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Abstract

Background Increased levels of emotion dysregulation and impulsive behavior are overlapping symptoms in adult
Attention-Deficit/Hyperactivity Disorder (@ADHD) and Borderline Personality Disorder (BPD), both symptom domains
reflecting on inhibitory control, although from different angles. Our aims were to describe their differences in the
above conditions, investigate their associations with childhood traumatization, and to explore the potential mediation
of emotion dysregulation and impulsivity between childhood traumas and personality functioning.

Methods Young adults between 18 and 36 years diagnosed with aADHD (n=100) and BPD (n=63) were investigated
with structured clinical interviews, while age-matched healthy controls (n=100) were screened for psychiatric
disorders. Patients with aADHD-BPD comorbidity were excluded from further analyses. The Difficulties in Emotion
Regulation Scale, the Barratt Impulsiveness Scale, the Level of Personality Functioning Scale, and the Childhood
Trauma Questionnaire-Short Form were administered to investigate trait measures and childhood traumatization,
respectively. Behavioral impulsivity and delay aversion were assessed using selected tests of the Cambridge
Neuropsychological Test Automated Battery, and a computerized decision-making paradigm based on the Rogers
decision-making task, respectively.

Results Significantly higher levels of emotion dysregulation and impulsivity were present both in the aADHD

and BPD groups, however with different profiles. Waiting and stopping impulsivity was selectively higher among
aADHD patients compared to healthy controls. The BPD group reported higher levels of emotion dysregulation in all
domains, and demonstrated increased delay aversion among uncertain conditions in decision-making. Higher levels
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of childhood trauma were associated with emotion dysregulation, trait impulsivity, and delay aversion across groups.
Emotion regulatory capacity played a significant mediating role between childhood traumatization and the level of

personality functioning.

Conclusions Inhibitory control profiles of the aADHD and BPD groups were divergent. Childhood traumatization
was associated with lower levels of personality functioning in adulthood, independently of diagnosis, an effect
mediated more by emotion dysregulation, rather than impulsivity. These findings have various clinical implications
for the treatment of aADHD and BPD, including psychoeducation, pharmacological interventions, and psychotherapy

targeting specific symptom domains.

Keywords Adult attention-deficit hyperactivity disorder (RADHD), Borderline personality disorder (BPD), Impulsivity,
Emotion dysregulation, Inhibitory control, Childhood traumatization, Level of personality functioning

Background

Elevated levels of emotion dysregulation (ED) and impul-
sivity are important symptoms and diagnostic criteria
of Borderline Personality Disorder (BPD). Impulsive
behavior constitutes a core feature in Attention Deficit
Hyperactivity Disorder (ADHD) as well, while ED is only
recognized as an associated symptom in the Diagnostic
and Statistical Manual of Mental Disorders Fifth Edition
Text Revision (DSM-5-TR) [1]. Both disorders are preva-
lent psychiatric conditions resulting in high levels of per-
sonal suffering and health-care burden [2].

Impulse control difficulties are also characteristic of
disorders that are classified under the heading of Dis-
ruptive, Impulse-Control and Conduct Disorders in the
DSM-5-TR, such as intermittent explosive disorder, klep-
tomania, and pyromania. They are important in several
other disorders as well, e.g. bulimia, substance use dis-
orders, behavioral addictions, non-suicidal self-harm,
paraphilias and tic disorders [1]. Moreover, impulse dys-
control constitutes a significant risk factor for suicidal
behavior [3]. The most widely used definition of impul-
sivity decribes the symptom as a predisposition to rapid
and unplanned reactions triggered by internal or exter-
nal stimuli, regardless of their negative consequences for
the individual or others. Computational modeling and
empirical evidence demonstrated that impulsivity was
closely linked to value-free random exploration, the ten-
dency to forego highly valued and known outcomes for
unknown choice options [4]. ED is considered as difficul-
ties with or the inability to modulate any aspects of the
emotion regulation process, including emotion escalation
and de-escalation, to an extent that interferes with devel-
opment or functioning [5].

Previous studies indicate that there is no global impul-
siveness factor, rather, impulsivity is a multidimen-
sional construct, best captured by at least three different
domains [6]. The impulsivity profile consists of (1) impul-
sive personality traits reflecting self-reported attribu-
tions of self-regulatory capacity, (2) impulsive actions,
i.e. the inability of withholding premature actions (wait-
ing impulsivity) or stopping ongoing actions (stopping

impulsivity), and (3) impulsive choice patterns, the influ-
ence of delay aversion in decision making. Impulsive
choice refers to a tendency to prefer smaller, immediate
rewards over larger, delayed rewards [7].

Several lines of evidence demonstrate altered self-reg-
ulatory profiles in aADHD and BPD. For example, BPD
patients scored significantly higher on the Barratt Impul-
siveness Scale than healthy control individuals, while the
aADHD group scored significantly higher than the BPD
and control groups [8]. In terms of behavioral measures
of impulsivity, one small-scale study indicated increased
impulsive choice in the BPD group, while increased
impulsive action and cognitive deficits were observed in
the aADHD group [9]. Behavioral impulsivity was clearly
the most severe among patients with aADHD, and less
severe among BPD patients without comorbid ADHD
[10]. Delay aversion was affected both in ADHD and
BPD. Current evidence suggests that “cold’, i.e., emotion-
ally neutral impulse control is less affected in BPD than
“hot” impulse control, i.e., situations involving affective
and/or motivational aspects. Individuals with BPD diag-
nosis may be more prone to make decisions providing
immediate gratification, but negative consequences in
the long term.

Despite the clinical evidence of transdiagnostic simi-
larities, to date, only a few studies have directly compared
ED in ADHD and BPD. Witt et al. compared the two
patient groups with a healthy control group, and found
significantly higher levels of ED in BPD patients in com-
parison with aADHD patients [11]. Similarly, Philipsen et
al. compared aADHD, BPD, and healthy control groups
using the Borderline Symptom List, and showed that
patients with aADHD had higher scores than controls on
all 7 subscales, including Emotion Regulation, but pre-
sented lower scores than BPD participants [12]. Cavelti
et al. used the Emotion Regulation Skills Questionnaire
in the three subgroups, and reported comparable ED dif-
ficulties in the aADHD and BPD groups [13]. In the most
recent study, aADHD patients had higher ED than peo-
ple from the general population, but they demonstrated
better control over their emotions with higher use of



KenézlGi et al. Annals of General Psychiatry (2025) 24:3

adaptive cognitive strategies and less use of non-adaptive
strategies than BPD patients [14]. Research on impul-
sivity in aADHD and BPD is ongoing, and it remains
unclear whether ED and impulsivity manifests itself dif-
ferently in these conditions. Further studies and analyses
are warranted to provide a clearer understanding of these
relationships [15].

Several studies reflected on the role of childhood trau-
matization in the background of ED and impulsivity in
adulthood. Krause-Utz et al. investigated associations of
childhood trauma severity with emotion regulation dif-
ficulties and impulsivity in women with BPD or aADHD
with comorbid substance use disorder. Childhood trau-
mas, particularly emotional maltreatment was positively
associated with ED across all groups [16]. According to
the results of Lepouriel et al, trait impulsivity was sig-
nificantly associated with childhood traumatization in
the healthy control group, but not in the aADHD and
BPD groups [7]. ED and impulsivity symptoms in chil-
dren, such as motor restlessness, emotional instability,
and concentration problems can also be directly linked to
traumatization. According to this concept, the daydream-
ing behaviour often seen in children with ADHD may
actually be attributable to dissociation or subconscious
avoidance of trauma triggers [17].

From a clinical point of view, the severity of personality
dysfunction is seen as an important measure, informa-
tive about long-term prognosis regardless of the primary
diagnoses, to this end the DSM-5 Level of Personality
Functioning Scale-Self Report (LPFS-SR) gives a compa-
rable framework to assess personality functioning [18].
Along this line we hypothesized that ED and impulsivity
can be potential mediators between childhood traumas
and personality functioning.

To recapitulate, this study had three objectives: First,
to compare factors of ED and impulsivity between the
aADHD, BPD and healthy control groups, and to explore
divergent inhibitory profiles. Second, to explore the asso-
ciation of childhood trauma and self-regulatory impair-
ments at trait and behavioral levels. Third, to test the
potential role of ED and impulsivity between childhood
traumas and personality functioning. The rationale of
our approach was to investigate ED and impulsivity both
within and across diagnostic groups, and identify back-
ground factors and mediation effects.

Methods

Participants

Hundred patients receiving treatment for aADHD and 63
patients diagnosed with BPD (age range for both groups:
18-36 years) were enrolled in the study, and 100 healthy
controls (HC) were matched according to age. Exclusion
criteria included psychotic symptoms, intellectual devel-
opmental disorder, and visual or reading impairment.
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The socio-economic status (SES) was assessed by the Bar-
ratt Simplified Measure of Social Status [19]. The demo-
graphic and clinical characteristics of the three groups
are presented in Table 1.

All patients were recruited at the Department of Psy-
chiatry and Psychotherapy of Semmelweis University
in Budapest, Hungary. A board-certified psychiatrist
or clinical psychologist interviewed the patients in the
BPD and aADHD groups using the MINI 5.0 [20, 21].
The Structured Clinical Interview for DSM-5 Personal-
ity Disorders (SCID-5-PD) was used to validate the clini-
cal diagnosis and to detect potential comorbidities [22].
aADHD patients with comorbid BPD and BPD pateints
with a history of present or past ADHD symptoms were
not enrolled to avoid the presence of both disorders.

Control individuals without any psychiatric or sub-
stance use disorder history were recruited on social
media platforms, at public events, and from hospital
staff and their acquaintances. They were screened by
the Derogatis Symptom Checklist (SCL-90) [23] and the
Conners’” Adult ADHD Rating Scales (CAARS, 66-item
version) [24]. To meet inclusion criteria for the HC
group, the t-scores of the SCL-90 Global Severity Index,
and the CAARS Inattention, Hyperactivity and Impul-
sivity domains had to be lower than 70. The CAARS and
the Borderline Symptom Checklist’s behavioral items
[25] were used to assess ADHD and borderline symptom
severity in each group, respectively.

Online questionnaires

All questionnaires were administered online. The
Personality Inventory for DSM-5 (PID-5) [1, 26, 27]
assessed traits of disinhibition (distractibility, impulsiv-
ity, irresponsibility). The 36-item Difficulties in Emo-
tion Regulation Scale (DERS) scale yielded information
on dimensions of nonacceptance, goal-directed behav-
ior, impulsive behavior, emotion regulation, emotional
awareness, and emotional clarity [28]. The 11th version
of the Barratt Impulsivity Scale (BIS-11) [29, 30] was
used to investigate attentional, motor, and non-planning
impulsivity. With the LPFS-SR we assessed personal-
ity function components of Identity, Self-Direction,
Empathy, and Intimacy, and the global dimension of
personality dysfunction [18]. The Childhood Trauma
Questionnaire-Short Form (CTQ-SF) was used to assess
traumatization [2, 31].

Neuropsychological tests measuring behavioral
impulsivity and impulsive choice

To assess waiting and stopping impulsivity, selected tests
of the Cambridge Neuropsychological Test Automated
Battery (CANTAB) were used, namely the Reaction Time
(RTI), and the Stop Signal Task (SST) [32]. Although the
RTI is designed for measuring reaction time, it can also



KenézlGi et al. Annals of General Psychiatry (2025) 24:3 Page 4 of 13
Table 1 Demographic and clinical characteristics of the aADHD, BPD, and HC groups

aADHD (N=100) BPD (N=63) HC (N=100) F/x*H p
Age (years, SD) 2631 (4.71) 26.19 (4.51) 26.61 (4.59) 0.187 0.829
Sex (M/F) % a 52.0/48.0 20.6/794 44.0/56.0 16.102 <0.001
Level of education (E/S/H) % b 4.0/51.0/45.0 7.9/61.9/30.2 3.0/49.0/48.0 6.309 0.043
SES (BSMSS, SD)* 50.07 (8.73) 43,63 (11.80) 48.55 (10.69) 17.103 <0.001
Inattention/Memory problems (CAARS-A) 25.55 (6.35) 1747 (5.80) 11.07 (5.94) 138.512 <0.001
Hyperactivity/Restlessness (CAARS-B) 20.862 (6.74) 14.70 (5.96) 11.30 (5.86) 57606 <0.001
Impulsivity/Emotional lability CAARS-C) 18.98 (7.07) 18.57 (6.87) 961 (5.24) 61.921 <0.001
Problems with self-concept (CAARS-D) 11.47 (4.06) 13.55(3.524) 6.24 (3.75) 74316 <0.001
DSM-IV Inattentive Symptoms (CAARS-E) 19.01 (4.64) 12.50 (5.42) 6.59 (3.90) 179.782 <0.001
DSM-IV Ha-Imp Symptoms (CAARS-F) 15.39 (5.39) 10.33 (4.34) 749 (4.64) 64.266 <0.001
DSM-IV ADHD Symp. Total (CAARS-G) 3440 (7.62) 22.83(8.12) 14.07 (7.21) 173.292 <0.001
ADHD index (CAARS-H) 23.20 (5.20) 19.32 (5.78) 10.35 (547) 138.954 <0.001
Borderline Symptom Checklist — Behavior 16.73 (4.23) 22.52 (6.64) 14.65 (2.94) 49385 <0.001
Distractibility (PID-5) 2.29(0.53) 1.71(0.77) 0.88 (0.58) 12418 <0.001
Distractibility
Impulsivity (PID-5) 1.34 (0.68) 1.48(0.78) 0.63 (0.56) 36.012 <0.001
Impulsivity
Irresponsibility (PID-5) 1.36 (0.619) 1.12(0.63) 0.65 (0.47) 37.854 <0.001
Comorbidity
Depression (%) 380 73.0 -
Dysthymia (%) 5.0 222 -
Suicidal risk: no/low/mid/high (%) 88.0/10.0/-/- 15.9/41.3/20.6/22.2 -
(Hypo)mania (%) - 32 -
Anxiety (%) 27.0 76.2 -
OCD (%) 1.0 79 -
PTSD (%) 0.0 254 -
Substance related (%) 120 222 -
Anorexia (%) 0.0 79 -
Bulimia (%) 0.0 1.1 -
Medication data
No medication (%) 43 206 84
Methylphenidate (%) 49 - -
Atomoxetine (%) 1 - -
Bupropion (%) 2 - -
Other antidepressant (%) 4 55.6 -
Antipsychotic (%) - 30.2 -
Mood stabilizer and Anticonvulsant (%) - 30.2 -
Anxiolytic (%) - 31.7 -
Other (%) 11 12.7 16

2 M: Male, F=Female. ® For completed education, E: elementary, S: secondary, H: higher education, € BSMSS: Barratt Simplified Measure of Socioeconomical Status,
which accounts for an individual’s parent’s educational attainment and occupational prestige, OCD: Obsessive-compulsive disorder, PTSD: post-traumatic stress

disorder

be used for measuring waiting impulsivity by analyzing
the number and the probability of premature responses,
when the subject cannot wait until the presentation of
stimuli. The waiting impulsivity related outcome mea-
sures are the RTI Simple/Five choice Error Scores (pre-
mature responses), the total number of trials where the
subject makes a response before the presentation of the
target stimulus. In the SST the main outcome measure is
Stop Signal Task Reaction Time (SSRT), which is an aver-
age time required for successful stopping; longer SSRT

indicates greater difficulty in interrupting actions, reflect-
ing on stopping impulsivity [33].

A computerized version of Rogers decision-making
task was used to assess impulsive choice [34]. This task is
designed to measure decision-making under uncertainty
and delay aversion, as participants must make probabilis-
tic judgments and make bets based on their confidence
in their choice. The more detailed description of the test,
and the process of the outlier detection process, has been
described elsewhere [35].
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Statistical analysis

The SPSS version 28 [36] and JASP 0.19.1 [37] were used
for all statistical analyses. Group differences were com-
pared between BPD, aADHD and control groups using
ANOVA and Bonferroni post hoc tests. Neuropsycho-
logical test results were compared by either ordinal/
logistic regression, or univariate ANOVA. Delay aversion
was analyzed by repeated measures ANOVA. All analy-
ses were controlled for gender and SES. Predictors in the
background of trait impulsivity factors were analyzed by
linear regression, SES and gender were included in the
model as covariates. The mediator model was created in
SPSS, according to Process v4 by Andrew F. Hayes [38].

Results

Differences in demographic and clinical symptom
characteristics

The three groups were balanced according to age, but a
significant difference in gender ratios was observed due
to the higher rate of women in the BPD group. There
were also significant differences in SES and educa-
tion levels, with lower levels of completed education
and SES scores in the BPD group. Inattention/Memory
problems (CAARS-A) and Hyperactivity/ Restless-
ness (CAARS-B) were the most characteristic to the
aADHD group, but the BPD group showed significantly
increased scores in these domains compared to the
HC group (aADHD >BPD>HC). The DSM-IV ADHD
scores (Inattention, CAARS-E; Hyperactivity-impulsiv-
ity, CAARS-F) showed the same pattern, indicating sig-
nificant differences (aADHD >BPD>HC). Impulsivity/
Emotional lability was equally characteristic for both
patient groups (aADHD=BPD>HC). The BPD group
scored the highest on the Problems of Self-concept scale
(BPD>aADHD>HC). We found significant differences
in every domain of the Borderline Symptom Check-
list and PID-5, except for antagonism. All demographic
and clinical results of the three groups are presented in
Table 1.

ED and trait impulsivity measures

Total DERS and BIS-11 scores were significantly differ-
ent in the three groups. The highest DERS total score was
reported in BPD, followed by the aADHD group, and the
lowest in the HC group (F(2,247) = 64.206; p <.001; part.
n*=0.342). BIS-11 total score was significantly higher in
aADHD compared to BPD and HC groups, while the dif-
ference between BPD and HC was also statistically sig-
nificant (F(2,248) =36.744; p<.001; part. n°=0.355). ED
and impulsivity subscales are summarized in Fig. 1. The
two patient groups were significantly different from the
control group in each subscale, and they also differed
from each other. In the ED subscales the BPD group
reached higher scores than the aADHD group, accept
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for the nonacceptance, goals, and awareness subscales,
which showed no significant difference between the two
patient groups. Attentional impulsivity was more charac-
teristic to aADHD, motor and non-planning impulsivity
was similar in the two patient groups. All ED and impul-
sivity-related results of the three groups are presented in
Table 2.

Neuropsychological measures of impulsivity and impulsive
choice differences

Waiting impulsivity was measured by CANTAB Reac-
tion Time paradigm’s premature responses. No signifi-
cant difference was found between the three groups in
the RTI simple error score variable. The five choice error
score differed significantly between the aADHD and HC
groups, while there was no significant difference between
the BPD and HC groups in premature responses. In the
stopping impulsivity measures, which represent the abil-
ity to stop ongoing actions, the aADHD group performed
worse than the HC group. SSRT was significantly longer
in the aADHD group than the HC group (Table 3). There
was no significant difference between the BPD and HC
groups.

The decision making task has several outcome mea-
sures, of which only delay aversion was used for fur-
ther analyses. Delay aversion represents the tendency
of greater preference for smaller-immediate over larger-
delayed rewards. The interaction of group and winning
probability was significant (F(2,211)=4.996; p=.008;
part. n°=0.045), and subjects in the BPD group had the
tendency of impatiently accepting larger bets earlier,
despite the low probability of winning in comparison to
the HC group (F(2,211) =3.101; p=.047; part. n°=0.029),
if the bets were presented in descending order (Fig. 2).
Upon ascending conditions, there was no statistically
significant difference between the three groups in delay
aversion (F(2,211) =0.344; p =.709; part. n°=0.003).

The association of childhood traumatization with ED, trait
and behavioral impulsivity

Using the CTQ total score, a categorical trauma severity
score was derived, grouping subjects into low, medium
and high trauma severity groups, based on the mean
CTQ total scores, and +/- 1 standard deviations as cut-
off scores. As expected by clinical experience, the BPD
group was characterized by the highest proportion of
highly traumatized subjects. The distribution of trauma-
tization levels was comparable between the aADHD and
HC groups (Fig. 3).

As a transdiagnostic dimensional approach to detect
associations between childhood traumas, ED, and impul-
sive symptoms, we applied linear regression modeling.
This offers a powerful method to assess psychopathology,
beyond the structures of current diagnostic categories.
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Fig. 1 Difficulties in Emotion Regulation and trait impulsivity subscales in the aADHD, BPD, HC groups. DERS: Difficulties in Emotion Regulation Scale;

BIS-11: Barratt Impulsiveness Scale 11th version

According to our hypothesis, different factors of inhibi-
tory capacity are associated with childhood traumatiza-
tion to a different extent. Linear regression models were
used for investigating to what extent gender, SES, and
levels of traumatization predict trait impulsivity and ED.
The level of traumatization predicted ED and trait
impulsivity. Gender predicted ED, but had no significant
correlation with total impulsivity scores, while socio-
economic status demonstrated significant correlation
with trait impulsivity, but not with ED. ED measured by
DERS showed significant correlations with the CTQ total
score (F(3,250)=16.981; p<.001; R®,;=0.160) (Fig. 4;
Table 4, and Supplementary Table 1), while total impul-
sivity scores measured by the BIS-11 were also corre-
lated with the CTQ total score (F(3,250) = 6.840; p <.001;
R?,4=0.065) (Table 4 and Supplementary Table 2). Wait-
ing and stopping impulsivity showed no differences as a
function of the level of traumatization. Delay aversion
level among uncertain conditions differed significantly
according to the level of traumatization, namely, those

who were the most traumatized, had the highest delay
aversion scores (F(2,169) = 3.192; p = .044; part. n>=0.036).

ED and impulsivity as mediators between childhood
traumas and personality functioning

To assess the role of ED and impulsivity in the back-
ground of personality functioning, a mediator model was
implemented. Childhood traumatization as predictor
variable, ED and impulsivity as mediator variables, and
personality functioning as outcome variable were pre-
defined. We excluded the Self domain of LPES from the
analysis, because of the overlap in self-regulatory items
with DERS and BIS-11. We created a 5-scale version
from the DERS, while the “impulse” scale of DERS refers
to impulsive behaviour. Each variable was transformed to
z-scores and corrected for sign in downstream analyses.
Standardized coefficients demontrated that traumatiza-
tion had a significant total and direct effect on personal-
ity functioning. Among the indirect pathways, only those
remained significant, which contained ED as a mediator.
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Table 2 Emotion dysregulation and impulsivity traits in the aADHD, BPD and HC groups
Variable Group N M S.D. F (df1, df2) p partial n? Contrasts p
DERS aADHD 94 2.746 1.027 29.266 (2, 247) <0.001 0.192 aADHD > HC <0.001
Nonacceptance BPD 59 3.218 1.096 BPD>HC <0.001
HC 99 2.003 0.800 aADHD=BPD 0.069
DERS aADHD 94 3.655 0.963 31.082 (2, 247) <0.001 0.201 aADHD > HC <0.001
Goals BPD 59 3.736 0.891 BPD>HC <0.001
HC 99 2.687 0.978 aADHD=BPD 1.000
DERS aADHD 94 2612 1.005 42503 (2,247) <0.001 0.256 aADHD > HC <0.001
Impulse BPD 59 3314 1.069 BPD>HC <0.001
HC 99 1.857 0.706 aADHD <BPD <0.001
DERS aADHD 94 2572 0.723 13.017 (2, 247) <0.001 0.095 aADHD > HC 0.003
Awareness BPD 59 2.896 0.823 BPD>HC <0.001
HC 99 2227 0.689 aADHD=BPD 0.125
DERS aADHD 94 2.646 0.845 62.808 (2,247) <0.001 0337 aADHD > HC <0.001
Regulation BPD 59 3.659 0.936 BPD>HC <0.001
HC 99 2.023 0.732 aADHD < BPD <0.001
DERS aADHD 94 2.261 0.764 40.820 (2, 247) <0.001 0.248 aADHD > HC <0.001
Clarity BPD 59 3.048 .01 BPD>HC <0.001
HC 99 1.778 0.639 aADHD < BPD <0.001
BIS aADHD 96 3.029 0.442 114.41 (2,248) <0.001 0.480 aADHD > HC <0.001
Attention BPD 60 2527 0514 BPD > HC <0.001
HC 99 2.034 0435 aADHD >BPD <0.001
BIS aADHD 96 2224 0441 22.071 (2, 248) <0.001 0.151 aADHD > HC <0.001
Motor BPD 60 2,106 0.526 BPD >HC 0.003
HC 99 1.815 0.351 aADHD v BPD 0.092
BIS aADHD 96 2392 0446 31.173 (2, 248) <0.001 0.201 aADHD > HC <0.001
Nonplanning BPD 60 2317 0429 BPD >HC <0.001
HC 99 1.937 0.390 aADHD=BPD 0.164

DERS: Difficulties in Emotion Regulation Scale, BIS: Barratt Impulsiveness Scale 11th version

The model also showed that the detected associations
between trait impulsivity and childhood traumatization
were mediated by ED (Fig. 5).

Discussion

ED, impulsivity, and according to the self-reported results
of our study, even inattention, are overlapping symptoms
of aADHD and BPD, however, disorder-specific charac-
teristics of these constructs have not been clearly defined
yet. In this study we assessed the inhibitory profile of
both patient groups avoiding the bias effect of aADHD-
BPD comorbid cases.

From a clinical point of view, DSM-5 diagnostic criteria
show significant differences in the definition of impulsiv-
ity for these disorders. The DERS and BIS-11, measures
of self-reported inhibitory capacity showed marked dif-
ferences between the aADHD, BPD, and HC groups. The
DERS total score was the highest in the BPD group, and
the lowest in the HC group. The aADHD group dem-
onstrated significant differences compared to both the
BPD and HC groups. In each DERS subscale the BPD
group reached the highest scores nominally, however
the impulse (controlling impulsive behavior when dis-
tressed), regulation (limited access to effective emotion

regulation strategies) and clarity (lack of emotional clar-
ity) scales showed significant difference between the two
patient groups. The impulse subscale of DERS has the
most overlap with the “negative urgency concept’, affec-
tive instability driven impulsivity. In the study of Krause-
Utz et al. not only the BPD, but also the clinical control
group expressed increased negative urgency [16]. Lin-
hartova et al. found that the only significant trait impul-
sivity difference between BPD and aADHD patients was
negative urgency, with higher scores in BPD patients
[7]. The regulation and clarity subscale of DERS refers
to the capability of recognizing emotions and the lack of
adaptive regulation strategies. The elevated DERS scores
found in BPD relative to aADHD are in line with previ-
ous findings of Rifenacht et al., who found that aADHD
patients have a better control over their emotions with
higher use of adaptive cognitive strategies and lesser use
of non-adaptive strategies than BPD patients [14].

The BIS-11 impulsivity total scores were the most char-
acteristic for the aADHD group in our study, the BPD
group demonstrated medium level scores, differing sig-
nificantly from aADHD and HC groups as well, similarly
as reported by Lepouriel et al. [8]. As predicted, the BIS-
11 attentional scores were significantly higher in aADHD
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Table 3 Comparison of impulsivity-related CANTAB variables in the aADHD, BPD, and HC groups

Variable name aADHD BPD Control Contrasts Statistic value p
RTI simple error score — M=043 M=0.30 M=0.28 aADHD v HC b=0.321 0328
premature responses ' SD.=0728 SD.=0638 SD.=0533 BPD v HC b=0.177 0.664
aADHD v BPD b=0.144 0.720
RTI five choice error score = Percentage of error:  Percentage of Percentage of Main effect of group ¥’ (2)=4.836 0.089
premature responses > 14% error: error: R’ =1.9-402%
/dichotomized because of 6.3% 5%
skewness/ aADHD > HC OR=3.012 0.045
BPD v HC OR=1/0.685 0.599
aADHD v BPD OR=2.064 0.255
Stop signal task reaction M=242230 M=228.147 M=219.172 Main effect of group F(2,248)=7.609 <0.001
time (SSRT) 3 S.D.=42.880 S.D.=47222 S.D.=37778
(measured in ms) aADHD > HC <0.001
BPD v HC >0.999
aADHD v BPD 0.081
SST Direction error — go M=2.83 M=1.54 M=131 aADHD > HC 0.019
trials' S.D.=4.568 S.D.=2657 S.D.=2.509 BPD v HC 0.658
Med: 1.00 Med: 1.00 Med. 0.50 aADHD v BPD 0.139
SST Direction error — stop M=43.17 M=42.21 M=41.37 aADHD > HC <0.001
trials' S.D.=4.725 S.D.=4.080 SD.=3.762 BPD v HC 0.076
Med: 43.00 Med: 43.00 Med. 41.00 aADHD v BPD 0.258

(1) Ordinal regression - comparison contains logistic regression slopes and significance values. Descriptive statistics contains Mean and standard deviation and
median. (2) Logistic regression — we used Cox & Snell and Nagelkerke R’ as effect sizes of main the effect of group. Comparison contains odds ratios (OR) and
significance values. Descriptive statistics contains percentages. (3) Univariate ANOVA - comparison contains the main effect of group and Bonferroni Post hoc.
Descriptive statistics contains Mean and standard deviation. All analyzes are controlled for age, gender, and SES

RTI: Reaction Time, SST=Stop Signal Task

90
a0
g
g 70
5
5
It 60
Group
50 = aADHD
BP0
1 === Contral

(B:4) (7:3) (8:2) (9:1)
Probabilities of winning
Fig. 2 Delay aversion in aADHD, BPD, and HC groups as a function of probability of winning. On the X axis, the ratios mean the numbers of the red/blue

boxes, therefore the probability of winning. Delay aversion reflects on the time subjects can wait in order to adjust the bet to the winning probability. The
bets were presented in a descending order, in 5 steps
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aADHD
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BPD
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HC

B Low trauma severity (%) B Medium trauma severity (%) B High trauma severity (%)

Fig. 3 Distribution of traumatization categories in the aADHD, BPD, and HC groups. The grouping subjects into low, medium and high trauma severity
groups was based on the CTQ mean total score, and +/- 1 SD. Low trauma severity: score under CTQ mean total score — 1 SD. Medium trauma severity:
CTQ mean +/- 1 SD. High trauma severity: score above CTQ mean + 1 SD. CTQ: Childhood Trauma Questionnaire Short Form

compared to BPD and HC groups. In summary, the self-
regulatory profile, measured by self-reported question-
naires differs in these groups. As expected, ED was more
prominent in BPD, while impulsivity was more charac-
teristic to aADHD.

Using the Conners’ Adult ADHD rating scale the
aADHD group scored the highest in each domain, except
for the Problems with self concept scale. Nevertheless,
the BPD group also had significantly increased scores in
each ADHD domain when compared to the HC group.
The CAARS measures Impulsivity and Emotional lability
on one subscale (CAARS-C), therefore the disorder spe-
cific differences between theses two features, which we
were able to detect with the DERS and the BIS-11 sepa-
rately were not observable here.

A potential explanation of the ADHD-like character-
istics found in BPD by self-report questionnaires can be
trauma-related. Traumatization can make children feel
agitated, troubled, nervous, or alert and restless. These
behaviors can be mistaken for hyperactivity. Symptoms
that seem like inattention or concentration problems in
children who experience trauma can be symptoms of dis-
sociation or the result of avoidance of trauma reminders
[39]. A similar mechanism is possible in adults living with
BPD.

Waiting impulsivity was measured with the RTT subtest
of CANTAB. The aADHD group showed elevated level
of waiting impulsivity, while the BPD group did not dif-
fer from healthy controls in premature responses of RTI.
In former studies, individuals with BPD have been found

to exhibit heterogeneous results in neuropsychological
tests, because of the high rate of comorbidity, includ-
ing affective disorders, substance use, and ADHD [40].
Recently, several studies have found intact waiting and
stopping impulsivity in BPD under emotionally neutral
circumstances [9, 41, 42]. In our study, stopping impul-
sivity was increased in aADHD, but not in BPD, which
corresponds to previous studies [10, 43]. Delay aver-
sion measured by the Rogers decision making task was
detected only in the BPD group. The difference was sig-
nificant during descending conditions, while the proba-
bility of winning was very low. In other words, despite the
uncertain conditions the BPD patients took earlier, there-
fore larger bets than the HC group. The aADHD group
was similar to the HC group and had a similar delay aver-
sion profile. Our results support previous findings, which
found delay aversion relevant to BPD only under specific
conditions [41-43]. Taken together, our results cor-
roborate the multifaceted and disease-specific nature of
impulsive behavior [44].

Traumatic events in childhood, especially those that
influence emotional maturation, are considered as a
predisposing factor for the later development of ED and
impulsivity (reviewed by Calvo et al.) [45]. The results of
our transdiagnostic linear regression analyses support
these findings, with trauma scores predicting both ED
and impulsivity traits. In the case of ED, gender was also
a significant predictor, while for impulsivity, SES was a
significant predictor.
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Fig. 4 The effect of childhood traumatization on emotion dysregulation. CTQ: Childhood Trauma Questionnaire-Short Form; DERS: Difficulties in Emotion

Regulation Scale

Table 4 Sociodemographic and traumatization predictors of emotion dysregulation and trait impulsivity

DERS B SE B t p tolerance
Constant 66.281 11.636 5.696 <0.001

Gender 7.235 3.383 0.124 2.139 0.033 0.091

SES —0.288 0.160 —-0.106 -1.797 0.074 0.963
CTQ total 0.711 0.121 0.348 5.896 <0.001 0.960
BIS-11 B SE B t p tolerance
Constant 66.604 5519 12.069 <0.001

Gender -0.859 1.617 -0.032 —0.531 0.596 0.092
SES -0.152 0.076 -0.124 -2.002 .046 0.961
CTQ total 0.208 0.058 0.224 3.603 <0.001 0.957

Llnearregressmn models. Outcome variable: Emotion dysregulation (DERS): R'=0.170 RZAdJ—O 160 F(3, 250)=16.981 p <.001. Outcome variable: Trait impulsivity (BIS-
11):R"=0.076 R’5g; = 0.065 F(3, 250) = 6.840 p <.001. DERS: Difficulties in Emotion Regulation Scale, BIS: Barratt Impulsiveness Scale 11th version, SES: Socioeconomic

status,, CTQ: Childhood Trauma Questionnaire — Short Form

We found no associations between waiting and stop-
ping impulsivity and the level of traumatization, which
might be a consequence of the sex-dependent nature of
maltreatment-related reorganization of the brain inhibi-
tory control network resulting in poorer response inhi-
bition among males [46]. In our sample females were
overrepresented to males, which might be the reason,
why stopping impulsivity seems to be intact in different

BPD samples throughout studies [9, 10]. Delay aver-
sion level among uncertain conditions differed signifi-
cantly according to the level of trauma. Those who were
most traumatized, had the highest delay aversion scores,
regardless of their diagnosis. This association gives a
potential insight to coping with a chaotic, traumatizing
milieu, which was characteristic to the BPD group to a
greater extent. Where the future is not predictable, the
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Fig. 5 Emotion dysregulation and impulsivity mediate between childhood traumatization and personality functioning. CTQ: Childhood Trauma Ques-
tionnaire Short Form; BIS: Barratt Impulsivity Scale 11th version; DERS: Difficulties in Emotion Regulation Scale; LPFS - SR social: Level of Personality Func-

tioning Scale - Self Report form social domain

short term gains becomes more important and therefore
it can be considered as a relevant coping strategy.

Several studies have suggested that traumatic child-
hood experiences are associated with personality disor-
ders, depression, anxiety, addictions, suicidal behavior,
obesity [47-52], but according to our best knowledge,
there has not been studies published about the mediat-
ing effect of ED or impulsivity between traumatization an
DSM-5 personality functioning. Our aim was to assess
the role of traumatization across diagnostic categories,
and find potential mediators in a transdiagnostic analysis.
In our sample, childhood traumatization had a significant
total and direct effect on adult personality functioning
(LPFS-SR, social functioning), but among the indirect
pathways only those were significant which contained ED
as a mediator. ED seems to mediate the effects of trau-
matization on impulsivity as well. However, it is crucial
to acknowledge that the correlational design applied does
not allow causal conclusions to be drawn between child-
hood traumatization, ED, impulsivity, and personality
functioning. Therefore, it is essential for future research
to investigate theses phenomena in prospective, well-
designed studies.

Limitations of our study need to be acknowledged.
We cannot report about aADHD - BPD comorbid cases,
because they were not involved in our research study.
The aADHD and BPD patients recruited to the study
already underwent clinical screening previously as their
standard diagnostic procedure, therefore the patients
with a comorbid diagnosis of BPD or ADHD were not
approached, so we cannot report the exact number of
these cases. According to the MINI 5.0 interview, the
prevalence of comorbidies were higher at the BPD group
than in the ADHD group, which has a potential impact

on the impulsivity measures. The sex ratio was different
in the aADHD and BPD group, but we included sex as
cofactor in each analysis.

Another limitation regarding the assessment tools is
that three of the questionnaires haven’t been validated
in Hungarian language. Therefore, the results of SCID-
5-PD, the Conners’ Adult ADHD Rating Scales 66 item
version (CAARS) and the DSM-5 Level of Personality
Functioning Scale — Self Report form (LPFS-SR) should
be interpreted with caution. In addition, results of self-
reported scales are subjective, therefore can be distorted
and there are more suitable self-reported scales for mea-
suring impulsivity, i.e. the UPPS-P Impulsive Behavior
Scale, which measures negative urgency, a factor which
seems to be the best in distinguishing BPD from aADHD.
The concept of negative urgency combines affective
instability and impulsivity, and the importance of this
combination in BPD has been emphasized in previous
studies [7].

Conclusions

In conclusion, assessing the inhibitory profile in aADHD
and BPD resulted in a deeper understanding of the charc-
teristics of ED and impulsivity in these two disorders.
The clinically observed symptom overlap covers relevant
disorder specific characteristics. Taking into consider-
ation ED and impulsivity profiles, and traumatization lev-
els during differential diagnostics can serve as a basis for
therapeutic approaches.

According to these results, in clinical settings ED
and impulsivity are useful variables for differentiating
aADHD from BPD, by evaluation with questionnaires
and neuropsycholgical tests. Self-reported symptoms of
inattention, restlessness, and impulsivity in BPD can be
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either signs of potential ADHD comorbidity, or child-
hood trauma related symptoms, or both. The evaluation
of the level of traumatization is essential in differential
diagnostics and in treatment planning. Finally, targeting
ED by psychoeducation, pharmacological treatment or
psychotherapy may have a valuable impact on personal-
ity functioning. Future research should explore longitu-
dinal associations and the effect of clinical intervention in
these patient groups.
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ED Emotion Dysregulation

HC Healthy Control

LPFS-SR Level of Personality Functioning Scale -Self Report form

MINI Mini-International Neuropsychiatric Interview

PID-5 Personality Inventory for DSM-5

RTI Reaction Time

SCID-5-PD  Structured Clinical Interview for DSM-5 Personality Disorders

SCL-90 Derogatis Symptom Checklist-90

SES Socioeconomic status

SPSS Statistical Package for Social Sciences

SSRT Stop Signal task Reaction Time

SST Stop Signal Task

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512991-024-00540-y.

[ Supplementary Material 1 ]

Acknowledgements

The authors would like to thank to Kléra Soltész-Varhelyi and Maté Baradits
for supervising the statistical analyses, and Bettina Bajzat for the valuable
contributions in data collection, data curation, and project administration.

Author contributions

EK took part in: conceptualization, methodology, project administration,

data collection and curation, writing — original draft, funding acquisition. LB
took part in: conceptualization, methodology, project administration, data
collection and curation. SS, EEL, and ZH took part in: methodology and data
collection. ZN took part in: writing — review & editing, supervision, resources.
ZSU took part in: conceptualization, methodology, formal analysis, writing

- review & editing, supervision. JMR took part in: conceptualization, writing -
review & editing, resources, supervision, funding acquisition, correspondence.
All authors read and approved the final manuscript.

Funding

Open access funding provided by Semmelweis University.

The authors declare that they have no competing interests. The research was
funded by the Hungarian Brain Research Programme grant 2017 —1.2.1-NKP-
2017-00002, and the National Research Development and Innovation Office
grants NKFI K129195, TKP2021-EGA-25, and TKP2021-NVA-15 to JMR.

Page 12 of 13

Data availability
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All procedures conformed with the 1964 Helsinki Declaration and its
subsequent amendments. The study received ethical board approval from
the Hungarian Health Science Council (Egészségligyi Tudomanyos Tandcs,
ETT) and the Semmelweis University Institutional Research Ethics Committee
prior to data collection: IF-113908/2015 and IF-621-2/2017, and approved
modifications: 25329-5/2018/EUIG and 926-5/2018/EUIG. All particpants gave
written consent after receiving detailed information.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Doctoral School of Mental Health Sciences, Semmelweis University, 1085
Uligi at 26, Budapest, Hungary

Department of Psychiatry and Psychotherapy, Semmelweis University,
1083 Balassa utca 6, Budapest, Hungary

3Bhaktivedanta College, 1039 Attila utca 8, Budapest, Hungary
“Department of Molecular Biology, Semmelweis University, 1094 Ttizolto
utca 34-47, Budapest, Hungary

Received: 24 September 2024 / Accepted: 31 December 2024
Published online: 13 January 2025

References

1. American Psychiatric Association. Diagnostic and statistical manual of mental

disorders 5th text.rev. ed. 2022. https://doi.org/10.1176/appibooks.97808904

25787

Kenezloi E, Csernela E, Nemoda Z, Lakatos K, Czeh B, Unoka ZS, et al. Psycho-

metric properties of the Hungarian childhood trauma questionnaire short

form and its validity in patients with adult attention-deficit hyperactivity
disorder or borderline personality disorder. Borderline Personal Disord Emot

Dysregul. 2023;10(1):33.

3. FanH,LiuZ WuX YuG,Gu X Kuang N et al. Decoding anxiety-impulsivity
subtypes in preadolescent internalising disorders: findings from the adoles-
cent brain Cognitive Development study. Br J Psychiatry. 2023:1-13.

4. Dubois M, Hauser TU. Value-free random exploration is linked to impulsivity.
Nat Commun. 2022;13(1):4542.

5. Bunford N, Evans SW, Wymbs F. ADHD and emotion dysregulation among
children and adolescents. Clin Child Fam Psychol Rev. 2015;18(3):185-217.

6. MacKillop J, Weafer J, Gray C, Oshri J, Palmer A, de Wit A. The latent structure
of impulsivity: impulsive choice, impulsive action, and impulsive personality
traits. Psychopharmacology. 2016;233(18):3361-70.

7. Linhartova P, Sirticek J, Ejova A, Bartecek R, Theiner P, Kasparek T. Dimen-
sions of Impulsivity in Healthy people, patients with Borderline personality
disorder, and patients with Attention-Deficit/Hyperactivity disorder. J Atten
Disord. 2019. 1087054718822121.

8. Richard-Lepouriel H, Kung AL, Hasler R, Bellivier F, Prada P, Gard S, et al. Impul-
sivity and its association with childhood trauma experiences across bipolar
disorder, attention deficit hyperactivity disorder and borderline personality
disorder. J Affect Disord. 2019;244:33-41.

9. Linhartové P, Latalové A, Bartecek R, Sirticek J, Theiner P, Ejova A, et al.
Impulsivity in patients with borderline personality disorder: a comprehensive
profile compared with healthy people and patients with ADHD. Psychol Med.
2020;50(11):1829-38.

10.  Lampe K, Konrad K, Kroener S, Fast K, Kunert HJ, Herpertz SC. Neuropsycho-
logical and behavioural disinhibition in adult ADHD compared to borderline
personality disorder. Psychol Med. 2007;37(12):1717-29.

N


https://doi.org/10.1186/s12991-024-00540-y
https://doi.org/10.1186/s12991-024-00540-y
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1176/appi.books.9780890425787

KenézlGi et al. Annals of General Psychiatry

22.

23.

24,

25,

26.

27.

28.

29.

30.

31.

32.

(2025) 24:3

Witt O, Briicher K, Biegel G, Petermann F, Schmidt S. Adult ADHD versus bor-
derline personality disorder: criteria for differential diagnosis. Fortschr Neurol
Psychiatr. 2014;82(6):337-45.

Philipsen A, Feige B, Hesslinger B, Scheel C, Ebert D, Matthies S, et al. Border-
line typical symptoms in adult patients with attention deficit/hyperactivity
disorder. Atten Defic Hyperact Disord. 2009;1(1):11-8.

Cavelti M, Corbisiero S, Bitto H, Moerstedt B, Newark P, Faschina S, et al.

A comparison of self-reported emotional regulation skills in adults with
Attention-Deficit/Hyperactivity disorder and Borderline Personality Disorder. J
Atten Disord. 2017. 1087054717698814.

Rufenacht E, Euler S, Prada P, Nicastro R, Dieben K, Hasler R, et al. Emotion
dysregulation in adults suffering from attention deficit hyperactivity disorder
(ADHD), a comparison with borderline personality disorder (BPD). Borderline
Personal Disord Emot Dysregul. 2019,6:11.

Ditrich I, Philipsen A, Matthies S. Borderline personality disorder (BPD) and
attention deficit hyperactivity disorder (ADHD) revisited - a review-update on
common grounds and subtle distinctions. Borderline Personal Disord Emot
Dysregul. 2021;8(1):22.

Krause-Utz A, Erol E, Brousianou AV, Cackowski S, Paret C, Ende G, et al.
Self-reported impulsivity in women with borderline personality disorder: the
role of childhood maltreatment severity and emotion regulation difficulties.
Borderline Personal Disord Emot Dysregul. 2019;6:6.

Kandeger A, Boysan M, Karaoglan G, Tekdemir R, Sen B, Tan O et al. Heteroge-
neity of associations between dissociation and attention deficit symptoms.
Curr Psychol. 2022:1-14.

Morey LC. Development and initial evaluation of a self-report form

of the DSM-5 level of personality functioning scale. Psychol Assess.
2017,29(10):1302-8.

Barratt W. The Barratt simplified measure of Social Status (BSMSS). Measuring
SES. Indiana State University: Unpublished manuscript; 2006.

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The
mini-international neuropsychiatric interview (M.LN.L): the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. J Clin Psychiatry. 1998;59(Suppl 20):22-33. quiz 4-57.

Baldzs J, Bitter |, Hideg K, Vitrai J. The Hungarian version of the M.LN.l. and the
M.INLL Plus (in Hungarian). Psychiatr Hung. 1998;13:160-8.

First M, Williams J, Benjamin L, Spitzer R. The structured clinical interview for
DSM 5 Personality disorders. American Psychiatric Association; 2016.
Derogatis LR, Rickels K, Rock AF. The SCL-90 and the MMPI: a step in the
validation of a new self-report scale. Br J Psychiatry. 1976;128:280-9.
Conners CKPJ, Rzepa SR. In: Caplan B, editor. Conners'3rd Edition (Conners
2008). Kreutzer JS DJ. New York: Springer; 2011. pp. 675-8.

Bohus M, Kleindienst N, Limberger MF, Stieglitz RD, Domsalla M, Chap-

man AL, et al. The short version of the Borderline Symptom List (BSL-23):
development and initial data on psychometric properties. Psychopathology.
2009;42(1):32-9.

Krueger RF, Derringer J, Markon KE, Watson D, Skodol AE. Initial construction
of a maladaptive personality trait model and inventory for DSM-5. Psychol
Med. 2012;42(9):1879-90.

Nagy S, Salgo Z, Bajzét E, Hajduska-Dér B, Unoka B. Reliability and validity of
the Hungarian version of the personality inventory for DSM-5 (PID-5). PLoS
ONE. 2022. https://doi.org/10.1371/journal.pone.0266201.

Gratz K, Roemer L. Multidimensional assessment of emotion regulation

and dysregulation: development, factor structure, and initial validation of
the difficulties in emotion regulation scale. J Psychopathol Behav Assess.
2004,26(1):41-54.

Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt impulsive-
ness scale. J Clin Psychol. 1995;51(6):768-74.

Reise SP, Moore TM, Sabb FW, Brown AK, London ED. The Barratt Impulsive-
ness Scale-11: reassessment of its structure in a community sample. Psychol
Assess. 2013;25(2):631-42.

Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, et al.
Development and validation of a brief screening version of the Childhood
Trauma Questionnaire. Child Abuse Negl. 2003;27(2):169-90.

Robbins TW, James M, Owen AM, Sahakian BJ, McInnes L, Rabbitt P
Cambridge Neuropsychological Test Automated Battery (CANTAB): a factor
analytic study of a large sample of normal elderly volunteers. Dementia.
1994,5(5):266-81.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

Page 13 of 13

Cambridge Cognition Ltd. https://cambridgecognition.com/. Accessed 12
Apr 2023.

Rogers RD, Everitt BJ, Baldacchino A, Blackshaw AJ, Swainson R, Wynne K, et
al. Dissociable deficits in the decision-making cognition of chronic amphet-
amine abusers, opiate abusers, patients with focal damage to prefrontal
cortex, and tryptophan-depleted normal volunteers: evidence for monoami-
nergic mechanisms. Neuropsychopharmacology. 1999;20(4):322-39.

Bajzat B, Soltész P, Soltész-Varhelyi K, Lévay EE, Unoka ZS. Impaired decision-
making in borderline personality disorder. Front Psychol. 2023. https://doi.org
/10.3389/fpsyg.2023.1109238.

IBM C. IBM SPSS Statistics [Computer software] Version 28.0. Armonk
(NY)2021.

JASPT. JASP [Computer software] Version 0.19.0. 2024.

Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behav Res Methods Instrum Comput.
2004;36(4):717-31.

The National Child Traumatic Stress Network. Is it ADHD or child traumatic
stress? https://www.nctsn.org/sites/default/files/resources/is_it_adhd_or_chi
Id_traumatic_stress.pdf 2016. Accessed 08 Nov 2024.

McClure G, Hawes DJ, Dadds MR. Borderline personality disorder and neuro-
psychological measures of executive function: a systematic review. Personal
Ment Health. 2016;10(1):43-57.

Cackowski S, Reitz AC, Ende G, Kleindienst N, Bohus M, Schmahl C, et al.
Impact of stress on different components of impulsivity in borderline person-
ality disorder. Psychol Med. 2014;44(15):3329-40.

Barker V, Romaniuk L, Cardinal RN, Pope M, Nicol K, Hall J. Impulsivity in
borderline personality disorder. Psychol Med. 2015;45(9):1955-64.
Krause-Utz A, Cackowski S, Daffner S, Sobanski E, Plichta M, Bohus M, et al.
Delay discounting and response disinhibition under acute experimental
stress in women with borderline personality disorder and adult attention
deficit hyperactivity disorder. Psychol Med. 2016;46(15):3137-49.

Dalley JW, Robbins TW. Fractionating impulsivity: neuropsychiatric implica-
tions. Nat Rev Neurosci. 2017;18(3):158-71.

Calvo N, Lara B, Serrat L, Pérez-Rodriguez V, Andién 0, Ramos-Quiroga JA, et
al. The role of environmental influences in the complex relationship between
borderline personality disorder and attention-deficit/hyperactivity disorder:
review of recent findings. Borderline Personal Disord Emot Dysregul. 2020;7:2.
Elton A, Tripathi SP, Mletzko T, Young J, Cisler JM, James GA, et al. Childhood
maltreatment is associated with a sex-dependent functional reorganization
of a brain inhibitory control network. Hum Brain Mapp. 2014;35(4):1654-67.
Battle CL, Shea MT, Johnson DM, Yen S, Zlotnick C, Zanarini MC, et al. Child-
hood maltreatment associated with adult personality disorders: findings
from the collaborative Longitudinal Personality disorders Study. J Pers Disord.
2004;18(2):193-211.

Nelson J, Klumparendt A, Doebler P, Ehring T. Childhood maltreatment

and characteristics of adult depression: meta-analysis. Br J Psychiatry.
2017;210(2):96-104.

Hovens JG, Giltay EJ, van Hemert AM, Penninx BW. Childhood maltreatment
and the course of depressive and anxiety disorders: the contribution of
personality characteristics. Depress Anxiety. 2016;33(1):27-34.

Zhang S, Lin X, Liu J, Pan'Y, Zeng X, Chen F, et al. Prevalence of childhood
trauma measured by the short form of the Childhood Trauma Question-
naire in people with substance use disorder: a meta-analysis. Psychiatry Res.
2020;294:113524.

Bruffaerts R, Demyttenaere K, Borges G, Haro JM, Chiu WT, Hwang |, et al.
Childhood adversities as risk factors for onset and persistence of suicidal
behaviour. Br J Psychiatry. 2010;197(1):20-7.

Luo Q, Zhang L, Huang CC, Zheng Y, Kanen JW, Zhao Q, et al. Association
between childhood trauma and risk for obesity: a putative neurocognitive
developmental pathway. BMC Med. 2020;18(1):278.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1371/journal.pone.0266201
https://cambridgecognition.com/
https://doi.org/10.3389/fpsyg.2023.1109238
https://doi.org/10.3389/fpsyg.2023.1109238
https://www.nctsn.org/sites/default/files/resources/is_it_adhd_or_child_traumatic_stress.pdf
https://www.nctsn.org/sites/default/files/resources/is_it_adhd_or_child_traumatic_stress.pdf

	﻿Emotion dysregulation and impulsivity as overlapping symptoms in adult Attention-Deficit/Hyperactivity Disorder and Borderline Personality Disorder: severity profiles and associations with childhood traumatization and personality functioning
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants
	﻿Online questionnaires
	﻿Neuropsychological tests measuring behavioral impulsivity and impulsive choice
	﻿Statistical analysis

	﻿Results
	﻿Differences in demographic and clinical symptom characteristics
	﻿ED and trait impulsivity measures
	﻿Neuropsychological measures of impulsivity and impulsive choice differences
	﻿The association of childhood traumatization with ED, trait and behavioral impulsivity
	﻿ED and impulsivity as mediators between childhood traumas and personality functioning

	﻿Discussion
	﻿Conclusions
	﻿References


