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ARTICLE INFO ABSTRACT

Keywords: Background and objectives: Cognitive Behavioral Therapy (CBT) is an effective adjunctive treatment for Attention-
ADHD ) Deficit/Hyperactivity Disorder (ADHD). This study examined sex differences in the efficacy of a brief 6-session
Cognitive behavioral therapy CBT program versus a traditional 12-session format, combined with stable pharmacotherapy, in adults with
Sex differences ADHD

Symptt it
yimptom severity Methods: A total of 81 adults (58 % male; 41.27 + 9.26 years) were randomly assigned to 6- or 12-session CBT.

ADHD symptoms, psychopathology, and functioning were assessed at baseline, post-treatment, and 3- and 6-
month follow-up. Mixed-effects models analyzed interactions between time, treatment group, and sex.

Results: At baseline, females exhibited greater symptom severity (p = 0.019), higher inattention (p < 0.001), and
more pronounced impairments (p = 0.004). CBT led to significant clinical improvements regardless of sex. A
significant time-by-sex interaction emerged for inattention (CAARS:O:L, p = 0.043), although it did not remain
significant after adjusting for baseline severity. Regarding time x group x sex interactions, females in the 6-ses-
sion group showed smaller reductions in clinical severity during follow-up (CGI-S, p = 0.047); however, this
effect was no longer statistically significant after controlling for baseline ADHD severity. Findings should be
interpreted with caution given the limited female sample at follow-up and the significant influence of initial
symptom burden on long-term trajectories.

Conclusions: CBT improves ADHD symptoms and related impairments in adults, with comparable overall benefits
across sexes. Treatment response follow-up differences were better explained by baseline severity and treatment
intensity rather than sex-specific differences.

Introduction neurodevelopmental condition characterized by persistent symptoms of
inattention, hyperactivity, and impulsivity, which significantly disrupt
Attention-deficit/hyperactivity disorder (ADHD) is a prevalent an individual’s daily functioning and overall quality of life." Although
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ADHD has traditionally been studied in children, it is now increasingly
recognized as a lifelong condition, with symptoms that often persist into
adulthood. Approximately 2.8 % of the global adult population is
affected by ADHD.*® The disorder is commonly associated with a range
of comorbidities, including anxiety, depression, and substance use dis-
orders, which complicate its treatment and contribute to significant
impairments in various areas of functioning, including social, academic,
and occupational domains.*®

Clinical guidelines recommend a multimodal treatment approach for
adults with ADHD, integrating pharmacological, psychological, and
educational interventions. While stimulant medications remain the
cornerstone of ADHD treatment, cognitive behavioral therapy (CBT) has
emerged as the most supported non-pharmacological intervention for
managing ADHD symptoms and their comorbidities in adults.”-*

CBT focuses on modifying dysfunctional thoughts and behaviors,
improving organizational skills, and developing adaptive coping stra-
tegies, thereby addressing both cognitive and emotional challenges
inherent in ADHD.>'? CBT has proven effective in treating ADHD in
adult, with studies showing that it can even be more beneficial than
supportive therapies or waiting lists in reducing symptoms. A
meta-analysis by Philipsen et al.'’ found that CBT combined with
medication significantly improved symptoms of inattention and global
clinical status. Additionally, Knouse and Safren’ emphasized that CBT
provides specific strategies to address functional deficits related to or-
ganization and time management in adults with ADHD. Improving these
functional deficits ensures that CBT goes beyond addressing the core
symptoms of ADHD; improvements in organization and time manage-
ment can lead to reductions in anxiety, particularly in relation to pro-
crastination and stress.” Accordingly, CBT targets both the central
symptoms of ADHD as well as patients’ quality of life highlighting it as a
valuable intervention for adults with ADHD.

Despite its established efficacy, numerous studies have employed
traditional 12-session programs. Limited research exploring the poten-
tial benefits of shorter interventions exists, which could be significant in
the context of the growing demand for cost-effective and accessible
treatments. As such, there is growing interest in developing abbreviated
CBT protocols that maintain therapeutic effectiveness while reducing
the time and financial burden on both patients and healthcare systems.
Moreover, shorter programs may contribute to an increase in thera-
peutic adherence.'” A recent randomized controlled trial (RCT) by
Corrales et al.'®> compared a novel 6-session CBT program with the
traditional 12-session program and found that the shorter intervention
was equally effective in reducing ADHD symptoms and improving
functional outcomes. Further, significant improvements in ADHD
severity, comorbidities, and functional impairments were observed in
both programs post-treatment and were sustained at 3- and 6-month
follow-ups.

Sex differences in ADHD presentation, comorbidity, and treatment
response have gained increasing attention.'* Evidence suggests that fe-
males with ADHD are more likely to exhibit inattentiveness, as well as
experience higher levels of internalizing symptoms such as anxiety,
depression, somatic symptoms, and bulimia.'*'® Moreover, females
present with greater functional impairments compared to males.'” In
contrast, males are more likely to experience externalizing disorders,
including substance or alcohol abuse, antisocial personality disorder,
and conduct disorder.'* This symptom divergence contributes to a
notable gender gap in ADHD recognition and diagnosis. While recent
studies report a wide range in male-to-female ratios in adult ADHD—-
from 3:1'® to 1:1'°—underdiagnosis in women remains a concern. Fe-
males are less frequently identified because their symptoms are less
overt and often manifest as disorganization, emotional dysregulation, or
anxiety, leading many to first seek treatment for mood disorders rather
than ADHD.?*?! Also, studies show that parents and educators are less
likely to recognize ADHD in girls, even when symptom severity matches
that of boys.?>”® This diagnostic bias may stem from a limited under-
standing of the female ADHD phenotype and from diagnostic criteria
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that are more attuned to males with ADHD.?*?° Importantly, recent
registry-based studies have confirmed that women with ADHD are
diagnosed on average four years later than men.”® Furthermore, and
regarding pharmacological treatment, a meta-analysis by Kok et al.”’
highlights significant sex differences in the prescription, usage, and
effectiveness of both stimulant and non-stimulant ADHD pharmaco-
therapy, raising important questions about whether sex also influences
the efficacy of non-pharmacological treatments, such as CBT, an area
where existing research is still limited. Taken together, these findings
underscore the urgent need for sex-sensitive approaches to assessment
and intervention.

Consequently, the overarching aim of this exploratory study was to
examine whether CBT, in combination with pharmacological treatment,
is equally effective for both sexes. Specifically, we sought to identify any
sex-specific treatment effects regarding ADHD core symptoms, clinical
severity, and functional impairment that could guide future clinical
practice.

Material and methods
Sample

This study is a subanalysis based on data from a RCT by Corrales et
al,'® conducted in the Adult ADHD Program at the Hospital Universitari
Vall d’Hebron, Barcelona, Spain. It was approved by the Clinical
Research Ethics Committee of the aforementioned hospital and regis-
tered at ClinicalTrials.gov (NCY04588181). Sampled patients volun-
tarily agreed to participate in the study without receiving any financial
compensation.

Inclusion criteria were (i) between 18 and 65 years old, (ii) met the
DSM-5-TR diagnostic criteria for ADHD, (iii) present ADHD symptoms
(scores > 24 on the ADHD Rating Scale (ADHD-RS)?® and > 3 on the
Clinical Global Impression Severity Scale (CGI-$))? (iv) received com-
bined treatment meaning they had maintained an ongoing pharmaco-
logical treatment for ADHD for at least two months prior to enrollment
and (v) no changes to current pharmacological treatment were allowed
during the study and follow-up periods.

Exclusion criteria included (i) an IQ below 85, (ii) autism spectrum
disorder, bipolar disorders, schizophrenia or other psychotic disorders,
substance use disorders, or personality disorders according to DSM-5-
TR, (iii) participants receiving concurrent psychological treatments.

Eighty-one participants were eligible for the study (mean age + SD:
41.27 + 9.26 years). The final sample was composed of 47 men (58 %)
and 34 women (42 %), with 25 participants (30.9 %) being single, 43
(53.1 %) married, and 13 (16 %) divorced. In terms of educational level,
36 participants (44 %) had completed compulsory education and 45
(55.6 %) post-compulsory education. Regarding employment status, 63
individuals (77.8 %) were employed, 9 (11.1 %) unemployed, 5 (6.2 %)
studying, and 4 (4.9 %) were either retired or on medical leave.

30 participants (37 %) presented with the inattentive presentation
and 51 (63 %) with the combined presentation. Pharmacological treat-
ment included methylphenidate (45.7 %), lisdexamfetamine (38.3 %),
and atomoxetine (16 %). Comorbidities included anxiety (24.7 %) and
mood disorders (30.9 %), with 33.3 % of the sample receiving
concomitant pharmacological treatment for comorbid conditions.

Participants were randomly assigned to either a 6-session or a 12-ses-
sion adjunctive CBT program, both delivered in a group-based format.
Randomization was conducted using Research Randomizer software
(Version 4.0) by an independent researcher not involved in the clinical
assessment of participants.30

The sample size was calculated using the GRANMO Sample Size
Calculator version 7.12. Based on previous studies,'? an expected effect
size of 0.50, a power of 80 %, and a significance level of 0.05 indicates a
required sample of 45 participants per intervention group (6-session vs.
12-session CBT). This calculation was performed for the primary aim of
the trial. Subgroup analyses (e.g., by sex) were exploratory and not
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specifically powered.
Assessments

The clinical diagnosis of ADHD was made by senior psychiatrists and
psychologists according to the criteria established by the DSM-5-TR.!
The ADHD diagnosis was evaluated and confirmed using the Conners’
Adult ADHD Diagnostic Interview for DSM-IV (CAADID)*! and the
Diagnostic Interview for ADHD in Adults (DIVA 2.0).>? For these in-
terviews, we followed the Spanish clinical validations conducted by
Ramos-Quiroga et al®"*?

The Wender Utah Rating Scale (WURS)>® was used to assess a range
of childhood symptoms and behaviors indicative of ADHD. We
employed the Spanish abbreviated version validated by Rodri-
guez-Jiménez et al.>" This 25-item scale has shown excellent internal
consistency in the Spanish population, with a reported Cronbach’s alpha
(a) of 0.92.

The ADHD Rating Scale (ADHD—RS)28 was used to evaluate the fre-
quency and severity of ADHD symptoms. We utilized the Spanish clin-
ical version validated by Richarte et al.”® This scale consists of 18 items
based on DSM criteria and has demonstrated high internal consistency,
with a Cronbach’s alpha of 0.94.

The Clinical Global Impression-Severity (CGI-S) scale®® was used to
assess the clinician's objective perception of the patient's global illness
severity. We followed the original criteria described by Guy.?’ As it is a
single-item instrument scored from 1 to 7, Cronbach’s alpha is not
applicable; however, its clinical validity and sensitivity to change are
widely established.

The Conners’ Adult ADHD Rating Scales — Long Version (CAARS)35
was used to evaluate ADHD symptomatology through two components:
the self-report scale (CAARS-S:L) and the observer-rated scale
(CAARS-O:L). We utilized the Catalan adaptation validated by
Amador-Campos et al.>® This version presented adequate evidence of
validity, with reliability scores (Cronbach’s alpha) of 0.75 for the
self-report form and .78 for the observer form.

The Beck Depression Inventory II (BDI-ID*” was employed to assess
depressive symptoms. We used the Spanish adaptation by Sanz et al,*®
which has demonstrated high internal consistency in clinical samples,
with a Cronbach’s alpha of 0.89.

The State-Trait Anxiety Inventory (STAI)”” was used to evaluate state
anxiety. We utilized the Spanish psychometric update provided by
Guillén-Riquelme and Buela-Casal.”’ The state-anxiety subscale has
shown excellent reliability in Spanish populations, with a Cronbach’s
alpha of 0.94

Psychosocial functioning was assessed using the Functioning
Assessment Short Test (FAST).""*? We utilized the Spanish version
validated by Rosa et al.*! The scale has demonstrated high internal
consistency in Spanish samples, with a Cronbach’s alpha of 0.91.

Participants’ disability and health was evaluated with the World
Health Organization Disability Assessment Schedule 2.0 (WHODAS
2.0)."> We employed the Spanish version validated by Amoretti et al** in
adults with ADHD. The instrument has shown good internal consistency
in ADHD, with a Cronbach's alpha of 0.89 for the global scale.

)30

Interventions

The 12-session CBT program was based on the protocol developed by
Safren et al,* utilizing the officially translated and culturally adapted
Spanish version. This program includes 90-minute weekly group ses-
sions targeting core difficulties associated with ADHD. The sessions
covered strategies such as psychoeducation for ADHD, organizational
and planning skills (time, tasks, and space management), managing
distractibility and attention deficits, cognitive strategies for emotional
regulation, techniques for impulsivity control, addressing procrastina-
tion, and relapse prevention. The final session focused on consolidating
learned skills. The 6-session CBT program was created by Corrales et al'
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as a native Spanish-language adaptation specifically designed for the
local clinical context. It is a condensed version of the traditional pro-
tocol, designed to deliver the core therapeutic components (psycho-
education, organizational and planning skills, managing distractibility,
emotional regulation strategies, impulsivity control techniques, and
fostering motivation for change alongside relapse prevention) within a
shorter timeframe while maintaining the same session frequency
(weekly) and duration (90 min). For detailed information regarding the
sessions see Corrales et al.'® Both interventions were facilitated by
experienced psychologists with over five years of clinical practice, all of
whom were trained in CBT for ADHD and participated in the ADHD
specialization program at Vall d’Hebron Hospital. To further guarantee
treatment fidelity and the correct application of the protocols, a dedi-
cated clinical psychology team monitored the implementation process
under the clinical supervision of senior specialists from Vall d’Hebron
Hospital.

Statistical analysis

A comprehensive descriptive analysis of all variables was performed,
including their percentages, means, and standard deviations. Sex dif-
ferences were evaluated by analyzing continuous variables using the
Student’s t-test and categorical variables using the chi-square test. Effect
sizes were calculated using Cohen’s d for continuous variables and
Cramér’s V for nominal variables. Interactions between time, treatment
group, and sex were analyzed using mixed-effects models, with random
intercepts for participants to account for repeated measures. Given the
limited sample size and attrition at follow-up, interaction and subgroup
analyses were considered exploratory. Statistical significance was set at
p < 0.05, and effect sizes were reported when applicable. All analyses
were performed using SPSS version 26 for Windows.

Results
Sex differences in baseline characteristics

Sex differences in baseline characteristics are summarized in Table 1.
A significant sex difference was observed in employment status indi-
cating higher employment rates among males (t = 5.79, p = 0.017).
Females exhibited higher ADHD symptom severity, as measured by the
ADHD-RS, compared to males (t = 2.34, p = 0.019) and were prescribed
significantly higher current medication doses (t = -2.89, p = 0.005). In
the self-report scale of the CAARS (CAARS-S:L), females reported higher
scores than males on the inattention subscale (t = 2.61, p = 0.011) and
the ADHD Global Index (t = 2.42, p = 0.018). Similarly, in the observer-
rated scale (CAARS-O:L), females also received higher scores on the
inattention subscale (t = 3.77, p < 0.001) and the ADHD Global Index (t
= 2.78, p = 0.007).

Additionally, females reported higher levels of functional impair-
ment as measured by the FAST (t = 2.98, p = 0.004) and greater overall
psychopathology as assessed by the CGI-S (t = 2.32, p = 0.023). Notably,
no significant sex differences were observed in other psychological
measures often associated with sex disparities, such as the BDI-II (p =
0.359) or the STAI (p = 0.679).

Efficacy of intervention across sexes and CBT format (pre-post analysis)
Table 2 presents the results of the GLM analyses examining the pre-
post efficacy of 6-session and 12-session CBT interventions on ADHD
symptom severity and related measures across sexes.
Effect of time
Significant improvements were observed across all primary and

secondary outcomes from pre- to post-treatment. ADHD symptom
severity, as measured by the ADHD-RS, showed substantial reductions (F
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Table 1
Sex differences in baseline characteristics.

Females Males t p or x? Effect
(n=34) (n=47) size
Age (mean+SD) 42.06 + 40.70 + 0.65 0.519 0.15
8.49 9.84
Educational level: 11 (32.4) 12 0.45 0.335 0.07
university (n, %) (25.5)
Marital status: single (n, 12 (35.3) 13 0.54 0.311 0.08
%) (27.7)
Living arrangements: 4 (11.8) 4 (8.5) 0.24 0.451 0.05

alone (n, %)

Employment status: 22 (64.7) 41 5.79 0.017 0.27
Employed (n, %) (87.2)
Current dosage 46.32 + 57.79 + -2.89  0.005 0.66
pharmacological 15.72 18.81
treatment ADHD
(mean+SD)
WURS (mean+SD) 52.45 + 54.11 + -0.46  0.645 0.10
15.95 15.07
ADHD-RS (mean+SD) 36.74 £ 33.15+ 2.34 0.019 0.54
6.43 6.80
CAARS-S:L (mean+SD)
Inattention 75.73 £ 69.57 + 2.61 0.011 0.59
10.12 10.54
Hyperactivity 61.39 + 58.15 + 1.37 0.174 0.30
8.62 12.40
Impulsiveness 65.12 + 63.46 + 0.54 0.594 0.12
12.94 14.12
Self-concept problems 62.82 + 62.46 + 0.14 0.889 0.03
11.89 10.87
ADHD Global Index 73.09 + 67.72 + 2.42 0.018 0.55
9.23 10.09
CAARS-O:L (mean+SD)
Inattention 77.28 £ 68.55 + 3.77 <0.001 0.88
10.08 9.72
Hyperactivity 58.84 + 59.21 + -0.13  0.896 0.03
11.23 12.58
Impulsiveness 65.16 + 61.60 + 1.21 0.230 0.28
14.12 11.18
Self-concept problems 64.72 + 60.45 + 1.61 0.111 0.38
11.62 10.99
ADHD Global Index 72.81 + 65.93 + 2.78 0.007 0.65
11.75 9.57
CGI-S (mean+SD) 491 + 4.68 + 2.32 0.023 0.49
0.38 0.52
FAST (mean=+SD) 33.79 + 27.34 + 2.98 0.004 0.67
9.45 9.74
WHODAS 2.0 (mean+SD) ~ 28.24 + 2463+  0.99 0.326 0.23
15.92 15.71
BDI-II (mean=+SD) 17.06 + 15.15 + 0.92 0.359 0.21
9.96 8.39
STAI state (mean+SD) 71.24 + 68.85+  0.42 0.679 0.09
26.08 24.72

Abbreviations: ADHD-RS: Attention Deficit/Hyperactivity Disorder Rating
Scale; BDI-II: Beck Depression Inventory-II; CAARS: Conners’ Adult ADHD
Rating Scales; CGI-S: Clinical Global Impression-Severity; FAST: Functioning
Assessment Short Test; SD: Standard deviation; STAI: State-Trait Anxiety In-
ventory; WHODAS 2.0: World Health Organization Disability Assessment
Schedule 2.0; WURS: Wender Utah Rating Scale.

=315.941, p < 0.001), demonstrating the intervention’s strong effect on
core symptoms. Likewise, both self-reported (CAARS-S:L) and observer-
reported (CAARS-O:L) subscales revealed significant decreases over
time (p < 0.001), underscoring consistent symptom improvement across
informants.

Clinician-rated severity also declined markedly (CGI-S, F = 283.014,
p < 0.001), indicating meaningful clinical change. Emotional comor-
bidities improved significantly as well, with reductions in depressive
symptoms (BDI-II; F = 51.606, p < 0.001) and anxiety symptoms (STAI;
F = 22.761, p < 0.001). Finally, participants experienced notable gains
in psychosocial functioning (FAST scale, F = 165.750, p < 0.001) and
reductions in disability (WHODAS 2.0, F = 35.864, p < 0.001).
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Time x sex interactions

No significant time x sex interactions were observed across most
outcomes in the pre-post analysis, suggesting that both males and fe-
males experienced similar improvements following the intervention. An
exception was found for inattention, which showed a significant
reduction on the observer-rated subscale CAARS-O:L (p = 0.043).
However, this effect did not remain statistically significant after
adjusting for baseline ADHD symptom severity, suggesting that baseline
severity may partly account for this finding.

Time x group x sex interactions

Interactions between time, group, and sex were not significant for
most outcomes, suggesting consistent improvements across groups and
sexes over time.

Longitudinal effects at 3- and 6-month follow-ups

Regarding the longitudinal effects at 3- and 6-month follow-ups, a
total of 55 participants completed the 6-month follow-up assessment. 25
participants (31.3 %) did not participate at follow-up. Although reasons
for attrition were not systematically recorded, available clinical infor-
mation indicated that loss at follow-up was primarily related to logistical
or personal factors, including difficulties attending follow-up visits due
to work or personal commitments, as well as loss of contact. No signif-
icant differences were found between participants who completed the 6-
month follow-up and those who did not, in terms of baseline clinical or
sociodemographic variables (see Supplementary Table 1).

Due to attrition over time, the analyses reported in Supplementary
Table 2—corresponding to 6-month follow-up—are based on this
reduced subsample. Therefore, follow-up interaction findings should be
interpreted as exploratory.

Effect of time

Significant improvements were observed across all primary and
secondary outcomes over time. ADHD symptom severity, as measured
by the ADHD-RS, decreased substantially (F = 36.238, p < 0.001),
reflecting the efficacy of the intervention in reducing core symptoms.
Similarly, significant reductions over time were noted in both self-
reported (CAARS-S:L) and observer-reported (CAARS-O:L) subscales (p
< 0.001).

A substantial clinical improvement was also observed (CGI-S, F =
231.113, p < 0.001), with significant reductions in depressive symptoms
(BDI-II; F = 49.805, p < 0.001) and anxiety symptoms (STAL F = 30.862,
p < 0.001). Psychosocial functioning improved significantly (FAST
scale, F = 33.670, p < 0.001), as did disability levels (WHODAS 2.0, F =
42.584, p < 0.001).

Time x sex interactions

No significant time x sex interactions were observed throughout the
analyses.

Time x group x sex interactions

A significant interaction emerged for clinical severity (CGI-S) at the
6-month follow-up (F = 2.706, p = 0.047). Specifically, females who
received the 6-session CBT intervention demonstrated smaller re-
ductions in CGI-S scores over time compared to males in the same
intervention arm and all participants (both males and females) in the 12-
session group (see Figure 1). However, when baseline ADHD symptom
severity was included as a covariate, this interaction no longer reached
statistical significance (p = 0.052).
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Table 2
Efficacy of CBT according to sex in pre and post-treatment evaluations.
Scales Time 12-session 6-session Time Time * Sex Time * Group * Sex
Females Males Females Males F P F P F p
(n= 33) (n=41) (n= 33) (n=41)

ADHD-RS Pre 35.71 + 6.65 33.15 +5.77 38.19 + 6.8 32.71 + 7.04 315.941 <0.001 3.810 0.055 0.225 0.637
Post 20.76 + 6.91 20.40 +5.01 23.88 + 3.81 22.00 +£5.12

CAARS-S:L

Inattention Pre 74.38 +£10.33 69.88 + 11.64 76.69 + 10.30 70.17 +10.85 60.185 <0.001 0.322 0.572 0.677 0.414
Post 62.63 + 8.68 61.76 + 12.46 66.69 + 5.97 59.50 + 8.68

Hyperactivity Pre 60.63 + 8.60 62.94 +10.73 61.69 + 8.93 55.22 +£ 11.99 34.392 <0.001 0.170 0.681 0.533 0.468
Post 52.94 + 9.37 57.53 + 10.67 56.88 + 6.82 49.78 + 8.83

Impulsiveness Pre 64.63 +12.94 63.24 + 14.92 64.94 + 13.47 64.89 + 11.03 26.761 <0.001 0.012 0.911 0.968 0.329
Post 56.76 + 12.43 58.35 + 12.69 58.38 £ 9.36 55.94 + 8.60

Self-concept problems Pre 64.06 +£ 12.13 62.59 + 13.34 62.13 £ 12.12 65.44 + 8.04 15.792 <0.001 1.010 0.319 0.144 0.706
Post 59.63 + 10.20 56.53 + 8.64 58.88 + 7.29 58.61 + 8.64

ADHD Global Index Pre 73.44 + 8.62 68.59 + 9.51 72.75 £10.36 69.50 + 8.10 53.716 <0.001 0.292 0.591 1.592 0.212
Post 62.94 + 8.84 62.35 + 10.85 64.63 + 5.21 59.67 £+ 9.77

CAARS-O:L

Inattention Pre 78.50 + 10.08 66.94 + 10.34 76.00 + 10.66 69.47 + 9.28 69.479 <0.001 4.294 0.043 0.252 0.618
Post 67.21 £ 7.60 61.53 + 7.60 63.53 £ 9.34 60.59 £ 5.71

Hyperactivity Pre 58.50 + 11.55 62.65 + 11.70 57.80 + 11.19 54.41 + 10.53 12.089 <0.001 0.75 0.785 0.274 0.602
Post 55.14 + 8.60 57.18 +12.82 52.67 + 9.22 49.94 + 6.62

Impulsiveness Pre 64.71 £15.18 57.88 +£12.17 63.87 +£13.78 64.53 +£10.18 16.993 <0.001 0.115 0.736 0.003 0.957
Post 61.57 £7.99 55.41 + 8.00 56.47 +9.88 58.06 + 7.51

Self-concept problems Pre 68.00 + 9.60 54.20 + 10.56 63.92 + 12.46 62.40 + 9.06 4.742 0.007 0.666 0.579 0.778 0.514
Post 60.50 + 8.66 53.90 + 8.38 56.83 £ 9.30 56.00 + 8.46

ADHD Global Index Pre 72.86 + 12.46 61.24 + 9.87 70.93 £ 11.21 70.35 £ 6.35 42.945 <0.001 1.878 0.176 0.414 0.522
Post 66.36 + 6.93 59.35 + 7.10 59.27 + 6.52 60.35 + 5.21

CGI-S Pre 4.82 £ 0.39 4.65 + 0.49 5.00 £+ 0.36 4.67 £0.48 283.014 <0.001 0.566 0.454 0.995 0.322
Post 3.47 £ 0.80 3.00 £ 0.79 3.63 £ 0.62 3.33 £0.79

FAST Pre 34.12 £ 10.41 28.00 + 8.76 34.31 + 8.23 26.14 + 9.59 165.750 <0.001 1.576 0.214 0.012 0.912
Post 22.76 + 8.79 18.25 + 7.94 25.88 + 7.06 19.62 £+ 6.25

WHODAS 2.0 Pre 33.46 +£17.03 26.16 + 16.99 24.06 + 14.55 24.95 +£12.91 35.864 <0.001 0.003 0.960 0.001 0.971
Post 23.40 +£12.30 16.05 + 11.07 15.19 + 12.72 15.80 + 10.29

BDI-II Pre 17.50 + 10.61 14.78 £ 9.85 16.56 + 9.92 15.05 + 6.73 51.606 <0.001 0.118 0.732 0.216 0.644
Post 12.19 £+ 7.00 9.67 + 6.60 10.44 + 6.26 7.57 £ 4.88

STAI State Pre 60.63 + 29.74 65.47 + 29.54 80.38 +17.87 71.10 + 21.88 22.761 <0.001 0.136 0.713 0.002 0.965

Post 49.25 + 31.64 51.53 + 26.90 64.44 +£17.49 53.14 + 21.50

Abbreviations: ADHD-RS: Attention Deficit/Hyperactivity Disorder Rating Scale; BDI-II: Beck Depression Inventory-II; CAARS: Conners’ Adult ADHD Rating Scales;
CGI-S: Clinical Global Impression-Severity; FAST: Functioning Assessment Short Test; STAI: State-Trait Anxiety Inventory; WHODAS 2.0: World Health Organization
Disability Assessment Schedule 2.0.

Females Males
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® 12 sessions
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1 1 1 1 1 1 1 1
Baseline Post 3m 6m Baseline Post 3m 6m

Follow-up

Fig. 1. Evolution of severity scores from baseline to 6-month follow-up, stratified by sex (female vs. male) and treatment condition (6-session vs. 12-session pro-
gram).
Abbreviations: CGI= Clinical Global Impression Severity Scale.
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Discussion

The main finding of this study — that adjunctive CBT significantly
improves ADHD symptoms and functional outcomes in adults with
comparable overall benefits across sexes— supports the efficacy of CBT
programs as an adjunctive intervention with ongoing pharmacological
treatment in reducing ADHD symptoms and improving psychosocial
functioning. Our results demonstrate that these benefits are consistent
across sexes, reinforcing the value of a multimodal approach where CBT
provides essential compensatory strategies that complement the
neurobiological effects of medication.

The observed sex differences in baseline characteristics align with
existing literature, indicating that females with ADHD are more likely to
exhibit higher symptom severity, inattention and greater functional
impairments.'*!” Notably, no significant sex differences were observed
in measures of anxiety (STAI) or depressive symptoms (BDI-II) at base-
line. This finding may be explained by the inclusion criteria requiring
participants to be on stable pharmacological treatment which may have
reduced the impact of pre-existing sex differences in emotional distress
by reducing symptom variability and ensuring a more homogeneous
clinical profile at study entry, allowing us to isolate the specific effects of
the psychological intervention. This is particularly noteworthy given
that adult women with ADHD typically exhibit a significantly higher
prevalence of comorbid anxiety and mood disorders compared to men.
Furthermore, recent longitudinal evidence suggests that females with
ADHD demonstrate a more complex developmental trajectory, main-
taining or even increasing levels of emotional dysregulation, irritability,
and internalizing symptoms compared to males as they mature.*’

These sex-specific differences in baseline characteristics underscore
the importance of integrating sex-sensitive approaches in ADHD
assessment.*® Recognizing and addressing these differences ensures that
diagnostic tools and clinical evaluations accurately capture the full
spectrum of symptoms and functional impairments across sexes. In this
regard, systematic reviews have highlighted that women with ADHD
often experience greater impairment in social functioning and stress
management compared to men, despite the historically male-centric
view of the disorder.”’ In fact, females are diagnosed much later in
life, often due to their symptoms being less overt or aligning more with
inattentive and internalizing profiles, which can be overlooked in
traditional diagnostic frameworks.”>° Adopting a more nuanced,
sex-sensitive approach could help mitigate these delays and improve
early identification and intervention for women with ADHD.

The findings of this study reaffirm the efficacy of CBT programs in
adults with ADHD, consistent with previous research.®°! An initial time
x sex interaction was observed in the pre-post assessment for inatten-
tion on the observer-rated subscale CAARS-O:L (p = 0.043). However,
this effect did not remain statistically significant after adjusting for
baseline ADHD symptom severity, suggesting that baseline severity may
partly account for this finding rather than sex per se. Moreover, this
effect was not sustained at the 6-month follow-up, and the overall
absence of significant time x sex interactions across most clinical and
functional outcomes indicates that both males and females derive
comparable benefits from CBT interventions. This finding reinforces the
broad applicability and effectiveness of standard CBT protocols across
sexes, offering valuable guidance for clinicians. Additionally, the
observed improvements in psychosocial functioning and reductions in
disability levels underscore the potential of both CBT programs to
address the wider functional impairments often associated with
ADHD.””

The significant time x group x sex interaction observed for CGI-S
scores suggests that females in the 6-session group showed more
modest reductions in clinical severity during follow-up. As shown in
Figure 1, these differences are particularly evident at the 3- and 6-month
follow-ups, suggesting challenges in maintaining clinical improvements
over time in this subgroup. However, sensitivity analyses adjusting for
baseline ADHD symptom severity indicated that this interaction effect
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no longer reached statistical significance. This finding must be inter-
preted with caution, as this interaction was isolated to the clinician-
rated CGI-S scale and was not mirrored in other primary symptom or
functional measures. Furthermore, the pronounced sample attrition
observed during the follow-up period resulted in a limited subsample of
female participants, which restricts the ability to draw definitive con-
clusions and suggests that these results should be regarded as pre-
liminary. Taken together, these results are more consistent with a
severity-related confounding effect rather than with a robust sex-
specific difference in treatment response. Importantly, baseline ADHD
symptom severity did not significantly interact with time, indicating
that higher initial severity was not associated with differential rates of
change over the course of treatment. Although the present findings do
not support robust sex-specific differences in treatment efficacy, it is
important to acknowledge that women with ADHD more frequently
present with greater baseline symptom severity and clinical complexity
at treatment entry, as consistently reported in the literature.'®!”
Consequently, challenges related to treatment intensity and mainte-
nance of gains may be more commonly observed in female patients in
routine clinical practice, even when sex itself is not the primary driver of
differential treatment response.

From a clinical perspective, challenges in maintaining treatment
gains following the shorter CBT protocol may be related to mechanisms
associated with treatment intensity and skill consolidation rather than to
sex-specific effects per se. Individuals with higher baseline symptom
severity may experience greater cognitive and emotional load, which
could limit the sustained application of CBT strategies over time. In this
context, the longer treatment format may provide additional therapeutic
scaffolding and opportunities for rehearsal, reinforcement, and inte-
gration of skills, potentially facilitating maintenance of improvements
beyond the acute treatment phase. These considerations are presented as
a potential hypothesis and should be interpreted in light of the limited
power of subgroup analyses at follow-up. Beyond baseline severity,
additional sex-related clinical and contextual factors may still play an
indirect role in shaping treatment engagement and long-term outcomes.
For instance, sex-related differences in employment rates, access to
specialized care, and the impact of hormonal fluctuations throughout
the lifespan—as evidence suggests that variations in sex hormones can
exacerbate symptoms and affect treatment stability in females.>
Moreover, research shows that females are less likely to be prescribed
ADHD medication compared to males® and may experience different
pharmacokinetics, effectiveness, and adherence patterns, particularly
across reproductive life transitions.”® In light of the present findings,
these factors should be interpreted as contextual variables that may
interact with baseline clinical severity, rather than as independent
drivers of differential treatment efficacy. From a clinical perspective,
these results suggest that baseline symptom severity should be carefully
considered when interpreting apparent differences in treatment trajec-
tories, especially at longer follow-up intervals. Accordingly, tailoring
CBT interventions based on initial severity and individual needs—rather
than sex alone—may represent a clinically plausible and
hypothesis-driven approach to optimizing long-term outcomes. Future
research with larger samples should further explore how baseline
severity, intervention length, and follow-up strategies jointly influence
treatment response across sexes, using adequately powered longitudinal
designs.

Nonetheless, certain limitations of the present study must be taken
into account. Firstly, the relatively small sample size, especially when
divided into subgroups, may have reduced statistical power. Addition-
ally, the loss of participants at the 3- and 6-month follow-ups led to a
smaller sample at these later time points, potentially further limiting the
ability to detect effects over time. This limitation is particularly relevant
for subgroup analyses conducted at the 6-month follow-up, which may
increase susceptibility to Type I error and reduce the robustness of
interaction effects. Although no statistically significant differences were
observed between participants who completed the 6-month follow-up
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and those who dropped out (see Supplementary Table 1), the limited
sample size may have reduced the statistical power to detect subtle or
clinically meaningful differences, and therefore the presence of attrition
bias cannot be fully ruled out. Consequently, this analysis should be
interpreted as exploratory in nature, aiming to generate hypotheses for
future studies with larger and more representative samples. Secondly,
although objective neuropsychological tests were not included, the use
of the CAARS-S:L and CAARS-O:L scales provide complementary per-
spectives through self-report and observer ratings. Both instruments are
widely validated and the subjective perception of symptoms holds
considerable clinical value—particularly in psychotherapy con-
texts—since it reflects patient insight and readiness to engage in treat-
ment. Moreover, observer-based measures such as the CGI and FAST
help balance potential subjective bias. Thirdly, the absence of data on
sex hormones and menstrual status in females could have influenced
symptomatology and treatment response, affecting the interpretation of
sex differences. Finally, potential confounding effects of medication use
and comorbidities on treatment outcomes cannot be entirely ruled out.

Conclusion

This study demonstrates the efficacy of adjunctive CBT programs in
treating medicated adults with ADHD, showing comparable outcomes
across sexes for most clinical and functional measures. While baseline
differences in ADHD severity and the observed preliminary time x group
x sex interaction for CGI-S scores suggest potential challenges in main-
taining long-term improvements for females in the shorter 6-session
group, these findings were better explained by baseline clinical
burden and treatment intensity rather than by sex-specific differences in
treatment response.

Given that this interaction was observed in a single clinician-rated
instrument and a reduced sample of women at follow-up, these results
should be interpreted as exploratory. Nevertheless, these findings
highlight the importance of considering the interplay between sex-
specific clinical profiles, baseline severity, and treatment duration
—rather than sex as a primary determinant—when optimizing long-
term outcomes within a multimodal framework. Studies with larger
sample sizes and greater statistical power are needed to further clarify
how sex-related clinical profiles and initial symptom severity interact to
influence treatment maintenance and long-term therapeutic stability.

Future research should include longitudinal designs to assess the
durability of CBT effects beyond six months. Additionally, larger and
more diverse sample sizes are needed to validate these results and
further explore the clinical significance of the observed sex differences.
Investigating the interplay between ADHD symptoms, comorbidities,
and treatment response in more diverse populations is also essential to
generalize these findings to broader clinical settings. In light of the
present results, we recommend that studies should explicitly account for
baseline symptom severity when examining subgroup differences in
long-term treatment outcomes, as this factor may be a more critical
predictor of maintenance than sex alone. Finally, research should
consider the potential influence of gender identity, beyond sex assigned
at birth, on treatment engagement and therapeutic outcomes.
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