 21, 82-92.

Wilens, T. E., Nieremberg, A. A., Rostain, A. L., & Spencer, T. J. 
(2008). Adult attention-deficit hyperactivity disorder and the 
role of depression. CNS Spectrums, 13(5), 2-17.

World Health Organization. (1992). The ICD-10 classification of 
mental and behavioural disorders: Clinical descriptions and 
diagnostic guidelines. Geneva, Switzerland: Author.

Wymbs, B. T., & Molina, B. S. G. (2015). Integrative couples 
group treatment for emerging adults with ADHD symp-
toms. Cognitive and Behavioral Practice, 22, 161-171. 
doi:10.1016/j.cbpra.2014.06.008

Yoshimasu, K., Barbaresi, W. J., Colligan, R. C., Voigt, R. G., 
Killian, J. M., Weaver, A. L., & Katusic, S. K. (2018). Adults 
with persistent ADHD: Gender and psychiatric comorbidities—
A population-based longitudinal study. Journal of Attention 
Disorders, 22, 535-546. doi:10.1177/1087054716676342

Young, S., Bramham, J., Gray, K., Rose, E., Young, S., Gray, K., 
& Rose, E. (2008). The experience of receiving a diagnosis 
and treatment of ADHD in adulthood: A qualitative study of 
clinically referred patients using interpretative phenomeno-
logical analysis. Journal of Attention Disorders, 11, 493-503. 
doi:10.1177/1087054707305172

Young, S., Khondoker, M., Emilsson, B., Sigurdsson, J. F., 
Philipp-Wiegmann, F., Baldursson, G., . . .  Gudjonsson, G. 
(2015). Cognitive-behavioural therapy in medication-treated 
adults with attention-deficit/hyperactivity disorder and co-
morbid psychopathology: A randomized controlled trial using 
multi-level analysis. Psychological Medicine, 45, 2793-2804.. 
doi:10.1017/S0033291715000756

Young, S., & Ross, R. R. (2007). R&R2 for ADHD youths and 
adults: A prosocial competence training program. Ottawa, 
Ontario, Canada: Cognitive Centre of Canada.

Young, Z., Moghaddam, N., & Tickle, A. (2016). The efficacy of 
cognitive behavioral therapy for adults with ADHD: A sys-
tematic review and meta-analysis of randomized controlled 
trials. Journal of Attention Disorders. Advance online publi-
cation. doi:10.1177/1087054716664413

Zilverstand, A., Sorger, B., Slaats-Willemse, D., Kan, C. C., 
Goebel, R., & Buitelaar, J. K. (2017). fMRI neurofeedback 
training for increasing anterior cingulate cortex activation 
in adult attention deficit hyperactivity disorder: An explor-
atory randomized, single-blinded study. PLoS ONE, 12(1), 
e0170795.. doi:10.1371/journal.pone.0170795

Zwart, L. M., & Kallemeyn, L. M. (2001). Peer-based coaching 
for college students with ADHD and learning disabilities. 
Journal of Postsecondary Education and Disability, 15, 1-15.

Zylowska, L., Ackerman, D. L., Yang, M. H., Futrell, J. L., Horton, 
N. L., Hale, T. S., & Smalley, S. L. (2008). Mindfulness med-
itation training in adults and adolescents with ADHD: A fea-
sibility study. Journal of Attention Disorders, 11, 737-746. 
doi:10.1177/1087054707308502

Author Biographies

Carlos López-Pinar is a PhD student and has worked as clinical 
and forensic psychologist, focused on the assessment and treat-
ment of adults with ADHD, and also as Masters’ Degree teacher 
at the European University of Valencia. His research interests 
involve the pyschosocial treatment of adult ADHD, particularly 
in offenders.

Sonia Martínez-Sanchís is a psychotherapist and professor of the 
department of psychobiology at the University of Valencia. She is 
the coordinator of the Research Unit on Neurodevelopmental 
Disorders at the University of Valencia and her current research 
area focuses on the study of the neuropsychological profile of 



López-Pinar et al. 23

people with autism spectrum disorders and the psychosocial treat-
ment of adults with ADHD.

Enrique Carbonell is an associate professor of the University of 
Valencia, and secretary of the University Institute of Criminology 
and Criminal Sciences. He has also worked as forensic psycholo-
gist. His research area has been focused in the criminal psychol-
ogy of the dangeroussness and in the recidivism prevention in 
sexual offenders and in gender-based violence. Currently aca-
demic coordinator of the National Project of Detailed Review of 
Gender Homicide in the Context of the Couple (EHVdG).

Julio Sánchez-Meca is a full professor in the School of Psychology 
of the University of Murcia (Murcia, Spain). He obtained his PhD 
in Psychology in 1985 (University of Murcia) and is teaching sta-
tistical methods for the Social and Health Sciences for more than 

30 years. His research interests are on the methodology of meta-
analysis. He has published a large number of articles on statistical 
methods in meta-analysis, as well as meta-analytic reviews on  
topics focused in Psychology and other related Health Sciences. 
He is member of the Society for Research Synthesis Methodology, 
the Campbell Collaboration, the Cochrane Collaboration, the 
European Association of Methodology, and the Spanish 
Association of Methodology of the Behavioural Sciences.

Javier Fenollar-Cortés, PhD, is a professor and clinical psychol-
ogist from the Department of Psychology at Universidad Loyola 
Andalucía (Spain). His teaching and research focus on ADHD and 
neurocognitive performance and cognitive profiles, in relation to 
improving ADHD conceptualization and diagnosis through clini-
cal scales and neuropsychological tasks.


