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Highlights
What are the main findings?

e Adults with ADHD showed impaired reflective functioning and emotion dysregula-
tion

e  Reflective functioning uncertainty is consistent with a possible indirect pathway
ADHD symptom severity and emotion dysregulation

What are the implications of the main findings?

e  Mentalizing deficits may contribute to emotion dysregulation in ADHD
e  Reflective functioning may represent a therapeutic target in ADHD

Abstract

Purpose: This study examined the relationships among attention-deficit/hyperactivity
disorder (ADHD) symptoms, emotion dysregulation, and reflective functioning (RF) in
adults. Specifically, it explored whether reflective functioning uncertainty —defined as
difficulties in understanding one’s own and others’ mental states—was associated with
the relationship between ADHD symptom severity and emotion dysregulation. Methods:
In this case—control observational study, 40 adults with ADHD and 40 healthy controls
completed the Adult ADHD Self-Report Scale (ASRS), the Difficulties in Emotion Regula-
tion Scale (DERS), and the Reflective Functioning Questionnaire (RFQ). Analyses included
group comparisons, correlation analyses, linear regression models, and adjusted media-
tion analysis. Results: Compared with controls, adults with ADHD showed significantly
greater emotion dysregulation and higher reflective functioning uncertainty. ADHD
symptom severity was positively associated with both emotion dysregulation and reflec-
tive functioning uncertainty. Mediation analysis supported a significant indirect effect,
whereas the direct effect was not statistically significant, a pattern consistent with a pos-
sible indirect pathway. Conclusions: These findings suggest that difficulties in reflective
functioning may be associated with the relationship between ADHD symptoms and emo-
tion dysregulation in adults with ADHD. Assessing emotion dysregulation and reflective
functioning may improve the clinical characterization of adult ADHD. Further studies
with larger samples, longitudinal designs, and multimethod assessment are needed to
clarify the directionality and clinical implications of these relationships.
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1. Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental condition
typically emerging in childhood and characterized by inattention, hyperactivity, and im-
pulsivity [1]. Approximately half of individuals diagnosed in childhood continue to expe-
rience clinically significant symptoms into adulthood, although their expression often dif-
fers from that observed in younger populations [2]. Adults with ADHD frequently report
inner restlessness, impulsivity, impatience, excessive talkativeness, and difficulties with
planning and organization. Functional impairments may include occupational instability,
interpersonal difficulties, disorganization, procrastination, distractibility, and difficulty
sustaining motivation [3].

The variability of symptom presentation in adulthood often complicates differential
diagnosis, particularly with mood disorders, bipolar disorder, and borderline personality
disorder. Diagnostic assessment is further complicated by the high prevalence of psychi-
atric comorbidities, including mood, anxiety, personality, and substance use disorders [4].

In recent years, emotion dysregulation has received increasing attention as a clini-
cally relevant dimension of ADHD, potentially complementing the traditional symptom
domains of inattention, hyperactivity, and impulsivity [5]. Defined as difficulties in mon-
itoring, evaluating, and modulating emotional responses to achieve adaptive functioning
[6], emotion dysregulation is associated with substantial psychosocial impairment and is
increasingly recognized as an important component of ADHD symptomatology [7].

Research in personality disorders has linked emotion dysregulation to mentalization,
operationalized in research as Reflective Functioning (RF), the capacity to interpret one’s
own and others’ behavior in terms of underlying mental states such as thoughts, emotions,
desires, and beliefs, and to integrate these representations into coherent self- and interper-
sonal understanding [8-10].

Reflective functioning describes the ability to interpret behavior in terms of underly-
ing mental states such as thoughts, emotions, desires, and beliefs, and to integrate these
representations into coherent self- and interpersonal understanding [9].

Empirical research on mentalization in ADHD remains limited. Some studies suggest
that individuals with ADHD may exhibit reduced mentalizing capacity, potentially asso-
ciated with executive dysfunction and attentional impairments. For example, Akca [11]
reported that both ADHD and borderline personality disorder are associated with men-
talization difficulties, although with different patterns, while earlier work has linked
ADHD to reduced theory of mind performance. In adults, Perroud et al. [10] reported
impaired reflective functioning in ADHD and an association between mentalizing diffi-
culties and emotion dysregulation, particularly difficulties in anger regulation.

Recent systematic reviews have substantially advanced the understanding of emo-
tional and social cognitive difficulties in adult ADHD. Soler-Gutiérrez et al. [12] con-
ducted a comprehensive review documenting that adults with ADHD consistently
demonstrate greater use of maladaptive emotion regulation strategies compared to con-
trols, and that emotion dysregulation is associated with symptom severity, executive dys-
function, and psychiatric comorbidities. Complementarily, Morellini et al. [13] reviewed
evidence of social cognition impairments in adult ADHD across domains including emo-
tion recognition, Theory of Mind, empathy, and decision-making, highlighting the rele-
vance of social-cognitive processes for interpersonal functioning in this population.
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However, neither of these reviews addressed RF as a specific construct, nor examined
whether mentalizing capacity might serve as a mechanism linking ADHD symptom se-
verity to emotion dysregulation. The relationship between RF uncertainty and emotion
dysregulation, and its potential role as a mediating factor in adult ADHD, thus remains
unexplored. The present study aims to address this gap by directly examining reflective
functioning in relation to emotion dysregulation within a case—control design and by ex-
ploring whether reflective functioning uncertainty may be associated with a possible in-
direct pathway linking ADHD symptom severity and emotion dysregulation.

Based on this background, the present study had three main aims: (1) to examine
differences in emotion dysregulation and reflective functioning between adults with
ADHD and healthy controls; (2) to investigate the associations among ADHD symptom
severity, emotion dysregulation, and reflective functioning in both groups; and (3) to ex-
plore whether reflective functioning uncertainty was associated with the relationship be-
tween ADHD symptom severity and emotion dysregulation through an exploratory me-
diation model.

Based on previous findings, we hypothesized that adults with ADHD would exhibit
greater emotion dysregulation and higher reflective functioning uncertainty than healthy
controls. We further expected ADHD symptom severity to be positively associated with
emotion dysregulation and reflective functioning uncertainty, and negatively associated
with reflective functioning certainty. Finally, we hypothesized that reflective functioning
uncertainty would be associated with the relationship between ADHD symptom severity
and emotion dysregulation, and we explored whether this pattern was consistent with a
possible indirect pathway.

2. Methods
2.1. Study Design

This was a case—control observational study comparing adults with ADHD and
healthy controls. Data were collected from January 2022 at the outpatient services of the
Psychiatric Unit of Policlinico G. Rodolico in Catania, Italy, and the Adult ADHD Outpa-
tient Clinic of ASST Papa Giovanni XXIII in Bergamo, Italy. Control participants were re-
cruited from the general population.

2.2. Participants

A total of 40 adults with ADHD and 40 healthy controls were included in the study.
Inclusion criteria for the ADHD group were age > 18 years and a clinical diagnosis of
ADHD confirmed by a structured diagnostic interview according to DSM-5 criteria. Psy-
chiatric comorbidities were allowed and mainly included mood and anxiety disorders.
Control participants were aged >18 years and had no current or past psychiatric diagnosis
based on self-reported psychiatric history obtained during recruitment. No structured
psychiatric interview was administered to the control group.

Individuals with severe neurological disorders, intellectual disability, or other con-
ditions that could impair the ability to understand the study procedures, complete the
questionnaires, or provide informed consent were excluded. All participants provided
written informed consent prior to participation. Sociodemographic information, psychi-
atric history, and medication status were collected. The study was approved by the Ethics
Committee of the University of Catania (2021/No. 3) and conducted in accordance with
the Declaration of Helsinki.
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2.3. Instruments

The patients underwent clinical and psychodiagnostic evaluation (DIVA-5) that con-
firmed the diagnosis of ADHD in adults according to DSM-5 criteria. Both groups under-
went psychometric evaluation with the following instruments: ASRS, DERS, and RFQ.

2.3.1. The Diagnostic Interview for ADHD in Adults (DIVA-5)

The DIVA is based on DSM-V criteria and is the first Dutch structured interview for
ADHD in adults. The DIVA was developed by J.J.S. Kooij and M.H. Francken and is the
follow-up version to the Semi-structured Interview for ADHD in adults. In order to make
it easier to verify the presence or absence of the 18 symptomatic criteria of ADHD, both
in childhood/adolescence and adulthood, the interview provides a list of concrete and re-
alistic examples referring to both current and past (childhood/adulthood) behavior. These
examples are taken from the descriptions given most frequently by adult patients in clin-
ical practice. Some concrete examples are also taken from the difficulties typically associ-
ated with symptoms in five areas of daily life: work and education, romantic and family
relationships, social relationships, leisure and hobbies, self-esteem, and self-image [14].

2.3.2. Adult Attention-Deficit/Hyperactivity Disorder Self-Reporting Rating Scale (ASRS)

The ASRS scale is a self-administered questionnaire consisting of 18 questions, vali-
dated for subjects older than 18 years concerning the specific symptoms of ADHD. It is
divided in two parts: Part A contains 6 items, which has been found to be the most pre-
dictive of ADHD and are best for use as a screening instrument. Part B contains 12 addi-
tional questions based on DSM criteria that provide additional cues and can serve as fur-
ther probes into the patient’s symptoms [15]. For a patients’ symptoms to be considered
consistent with an ADHD diagnosis, they require 4 or more responses at specific severity
levels in Part A of the ASRS. Items 5, 6, 12, 13, 14, 15, 16, 17, and 18 identify symptoms
from the hyperactivity cluster; the remaining items refer to the inattention sphere.

2.3.3. The Reflective Functioning Questionnaire, Summary Version (RFQ)

The Italian version [16] of the RFQ, originally developed by Fonagy et al. in 2016 [8],
was employed to assess reflective functioning. This tool aims to investigate the self-re-
ported tendency to consider information about intentional mental states relevant for un-
derstanding one’s own and others’ behaviors. It consists of eight items, scored on a seven-
point Likert scale. The scoring procedure provides two subscales measuring Certainty and
Uncertainty about mental state information, that is, how certain or uncertain individuals
are about whether actions are intrinsically intentional or motivated by internal mental
states such as emotions, thoughts, or needs. Regarding the items of the Certainty scale
(e.g., “I don’t always know why I do what I do”), low agreement reflects hyper-mentaliz-
ing, while high agreement reflects more genuine mentalizing (acknowledging the opacity
of mental states).

As for the Uncertainty scale (e.g., “Sometimes I do things without really knowing
why”), agreement with the items distinguishes between individuals who have an almost
complete lack of understanding of mental states and those who recognize the complexity
and opacity of their own and others’” mental states, indicative of genuine mentalizing
[8,17].

2.3.4. The Difficulties in the Emotion Regulation Scale (DERS)

The DERS is a short 36-item self-administered questionnaire designed to assess mul-
tiple aspects of emotion dysregulation. The measure provides a total score and six scales
derived from factor analysis: 1. non-acceptance of emotional responses; 2. difficulty in
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engaging in goal-directed behavior; 3. difficulty in impulse control; 4. lack of emotional
awareness; 5. limited access to emotion regulation strategies; 6. lack of emotional clarity.
DERS was examined in a sample of college students aged 18 and older, and in a clinical
sample of women with borderline personality disorder [18].

2.4. Statistical Analysis

All analyses were conducted using SPSS version 29 and StataNow 19. Statistical sig-
nificance was set at p < 0.05 (two-tailed). Descriptive statistics included means, standard
deviations, medians, interquartile ranges, and frequencies. Distribution normality was as-
sessed using the Shapiro-Wilk test. Between-group differences in continuous variables
were evaluated using the Mann-Whitney U test, and categorical variables using Pearson’s
chi-square test. Effect sizes for continuous variables were calculated as Rosenthal’s r de-
rived from standardized rank statistics, and for categorical variables, as Cramer’s V.

Spearman’s rank correlation coefficients (9) were used as exploratory measures of
bivariate association and were therefore not adjusted for demographic or clinical covari-
ates. Potential confounding effects were subsequently addressed within the adjusted me-
diation analyses. Correlation strength was interpreted according to conventional guide-
lines: small (0.10-0.29), medium (0.30-0.49), and large (=0.50) [19].

Linear regression analyses were conducted within each group to examine associa-
tions among ADHD symptom severity (ASRS), reflective functioning uncertainty, and
emotion dysregulation (DERS). Covariates were selected a priori based on their potential
influence on emotion dysregulation and reflective functioning and their frequent use as
adjustment variables in adult ADHD research. Age and sex were included as demo-
graphic factors potentially associated with both emotion dysregulation and mentalizing
abilities. To facilitate interpretation of the adjusted regression analyses, corresponding
unadjusted models (excluding age and sex as covariates) were additionally estimated and
compared with the adjusted models. Standardized regression coefficients (3) and associ-
ated p values were reported.

An exploratory mediation analysis was conducted within the ADHD group to exam-
ine whether reflective functioning uncertainty was associated with the relationship be-
tween ADHD symptom severity (ASRS) and emotion dysregulation (DERS). The signifi-
cance of the indirect effect was tested using the Sobel test [20]. Since preliminary findings
suggested that reflective functioning Uncertainty was consistent with a possible indirect
pathway, the association between ADHD symptoms and emotion dysregulation, given
the known limitations of normal-theory approaches for estimating indirect effects, partic-
ularly in relatively small samples, the mediation model was subsequently confirmed us-
ing a bootstrap procedure.

A mediation analysis based on structural equation modeling with 10,000 bootstrap
resamples was conducted. ADHD symptom severity (ASRS total score) was entered as
the independent variable, emotion dysregulation (DERS total score) as the dependent var-
iable, and reflective functioning uncertainty subscale score as the mediator. To account for
potential confounding factors, age, sex, pharmacological treatment, and psychiatric
comorbidities were included as covariates in the model.

To evaluate the adequacy of the sample size for detecting mediation effects, a post-
hoc Monte Carlo power analysis for indirect effects was performed using the observed
correlation structure and the Monte Carlo Power Analysis for Indirect Effects application
[21]. Given the cross-sectional design, mediation results were interpreted cautiously and
not considered evidence of causal relationships [22].

To address alternative theoretical explanations, an additional mediation model was
explored in which emotion dysregulation was specified as the mediator between ADHD
symptom severity and reflective functioning uncertainty.
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The potential influence of concurrent psychotropic medication use and psychiatric
comorbidities was explored through additional subgroup nonparametric analyses
(Mann-Whitney U test). Psychotropic medications included anxiolytics, mood stabilizers,
antidepressants, antipsychotics, and methylphenidate; due to the small number of partic-
ipants receiving medications, it was coded as a binary variable (any medication vs. none).
Psychiatric comorbidity was similarly coded as a dichotomous variable indicating the
presence or absence of at least one additional psychiatric diagnosis. Participants were
stratified according to medication status and the presence of psychiatric comorbidity.
Group differences in ASRS total, DERS total, and RFQ Uncertainty scores were evaluated
using the Mann—-Whitney U test and reported as median and interquartile range.

3. Results
3.1. Sociodemographic and Clinical Characteristics of the Sample

As shown in Table 1, a total of 80 participants were included in the study: 40 patients
with ADHD and 40 healthy controls. The ADHD sample consisted of 65.0% males and
35.0% females, whereas the control group included 52.5% males and 47.5% females. The
difference in sex distribution between groups was not statistically significant (x2=1.29, p
= 0.256; Cramer’s V = 0.13), indicating only a small between-group effect and suggesting
substantial comparability in sex distribution.

Regarding continuous variables, normality assumptions were assessed using the
Shapiro-Wilk test. Within the ADHD group, all variables showed normal distributions (p
> 0.05), except for the ASRS Inattentive and RFQ Certainty subscales and age. In the con-
trol group, all examined variables showed non-normal distributions. Therefore, non-par-
ametric tests were used for group comparisons.

The mean age of patients with ADHD was 28.25 years (range: 18-52; median = 24.50),
whereas controls had a mean age of 27.38 years (range: 19-42; median = 27.00). The Mann-
Whitney U test showed no statistically significant difference between groups (U = 735.00,
p=0.530; r = 0.07), indicating a negligible effect size and supporting demographic compa-
rability between groups.

For the remaining continuous variables (ASRS, DERS, and RFQ), Mann-Whitney U
tests showed statistically significant differences between ADHD patients and healthy con-
trols (all p < 0.001), with consistently large effect sizes (Table 1). Specifically, the ADHD
group showed higher ASRS total scores (median = 13.00 vs. 3.00), as well as higher Hy-
peractivity (median =5.00 vs. 1.00) and Inattention scores (median = 8.00 vs. 1.50). Regard-
ing emotion dysregulation, patients with ADHD reported significantly higher DERS
scores (median = 118.00) compared with controls (median = 65.50). reflective functioning,
assessed through the RFQ Certainty and Uncertainty subscales, also differed significantly
between groups (all p < 0.001), with higher RFQ Uncertainty and lower RFQ Certainty
scores observed among participants with ADHD.

Within the ADHD group, 16 participants (40.0%) were receiving psychotropic medi-
cation, and 15 (37.5%) presented at least one psychiatric comorbidity. Additional sub-
group analyses were conducted within the ADHD sample to examine whether psycho-
tropic treatment status or psychiatric comorbidity were associated with the main study
variables (Supplementary Table S1). Group comparisons using Mann-Whitney U tests did
not reveal statistically significant differences in ASRS total, DERS total, or RFQ Uncer-
tainty scores according to medication status or the presence of psychiatric comorbidity
(all p > 0.05). These findings suggest that neither psychotropic treatment nor overall psy-
chiatric burden substantially influenced the main study variables within the present sam-
ple. Therefore, both variables were subsequently included as covariates in the adjusted
mediation analysis to account for potential clinical confounding.
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Table 1. Sociodemographic and clinical characteristics of the sample.
Effect Size (r) p Value  Test ?::2‘(()))1 ::D::g Continuous Variables
0.070 0.530 U=735.00 27.00[24.00-29.00] 24.50 [22.00-34.50] Years of age
0.811 <0.001 U=4850  3.00[1.25-4.00] 13.00 [10.00-15.00] ASRS total score
0.710 <0.001 U=147.50 1.00[0.00-1.75] 5.00 [3.00-7.00] ASRS Hyperactivity subscale score
0.796 <0.001 U=6550  1.50[1.00-3.00] 8.00 [6.25-8.00] ASRS Inattention subscale score
0.756 <0.001 U=97.50 65.50[55.25-84.75] 118.00 [99.25-129.50] DERS total score
0.726 <0.001 U=138.00 0.00[0.00-0.33] 1.17[0.83-1.63] RFQ Uncertainty subscale score
0.662 <0.001 U=187.50 2.00[1.25-2.50] 0.25[0.00-0.83] RFQ Certainty subscale score
- - - - 16 (40.0%) Any psychotropic medication, 1 (%)
- - - - 15 (37.5%) Psychiatric comorbidity, n (%)
Effect Size (V) p Value  Test ((:::ZS)I 13121:3 Categorical Variable
0.127 0.256 x*(1)=1.29 21 (52.5) 26 (65.0) Gender (male), n (%)
Note. Values are presented as median [interquartile range] unless otherwise indicated. Continuous
variables were compared using the Mann—-Whitney U test and effect sizes are reported as r derived
from standardized rank statistics. Categorical variables were compared using Pearson’s chi-square
test and effect sizes are reported as Cramer’s V. U = Mann—-Whitney U statistic; ASRS = Adult ADHD
Self-Report Scale; DERS = Difficulties in Emotion Regulation Scale; RFQ = Reflective Functioning
Questionnaire. Psychotropic medications included anxiolytics, mood stabilizers, antidepressants,
antipsychotics, and methylphenidate.
3.2. Correlations Between RFQ Uncertainty, DERS, ASRS, Age, and Gender
Correlations between variables are reported in Table 2. In the ADHD group, correla-
tions are shown in the bottom left cells, under the diagonal of the table.
Table 2. Spearman correlations among clinical variables by group.
ASRS ASRS ASRS DERS RFQ RFQ .
. .. . . Variable
Inattention Hyperactivity Total Total Certainty Uncertainty
0.38* 0.06 035*% 0.38* -0.60 *** — RFQ Uncertainty
-0.42** -0.24 -0.42 ** -0.62 *** — -0.76 *** RFQ Certainty
0.45 ** 0.13 0.40 * — -0.47 ** 0.72 *** DERS total
0.94 *** 0.63 *** - 0.46 ** -0.26 0.52 *** ASRS total
0.39*% — 0.91 *** 0.41 ** -0.15 0.48 ** ASRS Hyperactivity
— 0.33* 0.66 *** 0.40 ** -0.33 * 0.37* ASRS Inattention

Note. Spearman’s rho coefficients are shown. Lower triangle reports correlations for the ADHD
group (n = 40); upper triangle reports correlations for the control group (1 = 40). p <0.05*, p <0.01
**, p <0.001 ***, RFQ = Reflective Functioning Questionnaire; DERS = Difficulties in Emotion Regu-
lation Scale; ASRS = Adult ADHD Self-Report Scale.

A large effect size (r > 0.50) can be observed between RFQ Uncertainty and the vari-
ables RFQ Certainty, DERS, and ASRS total scores. Medium effect sizes are observed be-
tween RFQ Uncertainty and both ASRS Hyperactivity (0.482, p =0.002) and ASRS Inatten-
tion (0.370, p = 0.019).

Spearman’s rank correlation coefficient for the RFQ Certainty subscale showed an
opposite trend compared to the Uncertainty subscale: correlations with the other clinical
variables were all negative. The only significant correlations were with DERS (-0.474, p =
0.002) and the ASRS Inattention subscale (-0.334, p = 0.035). A medium effect size can be
observed between DERS and ASRS total score (0.464, p = 0.003), ASRS Inattention (0.404,
p = 0.010), and Hyperactivity (0.411, p = 0.008) subscales. The ASRS total score shows a
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large effect size with its two subscales, ASRS Hyperactivity and Inattention (0.913 and
0.655, respectively, p < 0.001). These two subscales relate to each other with a medium
effect size (0.325, p = 0.040).

In the control group, a negative large effect size can be observed between the two
RFQ subscales (-0.598, p < 0.001). RFQ Uncertainty also shows a medium effect size with
DERS (0.383, p =0.015), ASRS (0.352, p = 0.026), and the Inattentive subdimension of ASRS
(0.336, p = 0.034). RFQ Certainty appears to correlate negatively with DERS, showing a
large effect size (—0.618, p < 0.001). Additionally, there is a negative medium effect size
between RFQ Certainty and ASRS (-0.416, p = 0.008), as well as with its Inattentive subdi-
mension (-0.418, p =0.007). DERS displays a positive medium effect size with ASRS (0.402,
p =0.010) and its Inattentive subdimension (0.451, p = 0.004). The most significant results
in the control group are those between ASRS total and its subscales scores: Hyperactivity
(0.630, p < 0.001) and Inattention (0.941, p < 0.001). These two subscales correlate with a
medium effect size (0.389, p = 0.013).

In conclusion, the most notable findings from the Spearman’s rank correlations in the
ADHD group are those between RFQ Uncertainty and DERS and between RFQ Uncer-
tainty and ASRS. In the control group, the most significant correlation is between RFQ
Certainty and DERS. We did not consider it valuable to thoroughly examine the correla-
tions between a total score variable (e.g., ASRS total score) and its subcomponents (e.g.,
ASRS Hyperactivity subscale), or between subcomponents of the same scale.

3.3. Linear Regression Between ASRS Total, DERS and RFQ Uncertainty

Linear regression analyses were performed to further investigate the relationships
among RFQ Uncertainty, ASRS total score, and DERS scores, which showed the strongest
associations in the Spearman correlation analyses within the ADHD group. Table 3 sum-
marizes the regression models examining the associations between ASRS total and RFQ
Uncertainty, ASRS total and DERS, and RFQ Uncertainty and DERS, respectively, as in-
dependent and dependent variables.

To account for potential demographic confounding, age and sex were included as
covariates in the regression models. Sex showed a significant association only in models
predicting RFQ Uncertainty in both groups, whereas age did not significantly contribute
to the regression models. Given the limited and non-uniform contribution across out-
comes, these findings should be interpreted cautiously. To facilitate interpretation of the
adjusted analyses, we additionally compared these models with the corresponding unad-
justed regressions. Excluding age and sex did not meaningfully alter the magnitude, di-
rection, or statistical significance of the observed associations in either the ADHD or con-
trol groups. In particular, the association between RFQ Uncertainty and DERS remained
stable in the ADHD group (unadjusted B = 23.65, p <0.001) and in the control group (un-
adjusted B=32.41, p = 0.001), indicating that the association between RFQ Uncertainty and
DERS scores was not primarily explained by demographic differences between groups.
Additional adjustment for psychiatric comorbidity and pharmacological treatment was
subsequently implemented within the mediation analysis.

Among participants with ADHD, all regression models yielded significant associa-
tions between the variables of interest. Specifically, higher ADHD symptom severity was
associated with greater uncertainty in reflective functioning and higher levels of emotion
dysregulation, whereas greater reflective functioning uncertainty was strongly associated
with emotion dysregulation. In contrast, no significant associations emerged in the control
group, apart from the relationship between RFQ Uncertainty and DERS, which remained
significant independently of ADHD symptoms. This finding suggests that deficits in re-
flective functioning may be associated with emotion dysregulation beyond ADHD diag-
nosis alone.
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Table 3. Exploratory linear regression models within groups.

ADHD Group (n = 40)

p B B (SE) Predictor Dependent Variable
0.009 0.52 0.11 (0.03) ASRS total RFQ Uncertainty
0.044 0.30 0.42 (0.20) Gender
0.068 -0.24 -0.02 (0.01) Age
0.36 Model R?

0.001 0.53 3.53 (0.94) ASRS total DERS total
0.843 0.03 1.35 (6.77) Gender
0.181 -0.21 -0.54 (0.39) Age
0.26 Model R?
0.000 0.80 25.30 (3.55) RFQ Uncertainty DERS total
0.094 -0.20 -9.24 (5.38) Gender
0.825 0.03 0.07 (0.30) Age
0.59 Model R?
Control group (n = 40)
0.115 0.26 0.02 (0.02) ASRS total RFQ Uncertainty
0.044 0.20 0.14 (0.09) Gender
0.653 0.24 0.00 (0.01) Age
0.14 Model R?
0.102 0.28 1.66 (0.68) ASRS total DERS total
0.902 0.10 0.72 (1.10) Gender
0.895 -0.12 0.09 (0.18) Age
0.07 Model R?
0.001 0.52 34.33 (9.86) RFQ Uncertainty DERS total
0.485 -0.11 -3.81 (5.40) Gender
0.844 0.03 0.12 (0.58) Age
0.25 Model R?

Note. Unstandardized regression coefficients (B) are reported with standard errors in parentheses.
B indicates standardized coefficients. All models include age and gender as covariates. Analyses are
exploratory and were conducted separately within each group. RFQ = Reflective Functioning Ques-
tionnaire; DERS = Difficulties in Emotion Regulation Scale; ASRS = Adult ADHD Self-Report Scale.

3.4. Correlation of DERS and ASRS Total with RFQ Uncertainty as a Mediator

To further investigate the relationship between ADHD symptom severity, reflective
functioning, and emotion dysregulation, an exploratory mediation analysis was initially
performed using the Sobel test. Preliminary findings suggested that reflective functioning
was consistent with a possible indirect pathway between ADHD symptoms and emotion
dysregulation. However, given the known limitations of normal-theory approaches for
estimating indirect effects, particularly in relatively small samples, the mediation model
was subsequently confirmed using a bootstrap procedure.

A mediation analysis based on structural equation modeling with 10,000 bootstrap
resamples was conducted. ADHD symptom severity (ASRS total score) was entered as
the independent variable, emotion dysregulation (DERS total score) as the dependent var-
iable, and reflective functioning uncertainty as the mediator (Figure 1). To account for
potential confounding factors, age, sex, pharmacological treatment, and psychiatric
comorbidities were included as covariates in the model.

Results showed that ADHD symptoms significantly predicted reflective functioning
uncertainty (B =0.12, p <0.001), while the latter was significantly associated with emotion
dysregulation (B = 26.25, p < 0.001). The total effect of ADHD symptoms on emotion
dysregulation was significant (B =3.43, p = 0.001); however, after the inclusion of reflective
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functioning in the model, the direct effect was markedly reduced and no longer statisti-
cally significant (B = 0.19, p = 0.828). Importantly, the indirect effect remained significant
after adjustment for covariates (B = 3.24, BootSE = 0.87, 95% CI [1.54, 4.94]), with the con-
fidence interval not including zero. The main mediation results are presented in Table 4;
the complete adjusted model, including demographic and clinical covariates, is provided
in Supplementary Table S2.

Overall, these findings support the hypothesis that impairments in reflective func-
tioning is compatible with a possible indirect pathway between ADHD symptom severity
and emotion dysregulation independently of demographic and clinical covariates. This
pattern is consistent with a model in which emotion dysregulation, rather than represent-
ing an independent dimension of ADHD, may be at least partially explained by deficits
in the capacity to reflect upon and regulate internal emotional states.

RFQ Uncertainty
(M)

ab

(indirect effect)

9

c

ASRS (IV) DERS (DV)

(direct effect)

\ 4

(total effect)

Figure 1. Mediation model with ADHD severity as the independent variable (IV), emotion dysreg-
ulation as the dependent variable (DV), and deficit of reflective functioning as the mediator (M).
The mediation model examines the indirect effect of reflective functioning uncertainty on the asso-
ciation between ADHD severity (ASRS total score) and emotion dysregulation (DERS total score).
Path a indicates the association between ASRS and RFQ Uncertainty; path b indicates the association
between RFQ Uncertainty and DERS; path ¢’ represents the direct effect of ASRS on DERS; path ab
represents the indirect effect through RFQ Uncertainty; and path c represents the total effect of ASRS
on DERS.

Table 4. Mediation analysis examining the role of reflective functioning in the relationship between
ADHD symptoms and emotion dysregulation.

95% CI p z SE (Boot) B Effect Path
0.07,0.18 <0.001 430 0.03 0.12 ASRS — RFQ Uncertainty a
18.81, 33.70 <0.001 6.91 3.80 26.25 RFQ Uncertainty — DERS b
1.52,1.90 0.828 0.22 0.87 0.19 ASRS — DERS (direct effect) ¢
1.54, 4.94 <0.001 3.73 0.87 324 /SRS REQUncertainty 5 DERS
(indirect effect)
1.38,5.48 0.001 3.8 1.05 343 ASRS — DERS (total effect) c

Note. B = unstandardized regression coefficient; SE (Boot) = bootstrap standard error; CI = confi-
dence interval. Mediation analysis was conducted using structural equation modeling with 10,000
bootstrap resamples. Age, sex, pharmacological treatment, and psychiatric comorbidities were in-

cluded as covariates.
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Given the relatively small sample size, an additional post-hoc Monte Carlo power
analysis for indirect effects was performed to evaluate whether the mediation model was
adequately powered. Using the observed correlations among ADHD symptom severity,
reflective functioning uncertainty, and emotion dysregulation in the ADHD sample (N =
40), the estimated statistical power to detect the indirect effect was 0.93. These findings
suggest that the available sample size was adequate to detect the observed mediation ef-
fect, although replication in larger independent samples remains warranted.

To address alternative theoretical explanations, an additional mediation model was
explored in which emotion dysregulation was specified as the mediator between ADHD
symptom severity and reflective functioning uncertainty. Although a significant indirect
effect emerged, the direct association between ADHD symptoms and reflective function-
ing uncertainty remained statistically significant, suggesting that this alternative model
may reflect both direct and indirect associations (Supplementary Table S3).

4. Discussion

This study examined reflective functioning and emotion dysregulation in adults with
ADHD compared with healthy controls. Participants with ADHD showed significantly
higher RFQ Uncertainty subscale and DERS scores than controls, suggesting greater diffi-
culties in both mentalizing processes and emotion regulation. A high RFQ Uncertainty
score reflects reduced confidence in understanding mental states underlying one’s own
and others’ behavior [10]. However, because the RFQ is a self-report measure, it cannot
distinguish between impaired recognition of mental states and reduced reliance on mental
state information, as described in some personality disorders [10]. Higher DERS scores
indicate greater emotion regulation difficulties. Overall, these findings are consistent with
previous literature reporting emotion dysregulation and a tendency toward hypo-men-
talization in ADHD. In addition, participants with ADHD showed lower RFQ Certainty
scores, suggesting reduced engagement in mental state thinking when interpreting be-
havior.

Within the ADHD group, symptom severity was positively associated with both re-
flective functioning uncertainty and emotion dysregulation. This pattern is consistent
with a link between ADHD symptom burden, reduced mentalizing, and greater emotion
regulation difficulties. One possible interpretation is that executive dysfunction, com-
monly observed in ADHD, may contribute to reduced capacity to process and integrate
mental state information [23].

Difficulties in mentalization may be particularly relevant in ADHD because atten-
tional deficits, impulsivity, and executive dysfunction can interfere with the ability to
monitor and interpret one’s own and others” mental states. Reduced reflective functioning
may in turn hinder the recognition and modulation of emotional experiences, increasing
vulnerability to emotional reactivity and difficulties in emotion regulation. This concep-
tual framework provides a plausible explanation for the observed associations among
ADHD symptom severity, reflective functioning uncertainty, and emotion dysregulation.

Although our study did not investigate biological mechanisms directly, it may be
useful to consider broader neurocognitive frameworks that could underlie both executive
dysfunction and mentalizing impairments. A broader neurobiological perspective may
help contextualize these findings. Although ADHD is primarily considered a neurodevel-
opmental disorder, executive dysfunction and cognitive regulation deficits are influenced
by molecular mechanisms involved in neuronal development, synaptic plasticity, and
neural network functioning.

Among these mechanisms, alternative splicing, a post-transcriptional process essen-
tial for generating neuronal protein diversity and maintaining synaptic function, has
emerged as a key regulator of cognitive performance and neuronal integrity.
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Dysregulation of alternative splicing has been increasingly implicated in several neuro-
degenerative disorders, including Alzheimer’s disease, Parkinson’s disease, amyotrophic
lateral sclerosis, and frontotemporal dementia, where it contributes to cognitive decline
and executive dysfunction through alterations in genes involved in synaptic transmission,
neuronal maintenance, and network stability [24].

Although the present study did not investigate molecular mechanisms and ADHD
differs substantially from neurodegenerative conditions in terms of etiology and develop-
mental course, this comparative perspective highlights how disruptions in fundamental
biological pathways may contribute to vulnerabilities in higher-order cognitive processes
across different brain disorders. Such a framework may be useful for future research ex-
ploring shared neurobiological mechanisms underlying executive and mentalizing defi-
cits in ADHD and other neuropsychiatric conditions.

Advancing this perspective, future research may benefit from adopting systemic and
multimodal neurobiological approaches that integrate molecular, neural, and behavioral
levels of analysis. Emerging evidence suggests that combining brain imaging with molec-
ular markers, such as proteomic profiles, can help identify brain-body pathways linking
emotional and cognitive functioning to broader physiological and metabolic processes.
For example, the integration of neuroimaging and plasma proteomic data has recently
revealed neurobiological signatures connecting depression and metabolic dysfunction, in-
volving alterations in frontal and limbic brain networks as well as systemic metabolic
pathways [25]. Although this work focused on depression, its methodological approach
may provide a useful framework for ADHD research. Multimodal strategies combining
neuroimaging with molecular markers, including proteomic and metabolomic measures,
could help clarify the biological mechanisms underlying executive dysfunction, mental-
izing difficulties, and emotional dysregulation in ADHD. More broadly, these approaches
recognize that psychiatric symptoms are unlikely to result from isolated neural abnormal-
ities alone, but rather from complex interactions between brain networks, peripheral bio-
logical systems, and broader regulatory processes. While such methodologies remain
largely unexplored in ADHD, they may contribute to a more comprehensive understand-
ing of neuropsychiatric vulnerability and help identify shared brain-body mechanisms
across different psychiatric conditions.

Concerning reflective functioning, in the present sample RFQ Uncertainty scores
were positively associated with emotion dysregulation in both groups, although the asso-
ciation appeared stronger in the ADHD group, suggesting a close relationship between
mentalizing difficulties and emotion regulation independent of diagnostic status. Con-
versely, RFQ Certainty was negatively associated with DERS scores in both groups, indi-
cating that greater reflective functioning was related to lower emotion dysregulation. In-
terestingly, RFQ Certainty was not associated with overall ADHD severity but showed a
negative association with inattention symptoms, a finding that warrants further investi-
gation.

Mediation analysis indicated that reflective functioning uncertainty was significantly
associated with the relationship between ADHD symptom severity and emotion dysreg-
ulation. The indirect effect was significant, whereas the direct effect was not statistically
significant, a pattern consistent with a possible indirect pathway. These findings suggest
that mentalizing difficulties may be associated with emotion dysregulation in adults with
ADHD. Specifically, greater uncertainty in understanding one’s own and others” mental
states was associated with higher levels of emotion dysregulation and may represent one
possible pathway through which ADHD symptom severity relates to emotional difficul-
ties. One possible interpretation is that reduced capacity to interpret and integrate internal
emotional experiences may be associated with less effective emotion regulation strategies
in adults with ADHD.
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However, because this study used a cross-sectional design, the direction of the ob-
served relationships cannot be established, and these findings should not be interpreted
as evidence of a causal mechanism. Alternative models remain plausible: emotion dysreg-
ulation could mediate the association between ADHD symptoms and reduced reflective
functioning, rather than the reverse, or a common factor such as executive dysfunction
could influence both simultaneously. To address this issue, we additionally explored an
alternative mediation model in which emotion dysregulation was specified as the media-
tor (Supplementary Table S3). Although a significant indirect effect emerged, the direct
association between ADHD symptom severity and reflective functioning uncertainty re-
mained statistically significant, suggesting the coexistence of direct and indirect associa-
tions rather than a fully indirect pattern.

We specified the primary model based on previous theoretical and longitudinal evi-
dence suggesting that mentalizing capacity may influence emotion regulation processes
over time, supporting reflective functioning as a theoretically plausible antecedent. This
interpretation is further consistent with findings showing that ineffective mentalizing is
associated with emotion dysregulation across both clinical and non-clinical samples [26].
However, longitudinal studies in ADHD populations are needed to test these competing
models directly.

From a clinical perspective, these findings may help clarify the overlap between
ADHD and other conditions characterized by emotion dysregulation, such as borderline
personality disorder. Assessing reflective functioning may provide additional infor-
mation beyond core ADHD symptoms by identifying difficulties in understanding and
interpreting mental states that contribute to interpersonal problems, emotional instability,
and impaired self-regulation. From a practical standpoint, routine clinical assessment of
adults with ADHD could benefit from including brief measures of reflective functioning,
such as the Reflective Functioning Questionnaire (RFQ), alongside standard ADHD and
emotion dysregulation measures.

Identifying individuals with elevated RFQ Uncertainty scores may help clinicians
recognize patients who are at greater risk of emotion dysregulation and interpersonal dif-
ficulties and who may require a more comprehensive therapeutic approach. In terms of
intervention planning, mentalization-based approaches, originally developed for border-
line personality disorder [27] may represent a promising adjunctive strategy for adults
with ADHD presenting with significant mentalizing difficulties. Such interventions could
be integrated with established treatments, including psychoeducation, executive function
training, and pharmacotherapy, with the aim of improving emotional awareness, inter-
personal functioning, and emotion regulation [28].

Although longitudinal and experimental studies are needed to confirm their clinical
utility in ADHD, future treatment research could examine whether improvements in re-
flective functioning are associated with corresponding reductions in emotion dysregula-
tion, thereby providing more direct evidence for the role of reflective functioning as a
clinically relevant treatment target.

4.1. Limitations

This study has several limitations. First, the relatively modest sample size may have
limited statistical power, reduced the ability to detect smaller effects or demographic in-
teractions, and constrained the generalizability of the findings. Although no statistically
significant differences in age and sex distribution emerged between groups and effect
sizes for these variables were small, subtle contributions of demographic factors to the
observed associations cannot be excluded. Therefore, replication in larger and more di-
verse samples is warranted to further evaluate the role of age and sex in these relation-
ships.
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Second, all major constructs, ADHD symptom severity, emotion dysregulation, and
reflective functioning were assessed exclusively through self-report questionnaires rather
than clinician-administered or performance-based measures. Although the RFQ and
DERS represent widely used and validated measures, reliance on self-report question-
naires may introduce common bias and increase the influence of subjective reporting
tendencies. This issue may be particularly relevant in ADHD populations, where execu-
tive dysfunction, reduced self-monitoring abilities, and difficulties in metacognitive ap-
praisal could affect the accuracy of self-perceived emotional and mentalizing capacities.

This consideration is especially pertinent for the interpretation of the RFQ Uncer-
tainty subscale, which reflects perceived difficulties in understanding one’s own and oth-
ers’ mental states rather than directly measuring reflective functioning performance.
Therefore, higher RFQ Uncertainty scores may partly capture subjective uncertainty or
reduced insight rather than objective deficits in mentalization. Future studies should in-
tegrate self-report measures with performance-based and clinician-rated assessments of
reflective functioning to validate these findings. Potential approaches include ecologically
oriented mentalization paradigms such as the Movie for the Assessment of Social Cogni-
tion (MASC) [29], interview-based assessments of reflective functioning such as the Re-
flective Functioning Scale derived from the Adult Attachment Interview [30], and com-
plementary experimental measures of social cognitive inference such as the Reading the
Mind in the Eyes Test (RMET) [31].

Although mediation was initially explored using the Sobel test, the findings were
subsequently confirmed using bootstrap estimation to improve robustness. Nevertheless,
the cross-sectional nature of the study does not permit causal inference, and the observed
mediation pattern should be interpreted as consistent with a possible indirect pathway
rather than a definitive mechanistic process.

In addition, psychiatric comorbidities were collected as a dichotomous variable at the
time of study design. Similarly, psychotropic treatment was modeled as a dichotomous
variable for statistical analyses, although descriptive information regarding medication
classes was additionally reported. Consequently, the present study could not examine the
potential differential contribution of specific psychiatric diagnoses, medication classes,
polypharmacy, dosage, or treatment duration to the observed associations.

Finally, the study focused primarily on the RFQ Uncertainty dimension to index
hypo-mentalization, and future research should examine both RFQ dimensions and
broader measures of mentalizing to better characterize reflective functioning in ADHD.

4.2. Future Directions

Future research should address the limitations of cross-sectional designs by adopting
longitudinal and multimethod approaches capable of tracking changes in ADHD
symptoms, emotion dysregulation, and reflective functioning over time. Such designs
would allow for a more rigorous examination of temporal relationships, developmental
trajectories, and the potential directionality of associations among these constructs.
Ecological momentary assessment (EMA) may be particularly valuable in this regard, as
it enables the real-time assessment of emotional states, mentalizing processes, and
symptom fluctuations in naturalistic settings, thereby capturing dynamic within-person
processes that retrospective self-report measures may fail to detect [32]. For example,
EMA studies could investigate whether momentary increases in ADHD symptoms are
associated with concurrent reductions in reflective functioning and whether such changes
subsequently contribute to episodes of emotion dysregulation. These approaches may
help clarify the temporal mechanisms linking executive dysfunction, mentalizing
difficulties, and emotion dysregulation, providing a stronger empirical basis for the
development of mechanism-informed interventions.
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In addition, future EMA protocols could incorporate the systematic assessment of
acute environmental stressors —such as interpersonal conflicts, academic or occupational
demands, work-related pressures, and other unexpected daily challenges—alongside
fluctuations in ADHD symptoms and reflective functioning. Because these stressors
frequently act as proximal triggers of emotional dysregulation in adults with ADHD,
examining their occurrence in real time may help elucidate how contextual factors interact
with symptom severity and mentalizing capacity, thereby shaping the emergence and
intensity of emotional dysregulation in everyday life.

These approaches could be further strengthened through integration with digital
phenotyping methods and wearable technologies (e.g., smartphones and smartwatches),
which allow the continuous collection of ecological behavioral and physiological data.
Parameters such as activity levels, sleep patterns, heart rate variability, geolocation-
derived routines, and real-time behavioral engagement may provide complementary
information on contextual factors associated with fluctuations in ADHD symptoms and
emotion regulation processes. Combined with EMA, these tools may contribute to a more
ecologically valid and temporally sensitive characterization of dynamic interactions
among executive functioning, emotional experiences, and mentalizing-related processes.

Integrating EMA with clinician-administered assessments, neurobiological
measures, informant reports, or performance-based measures of mentalizing could help
overcome some of the limitations inherent in exclusive reliance on self-report
questionnaires, including reporting bias and shared method variance. Such multimethod
approaches would provide a more comprehensive and ecologically valid understanding
of the relationships among ADHD symptoms, emotion dysregulation, and reflective
functioning in adults with ADHD.

5. Conclusions

In conclusion, the present findings highlight the relevance of assessing emotion
dysregulation and reflective functioning in adults with ADHD. Incorporating these do-
mains into the clinical evaluation may help refine the clinical characterization of emotional
and interpersonal difficulties in adult ADHD. The observed associations between symp-
tom severity, reflective functioning uncertainty, and emotion dysregulation suggest that
mentalizing difficulties may be associated with the emotion profile of adults with ADHD,
although causal relationships cannot be inferred.

Interventions targeting reflective functioning, such as mentalization-based ap-
proaches, may represent a promising area for future investigation; however, their clinical
utility in ADHD requires confirmation in longitudinal and treatment studies. Further re-
search with larger samples and multimethod assessment approaches, including ecologi-
cally valid and repeated measures of emotional and mentalizing processes, is needed to
better understand the relationships among ADHD symptoms, emotion dysregulation,
and reflective functioning.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/brainscil6070679/s1, Table S1: Clinical characteristics of the
ADHD sample; Table S2: Mediation model adjusted for demographic and clinical covariates; Table
S3: Alternative mediation model with emotion dysregulation as mediator.

Author Contributions: Conceptualization, A.G.; methodology, A.G., G.A., and A.R;; software, G.A.
and A.R.; formal analysis, G.A. and A.R.; investigation, A.G., G.A., C.F., GM.,, and L.M.; writing—
original draft preparation A.G., G.A., C.F., and G.M.; writing—review and editing, G.A., AR, G.M,,
and M.S.S; supervision, E.B. and M.S.S. All authors have read and agreed to the published version

of the manuscript.

https://doi.org/10.3390/brainscil6070679



Brain Sci. 2026, 16, 679 16 of 18

Funding: This research did not receive any specific grant from funding agencies in the public, com-

mercial, or not-for-profit sectors.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Ethics Committee of University of Catania (code: 2021/No. 3,
date: 27 April 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the

study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made

available by the authors on request.

Acknowledgments: The authors used Al-based tools (e.g., ChatGPT, OpenAl, GPT-5.5 version) to
assist with the translation and language editing of this manuscript. All scientific content, study de-

sign, data analysis, and conclusions were entirely developed by the authors.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Barkley, R.A. Attention-Deficit Hyperactivity Disorder: A Handbook for Diagnosis and Treatment, 4th ed.; The Guilford Press: New
York, NY, USA, 2015.

2. Cortese, S.; Bellgrove, M.A,; Brikell, I.; Franke, B.; Goodman, D.W.; Hartman, C.A.; Larsson, H.; Levin, F.R.; Ostinelli, E.G;
Parlatini, V.; et al. Attention-deficit/hyperactivity disorder (ADHD) in adults: Evidence base, uncertainties and controversies.
World Psychiatry 2025, 24, 347-371. https://doi.org/10.1002/wps.21374.

3. Kooij, S.J.; Bejerot, S.; Blackwell, A.; Caci, H.; Casas-Brugué, M.; Carpentier, P.J.; Edvinsson, D.; Fayyad, J.; Foeken, K,; Fitzgerald,
M.; et al. European consensus statement on diagnosis and treatment of adult ADHD: The European Network Adult ADHD.
BMC Psychiatry 2010, 10, 67. https://doi.org/10.1186/1471-244X-10-67.

4.  Salvi, V; Ribuoli, E.; Servasi, M.; Orsolini, L.; Volpe, U. ADHD and Bipolar Disorder in Adulthood: Clinical and Treatment
Implications. Medicina 2021, 57, 466. https://doi.org/10.3390/medicina57050466.

5. Reimherr, F.W.; Marchant, B.K,; Strong, R.E.; Hedges, D.W.; Adler, L.; Spencer, T.]J.; West, S.A.; Soni, P. Emotional Dysregulation
in Adult ADHD and Response to Atomoxetine. Biol. Psychiatry 2005, 58, 125-131. https://doi.org/10.1016/j.biopsych.2005.04.040.

6. Thompson, R.A. Emotional regulation and emotional development. Educ. Psychol. Rev. 1991, 3, 269-307.

7. Bodalski, E.A.; Flory, K.; Meinzer, M.C. A Scoping Review of Factors Associated with Emotional Dysregulation in Adults with
ADHD. |. Atten. Disord. 2023, 27, 1540-1558. https://doi.org/10.1177/10870547231187148.

8.  Fonagy, P.; Luyten, P.; Moulton-Perkins, A.; Lee, Y.-W.; Warren, F.; Howard, S.; Ghinai, R.; Fearon, P.; Lowyck, B. Development
and Validation of a Self-Report Measure of Mentalizing: The Reflective Functioning Questionnaire. PLoS ONE 2016, 11,
e0158678. https://doi.org/10.1371/journal.pone.0158678.

9. Camoirano, A. Mentalizing Makes Parenting Work: A Review about Parental Reflective Functioning and Clinical Interventions
to Improve It. Front. Psychol. 2017, 8, 14. https://doi.org/10.3389/fpsyg.2017.00014.

10. Perroud, N.; Badoud, D.; Weibel, S.; Nicastro, R.; Hasler, R.; Kiing, A.-L.; Luyten, P.; Fonagy, P.; Dayer, A.; Aubry, ].-M.; et al.
Mentalization in adults with attention deficit hyperactivity disorder: Comparison with controls and patients with borderline
personality disorder. Psychiatry Res. 2017, 256, 334-341. https://doi.org/10.1016/j.psychres.2017.06.087.

11.  Akga, O.F.; Wall, K; Sharp, C. Divergent mentalization types in adolescent borderline personality disorder and attention defi-
cit/hyperactivity disorder. Nord. ]. Psychiatry 2021, 75, 479-486. https://doi.org/10.1080/08039488.2021.1887349.

12.  Soler-Gutiérrez, A.-M.; Pérez-Gonzalez, ].-C.; Mayas, J. Evidence of emotion dysregulation as a core symptom of adult ADHD:
A systematic review. PLoS ONE 2023, 18, e0280131. https://doi.org/10.1371/journal.pone.0280131.

13.  Morellini, L.; Ceroni, M.; Rossi, S.; Zerboni, G.; Rege-Colet, L.; Biglia, E.; Morese, R.; Sacco, L. Corrigendum: Social cognition in

adult ADHD: A systematic review. Front. Psychol. 2024, 15, 1509848. https://doi.org/10.3389/fpsyg.2024.1509848.

https://doi.org/10.3390/brainscil6070679



Brain Sci. 2026, 16, 679 17 of 18

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kooij, ].].S.; Bijlenga, D.; Salerno, L.; Jaeschke, R.; Bitter, I.; Balazs, J.; Thome, J.; Dom, G.; Kasper, S.; Filipe, C.N.; et al. Updated
European Consensus Statement on diagnosis and treatment of adult ADHD. Eur. Psychiatry 2019, 56, 14-34.
https://doi.org/10.1016/j.eurpsy.2018.11.001.

Kessler, R.C.; Adler, L.; Ames, M.; Demler, O.; Faraone, S.; Hiripi, E.; Howes, M.].; Jin, R.; Secnik, K.; Spencer, T.; et al. The
World Health Organization adult ADHD self-report scale (ASRS): A short screening scale for use in the general population.
Psychol. Med. 2005, 35, 245-256. https://doi.org/10.1017/S0033291704002892.

Morandotti, N.; Brondino, N.; Merelli, A.; Boldrini, A.; De Vidovich, G.Z.; Ricciardo, S.; Abbiati, V.; Ambrosi, P.; Caverzasi, E.;
Fonagy, P.; et al. The Italian version of the Reflective Functioning Questionnaire: Validity data for adults and its association
with severity of borderline personality disorder. PLoS ONE 2018, 13, e0206433. https://doi.org/10.1371/journal.pone.0206433.
Badoud, D.; Luyten, P.; Fonseca-Pedrero, E.; Eliez, S.; Fonagy, P.; Debbané, M. The French Version of the Reflective Functioning
Questionnaire: Validity Data for Adolescents and Adults and Its Association with Non-Suicidal Self-Injury. PLoS ONE 2015, 10,
€0145892. https://doi.org/10.1371/journal.pone.0145892.

Giromini, L.; Velotti, P.; de Campora, G.; Bonalume, L.; Zavattini, G.C. Cultural Adaptation of the Difficulties in Emotion Reg-
ulation Scale: Reliability and Validity of an Italian Version. J. Clin. Psychol. 2012, 68, 989-1007. https://doi.org/10.1002/jclp.21876.
Baron-Cohen, S.; Wheelwright, S.; Skinner, R.; Martin, J.; Clubley, E. The Autism-Spectrum Quotient (AQ): Evidence from As-
perger Syndrome/High-Functioning Autism, Males and Females. J. Autism Dev. Disord. 2001, 31, 5-17.

Sobel, M.E. Asymptotic Confidence Intervals for Indirect Effects in Structural Equation Models. Sociol. Methodol. 1982, 13, 290.
https://doi.org/10.2307/270723.

Schoemann, A.M.; Boulton, A].; Short, S.D. Determining power and sample size for simple and complex mediation models.
Soc. Psychol. Personal. Sci. 2017, 8, 379-386. https://doi.org/10.1177/1948550617715068.

Maxwell, S.E.; Cole, D.A.; Mitchell, M.A. Bias in Cross-Sectional Analyses of Longitudinal Mediation: Partial and Complete
Mediation Under an Autoregressive Model. Multivar. Behav. Res. 2011, 46, 816-841.
https://doi.org/10.1080/00273171.2011.606716.

Mary, A.; Slama, H.; Mousty, P.; Massat, I.; Capiau, T.; Drabs, V.; Peigneux, P. Executive and attentional contributions to Theory
of Mind deficit in attention deficit/hyperactivity disorder (ADHD). Child Neuropsychol. 2016, 22, 345-365.
https://doi.org/10.1080/09297049.2015.1012491.

Ran, X.; Wang, M.; Huang, J.; Kuang, N.; Tian, P.; Wu, ].; Feng, F.; Luo, Y.; Huang, N. Mechanistic research and therapeutic
prospects of alternative splicing in neurodegenerative diseases. Ageing Res. Rev. 2026, 118, 103133.
https://doi.org/10.1016/j.arr.2026.103133.

Lian, Z.; Liu, Z.; Fan, H.; Wang, ].; Zhang, K; Liu, Y.; Kuang, N.; Yu, G.; Cheng, W.; Becker, B.; et al. Multimodal fusion of brain
imaging and proteomics reveals a brain-body pathway linking depression and metabolic dysfunction. Psychol. Med. 2026, 56,
el44. https://doi.org/10.1017/S003329172610436X.

Schwarzer, N.-H.; Heim, N.; Gingelmaier, S.; Fonagy, P.; Nolte, T. Mentalizing as a Predictor of Well-Being and Emotion Reg-
ulation: Longitudinal Evidence from a Community Sample of Young Adults. Psychol. Rep. 2026, 129, 2291-2312.
https://doi.org/10.1177/00332941241261902.

Bateman, A.; Fonagy, P. Mentalization based treatment for borderline personality disorder. World Psychiatry 2010, 9, 11-15.
https://doi.org/10.1002/.2051-5545.2010.tb00255.x.

Kumpasoglu, G.B.; Saunders, R.; Campbell, C.; Nolte, T.; Montague, R.; Pilling, S.; Leibowitz, J.; Fonagy, P. Mentalizing, epis-
temic trust and interpersonal problems in emotion regulation: A sequential path analysis across common mental health disor-
ders and community control samples. J. Affect. Disord. 2025, 372, 502-511. https://doi.org/10.1016/j.jad.2024.12.050.

Dziobek, I.; Fleck, S.; Kalbe, E.; Rogers, K.; Hassenstab, J.; Brand, M.; Kessler, ]J.; Woike, ].K.; Wolf, O.T.; Convit, A. Introducing
MASC: A Movie for the Assessment of Social Cognition. |. Autism Dev. Disord. 2006, 36, 623-636. https://doi.org/10.1007/s10803-
006-0107-0.

Steele, H.; Steele, M.; Murphy, A. Use of the Adult Attachment Interview to measure process and change in psychotherapy.
Psychother. Res. 2009, 19, 633-643. https://doi.org/10.1080/10503300802609698.

https://doi.org/10.3390/brainscil6070679



Brain Sci. 2026, 16, 679 18 of 18

31. Baron-Cohen, S.; Wheelwright, S.; Hill, J.; Raste, Y.; Plumb, I. The ‘Reading the Mind in the Eyes’ Test Revised Version: A Study
with Normal Adults, and Adults with Asperger Syndrome or High-functioning Autism. J. Child Psychol. Psychiatry 2001, 42,
241-251. https://doi.org/10.1111/1469-7610.00715.

32. Singh, R,; Panchal, J.; Ali, S.; Krone, B.; Wert, L.].; Owens, M.; Stein, M.; Shah, M.V. Ecological Momentary Assessment of emo-
tional dysregulation and outbursts among youth with ADHD: A feasibility study of a biomarker-driven predictive algorithm
in the special education pre-K and early childhood classroom settings. Front. Child Adolesc. Psychiatry 2025, 4, 1549220.
https://doi.org/10.3389/frcha.2025.1549220.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/brainscil6070679



