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Abstract

Background Bulimia nervosa (BN) is a serious mental illness with impulsivity as a cardinal symptom. Impulsivity contributes
to various other, often comorbid, mental disorders, such as attention deficit/hyperactivity disorder (ADHD) and borderline
personality disorder (BPD). The aim of this study was to explore comorbidities of BN with ADHD and BPD as well as the
contribution of impulsivity as an underlying trait linking these disorders.

Methods Hundred and fifteen females with BN and 98 healthy matched controls (HC) (age range between 16 and 48 years)
were assessed regarding adult and childhood-ADHD, personality disorders and impulsivity.

Results Patients with BN were more impulsive (p < 0.001) and more often fulfilled criteria of childhood/adulthood ADHD
(»<0.001) than HC, and criteria of BPD than expected in the general population. Childhood-ADHD (p =0.009) and BPD
(»p=0.017) both were significant positive predictors for impulsivity scores found in patients with BN.

Conclusion Comorbidity with ADHD and BPD often is prevalent in BN and associated with an increase in impulsivity,
the latter being a relevant transdiagnostic trait. It might be beneficial to explore impulsivity as well as comorbidities in the

clinical care of patients with BN.

Level of evidence lll Evidence obtained from well-designed cohort or case—control analytic studies.

Keywords Bulimia nervosa - ADHS - Borderline personality disorder - Comorbidity - RDoC - Impulsive behaviour

Introduction

Bulimia nervosa (BN) is a serious mental illness with severe
psychosocial as well as medical complications [1-3]. Apart
from binge eating episodes and purging behaviour, a con-
tributing factor to the aetiology, illness severity, maintenance
and treatment success is impulsivity [4, 5]. Attention deficit
hyperactivity disorder (ADHD) and borderline personal-
ity disorder (BPS) are common comorbidities of BN, all
three illnesses sharing impulsivity as important part of their
psychopathology.

Comorbid BN and ADHD have been investigated exten-
sively over the past years [6, 7], and comorbidity rates are
estimated at 31% [8] to 35-37% [9]. BN and ADHD show
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common aberrations regarding neurobiological and neu-
ropsychological factors including impulsivity [10]. The
symptom burden of comorbid patients seems to be greater
for disordered eating as well as ADHD symptoms including
impulsivity [8, 11]. Regarding BPS, 75% of patients with
BN suffer from any personality disorder, mostly of BPS
(25-47%) [7, 12, 13]. McDonald [14] reviewed the evidence
about common genetic and epigenetic traits of BN and BPD
and suggested that comorbid patients might even be a geneti-
cally and epigenetically different subgroup of patients.

The commonalities across different mental illnesses
highlight impulsivity as trait of interest for transdiagnostic
approaches [15], such as the RDoc framework [16]. Projects,
such as the RDoC, strive towards a biologically based taxon-
omy for mental illnesses, rather than using symptom-based
clusters [17]. Currently, impulsivity is included as a behav-
ioral indicator for the subconstruct “cognitive control” link-
ing it to impaired cognitive control, response selection and
inhibition/suppression. Impulsivity is strongly influenced by
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genetics [18, 19] and has already been proposed as endophe-
notype in BN [10, 20].

Although it is well known that BN, ADHD and BPS share
impulsivity as common trait, its clinical implications in the
face of two or more of those mental illnesses is still uncer-
tain. Impulsivity might be a distinct trait marker, having
an additive effect or, alternatively, potentiate the symptom
burden of patients with comorbid impulsivity related psy-
chiatric illnesses. In this study, we wanted to further clarify
the association between the presence of BN, ADHD, and
BPS and the extent of impulsivity traits. Up to now, no study
has examined the role of both ADHD and BPD, as relevant
comorbidities of BN, and impulsivity traits in the same
group of patients, although the relevance of this topic has
already been established over a decade ago [21].

We assessed the prevalence of current and childhood-
ADHD in a sample of patients with BN in comparison to
healthy controls (HC). We furthermore compared impulsiv-
ity traits between patients with BN to HC. We also deter-
mined the prevalence of BPS in the group of BN patients,
and, compared impulsivity traits between patients with and
without childhood-ADHD, and with and without BPS. We
divided the patient group regarding the reported presence or
absence of childhood-ADHD, not current ADHD, to prevent
confounding current ADHD symptomatology with the psy-
chopathology of comorbid diseases such as BN or BPD [8],
knowing that, even without fulfilling the criteria for ADHD
as an adult, childhood-ADHD is a known risk factor for the
development of other mental illnesses later in life [7, 22].

We expected that patients with BN have a high rate of
retrospect childhood-ADHD [23, 24], and BPD [7, 22]. We
hypothesized that patients with BN plus childhood-ADHD
and/or BPS would have higher impulsivity rates than patients
with BN alone, and that patients fulfilling all three diagnos-
tic criteria would suffer from higher impulsivity scores than
patients with only two of them.

Materials and methods
Study sample

Between 2008 and 2010, we recruited 115 females (age
range = 16-47 years) with BN who were inpatients at the
Schoen Clinic Roseneck in Prien, which offers specialized
inpatient treatment for eating disorders. Inpatient treatment
meant that outpatient treatment had not been possible or had
not succeeded. Treatment included cognitive behavioural
therapy, regular meals, as well as additional therapies, such
as occupational therapy and physiotherapy. Exclusion crite-
ria were intellectual disability, all diseases and injuries of
the central nervous-system, psychosis, and acute suicidality.
The exclusion criteria were chosen, because their presence
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could potentially add a confounding influence on attention
performance and impulsivity or would mean that a patient
was too ill to be burdened with participating in a study.

Additionally, we recruited a non-clinical control group
with 98 healthy females (age range = 16-48 years). To
ensure the absence of an eating disorder, the healthy con-
trols completed the Eating Attitude Test (EAT) [25], and
were excluded if they scored above a threshold of 20. Other
mental pathologies were excluded by administering parts
of the SCID-I [26] and the German version of the Patient
Health Questionnaire [27].

BN and HC groups were comparable with regard to age
and cognitive performance, measured as multiple-choice
vocabulary (MCV) and the word fluency tests which we took
as equivalents for an intelligence measure. See Table 1 for
sample characteristics.

Ethics statement

This study was conducted in accordance with the Helsinki
Declaration. All patients and HC consented in writing to
participate, and the local ethics committee approved the
study.

ADHD

Participants were administered an interview and completed
questionnaires regarding current and former symptoms of
ADHD: the Wender—Reimherr Interview (WRI) [28] the
ADHD self-rating scale (ADHS-SB) to account for cur-
rent ADHD symptoms [29] and the Wender Utah Rating
Scale (WURS-K) to assess childhood-ADHD [30]. Please
see Table 1 for information of subsample sizes, since not all
participants returned a complete set of questionnaires.

The WRI is a structured interview consisting of 28 ques-
tions and seven subscales (attention deficit, hyperactivity,
temperament, affect lability, emotional overactivity, dis-
organization, impulsivity), rated on a 3-point Likert scale
(from 0-2). The criteria for an ADHD-diagnosis are met if
inattention and hyperactivity are above threshold (<2) as
well as at least two other subscales [28].

The ADHS-SB is a questionnaire consisting of 22 items,
rated on a 4-point Likert scale (0-3) that represent the
domains inattention, hyperactivity, and impulsivity. The
inattentive or the hyperactive/impulsive subtype are pre-
sent when at least six inattentive or hyperactive/impulsive
items are rated with scores of two or higher, respectively.
The combined type is present when both above criteria are
fulfilled [29]. Score height represents the extent of the symp-
tom burden in the respective domain [29].

The WURS-K is a questionnaire consisting of 21 items
asking retrospectively about ADHD symptoms between the
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ages of 8 and 10 years. Items are rated from 0-3 and the cut-
off is 30 for a diagnosis of childhood-ADHD [28].

Personality disorders

The participants with BN completed the SCID-II interview
according to DSM-IV which measures personality disorders
[12, 13].

Impulsivity was measured by the Barratt Impulsiveness
Scale (BIS-11) [31]. The BIS-11 is a questionnaire consist-
ing of 30 items on a 5-point Likert scale). A total score as
well scores for six first-order factors can be calculated: atten-
tion, motor, self-control, cognitive complexity, perseverance,
and cognitive instability. Furthermore, the ADHS-SB impul-
sivity subscale (see above) was used as additional measure.

Statistical analyses

We performed all statistical analyses using SPSS® Statis-
tics 26 (IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp).

We compared patients and HCs on measures of age,
MCYV, and word fluency using the two-tailed Student’s
t-test. All further analyses were done with the Mann—Whit-
ney U-test to account for non-normal distributions. Alpha
was adjusted for multiple testing using Benjamini—Hochberg
correction.

We compared total scores on the WURS-K, ADHS-SB
and WRI, and frequency counts of the subjects in the BN
and HC group exceeding the cut-off of each questionnaire
(WURS-K, WRI and ADHS-SB), respectively. We further-
more determined the presence of personality disorder in the
BN group and compared it with average values found in the
literature [12, 13].

Within the BN group, we distinguished between those
with childhood-ADHD and those without (according to
WURS-K scores above or under 30), like our previous
paper [8]. We furthermore compared the complete BN group
and both subgroups regarding the presence of personality
disorders.

We also compared the BN and HC groups as well as BN
with and without ADHD and BPD subgroups, respectively,

Fig.1 Overview of com-
parisons (depicted by arrows).
Groups were compared
regarding impulsivity, ADHD
symptoms and presence of per-
sonality disorders. Subgroups
are classified by presence or
absence of comorbid ADHD
or BPD: + =diagnosis pre-
sent;— =diagnosis absent

Impulsivity (BIS11)
ADHD Symptoms (ADHS-SB)

@ Springer

regarding BIS-11 overall and subscores as well as ADHS-
SB scores.

Please see Fig. 1 for an overview of the comparisons.

Finally, we used multiple linear regression within the
BN group with the dependent variable: BIS-11 total mean,
and the predicting variables: presence versus absence of
childhood-ADHD, presence versus absence of BPD, and age
at interview. We wanted to further explore the predictors
respective contribution to impulsivity.

Results
Childhood-ADHD and BPD in BN

Patients with BN fulfilled the criteria for childhood-ADHD
significantly more often than HCs (OR=4.6, 95%CI
1.98-10.52, p<0.001), mainly due to inattention (see
Table 2). Additionally, current ADHD symptoms were sig-
nificantly more prevalent in patients with BN compared to
HCs: BN participants fulfilled the criteria for current ADHD
(ADHSSB:OR = 21.9, 95%CI: 2.89-166.24, p <0.001;
WRI: OR=72.0, 95% CI 9.7-534.48, p<0.001) as well
as combined current ADHD plus childhood-ADHD (OR =
16.8, 95%CI: 2.2-128.92, p <0.001) more often than HC.
The width of the OR confidence intervals was probably due
to the sample size. Any personality disorder was found in
24.3% of patients. Borderline personality disorder was the
most prevalent with 11.7%, followed by Insecure person-
ality disorder in 10.7% of patients with BN. None of the
patients fulfilled criteria for Negativistic, Paranoid, Schizo-
typal, Schizoid, Histrionic, Narcissist, Antisocial, or other
personality disorder.

Impulsivity

Patients with BN showed significantly higher impulsivity
scores on the BIS11 (p <0.001), most BIS11 impulsivity
subscores (p =0.001-0.119) and ADHS-SB impulsivity sub-
score (p <0.001) but not self-control (p =0.98), than HC
(Table 3).

— BN +ADHD
Impulsivity (BIS11)

Personality disorder (SCIDII)
ADHD Symptoms (ADHS-SB)

BN-ADHD
BN

Impulsivity (BIS11)
ADHD Symptoms (ADHS-SB)
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Table 2 Personality disorders in BN BN with childhood- BN w/o childhood- ~ Subgroup

the BN group ADHD ADHD .

Diff

Personality disorder n=115 n=31 n="74 corr. p
Insecure 12 (10.7%) 6 (19%) 4(5.6%) 0.075
Dependent 1 (0.9%) 1(3.2%) 0(0.0%) 0.22
Obsessive—compulsive 4 (3.6%) 2 (6.5%) 2 (2.8%) 0.34
Depressive 7(6.1%) 3(9.7%) 3(4.2%) 0.38
Borderline 13 (11.7%) 7 (23.3%) 5(6.9%) 0.075

Rate of patients with BN meeting the SKID-II cut-off for a personality disorder and comparison of rate
of personality disorders between patients with BN and childhood-ADHD versus BN without childhood-
ADHD. Chi-square tests were administered

Table 3 Impulsivity in BN versus HC

BN HC Diff

Mean (SD) Mean (SD) cort. p
BIS 11 N=98 N=98
Attention 11.3(4.4) 7.9 (2.7) <0.001%**
Motor impulsiveness 13.8 (4.5) 13.4 (3.7) 0.119
Self-control 11.8 (4.4) 11.1 (34) 0.98
Cognitive complexity 12.1 (3.8) 11.2 (2.9) 0.0071%#**
Perseverance 6.8 (3.0) 6.3 (2.3) 0.029%%**
Cognitive instability 6.5 (2.8) 4.3(1.8) <0.001 %
Total score 63.3 (15.1) 54.7 (10.5) <0.001 %

N=113 N=98
ADHS-SB impulsivity 1.0 (10.4) 0.5 (10.3) <0.001 %

Mann—Whitney U-test (non-normal distribution) for mean impulsivity scores

FDR correction for multiple comparisons, significant corrected p-values are indicated by *-**%*

Patients with BN and childhood-ADHD exhibited sig-
nificantly higher impulsivity scores on all BIS-11 domains
except cognitive complexity (p <0.001-0.038), as well as
a higher ADHD symptom burden (p <0.001) than patients
without childhood-ADHD. Patients with comorbid BN and
BPD scored significantly higher on all impulsivity scores
(p <0.002-0.035) other than self-control and cognitive
complexity, and higher on ADHD total (p =0.013), as well
as all subscores (p =0.003-0.015) other than inattention
(Tables 4 and 5).

Multiple regression analyses revealed that BIS total
scores were significantly predicted by the model, which
explained 19.2% of the variance (F (3, 84)=6.42,
p <0.001). The presence of childhood-ADHD was a
significant predictor for higher BSI scores (Beta=0,28,
p=0.009). The presence of BPD also was a positive pre-
dictor (Beta=0,25, p=0.017) for BSI total scores. Age
at interview did not contribute significantly (Beta=0.12,
p=0.25).

Discussion

As expected, we found a higher prevalence of childhood-
ADHD and current and former ADHD symptoms in the
patient group in comparison to HC, in line with previous
findings [8, 9].

We could also replicate former findings, that patients
with BN and childhood-ADHD have higher symptom
scores in all subdomains of impulsivity as well as ADHD
symptoms compared to patients with BN alone: concord-
antly, in a sample of adult female BN patients, those with
childhood-ADHD showed not only more severely disor-
dered eating patterns, but also higher scores on measures
of general psychopathology than those without childhood-
ADHD [8]. The association between BN and ADHD-
pathology seems to be prevalent also in ADHD-patient
samples: in a study of adolescent girls and boys, child-
hood-ADHD was associated with more BN symptoms,

@ Springer
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Table 4 Impulsivity in BN with versus without childhood-ADHD and BN with versus without BPD
BN with child- BN w/o child- Subgroup diff BN with BPD BN w/o BPD Subgroup
hood-ADHD hood-ADHD Diff
N=125 N=63 N=13 N=97
Mean (SD) Mean (SD) )4 Mean (SD) Mean (SD) CorT. p
Bis 11 13.8 (3.0) 11.0 (3.3) <0.00]*** 14.2 (2.0) 10.9 (4.5) 0.012*
Attention
Motor impulsiveness 15.4 (2.8) 14.0 (3.0) 0.032%%* 13.8 (4.5) 13.5 (4.5) 0.002%*
Self-control 133 (3.2) 11.7 (3.3) 0.038* 11.7 (4.5) 11.5 (4.5) 0.075
Cognitive complexity 12.8 (2.1) 12.3(2.4) 0.36 12.0 (3.8) 12.0 (3.9) 0.85
Perseverance 8.0 (2.3) 6.8 (1.8) 0.014* 8.5(2.3) 6.6 (3.1) 0.033*
Cognitive instability 7.7 (1.7) 6.5 (1.6) 0.006** 8(2.1) 6.3 (2.9) 0.035%
Total score 71.0 (10.3) 62.2 (10.9) 0.001%** 75.1 (10.8) 61.8 (15.0) 0.006**
Mann—Whitney U-test (non-normal distribution) for mean impulsivity scores
FDR correction for multiple comparisons, significant p-values are indicated by *-***
Table 5 ADHD symptoms in BN with versus without childhood-ADHD and BN with versus without BPD
BN with child- BN w/o child- Subgroup BN with BPD BN w/o BPD SUBGROUP
hood-ADHD hood-ADHD diff N=13 N=97 DIFF
N=31 N=74
Mean (SD) Mean (SD) p Mean (SD) Mean (SD) COIT. p
ADHS-SB total score 24.2 (9.8) 14.2 (8.2) <0.001%** 23.0(9.9) 13.5 (18.6) 0.013*
ADHS-SB inattention 12.9 (6.0) 7.1(5.2) <0.0017%** 11.3 (6.7) 6.1 (16.2) 0.141
ADHS-SB hyperactivity 7.3 (3.3) 4.6 (2.8) <0.0017%** 7.7(2.9) 2.8(15.1) 0.003**
ADHS-SB impulsivity 4.0(2.8) 24(22) 0.004#* 4024 0.5 (14.6) 0.015*

Mann—Whitney U-test (non-normal distribution) for mean impulsivity scores

FDR correction for multiple comparisons, significant p-values are indicated by *-***

and childhood impulsivity was the best predictor for BN
symptoms in girls [32]. That said, the symptom burden
of impulsivity and inattention is high in patients with BN
already, as has been shown in neuropsychological tests as
well as self-report questionnaires [8].

In our sample, patients with BN showed a prevalence of
11.7% BPD. Thus, the prevalence was higher than that in the
general population, which was about 9% for any PD when
using the DSM-IV in Germany [33]. Patients with BN and
BPD were more impaired on most domains of impulsivity
as well as in ADHD symptoms than patients with BN alone,
mostly in line with Reas [34], who reported higher impul-
sivity-related traits to distinguish between patients with BN
(alone) and BP and comorbid BPD.

We furthermore found higher impulsivity scores in par-
ticipants with BN, childhood-ADHD and BPD. One expla-
nation might be a stronger underlying predisposition for
impulsivity increasing the risk to develop more than one
mental illness. Or each comorbidity could increase impulsiv-
ity due to the burden of managing multiple diseases. Besides
the role of genes, environmental effects such as traumatic

@ Springer

experiences can additionally contribute to both bulimia ner-
vosa (BN) and borderline personality disorder (BPD) [35,
36]. The clinical overlap of mental disorders with impulsiv-
ity as a core symptom, such as BN, ADHD, and BPD, has
practical implications both for child and adolescent and adult
psychiatrists. Due to the likelihood of a higher symptom
burden of comorbid patients, it seems advisable to screen for
severeness of impulsivity as well as for further impulsivity-
related comorbidities in patients with BN.

Furthermore, with impulsivity as a core symptom of sev-
eral mental illnesses, there might be a beneficial overlap
of therapeutic approaches. The effectiveness of stimulant
medication for the treatment of ADHD in childhood has long
been established [37] and is the first line therapy in adults
with ADHD [38]. The treatment of comorbid ADHD and
BN with stimulants has shown to be effective, not only for
the reduction of ADHD, but also for BN symptoms, albeit
in rather small sample sizes [39—41]. Several studies hint at
a direct effect of stimulant medication on bulimic and binge-
ing symptoms, even in the absence of ADHD. In case reports
patients with BN without ADHD received psychostimulants
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successfully to reduce their bulimic symptoms [42]. A recent
feasibility study revealed positive effects of lisdexamfeta-
mine on binge episodes in patients with BN [43]. Further-
more, lisdexamfetamine was approved in the US in 2015 to
treat mild to moderate binge eating disorder [44].

Comorbid BN and BPD suggests the implementation of
dialectical-behavioural therapy (DBT), since it has proven to
be effective in the treatment of both illnesses. It initially was
developed for women with chronic suicidal ideation, mostly
based on BPD [45], but which since has been adapted suc-
cessfully for several other mental illnesses, amongst others
BN [46]. DBT also proved effective in a sample of patients
with comorbid BN and BPS [47].

Strengths and limits

The strength of this study is the number of different diagnos-
tic tools with which impulsivity and ADHD symptomatol-
ogy were measured, and the fact that both, childhood-ADHD
and BPS, were studied in combination with BN, whereas
former studies usually have looked only at one of those two.
Thus, we could explore these mental illnesses with the com-
mon trait impulsivity in more detail.

However, this study has some limitations. The sample size
was too small to further investigate differences between the
subgroups comprising combinations of childhood-ADHD,
BN, and BPS. Furthermore, some data were only available
for the BN group, preventing further comparisons with the
HC group regarding certain personality traits, for example.
The diagnosis of childhood-ADHD was given in retrospect,
so that a certain memory bias cannot be fully excluded. To
partially remediate this, we explicitly asked for childhood
symptoms, to try and differentiate current, potentially over-
lapping symptoms from actual, longstanding diagnoses of
ADHD. Finally, the data were collected in 2010, when the
DSM-1V classification system was still valid, which impairs
the possibility of comparing our results with studies using
the DSM-5.

Conclusions

In summary, impulsivity is a key symptom of BN, ADHD,
and BPD. Comorbidity with at least childhood-ADHD and
BPD often is prevalent in BN and associated with relevant
additional impairments. It seems advisable to take these
comorbidities into account when diagnosing and treating
BN. It also might be helpful to target overlapping symptoms,
such as impulsivity, early in the process. Finally, establish-
ing symptom complexes rather than the existing diagnostic
assignation to distinct illnesses, might be promising in better
grasping the complexities of mental disorders.

What is already known on this subject?

It is already known that AN, ADHD, and BPS share impul-
sivity as a common trait, and often occur comorbidly.

What this study adds?

This study adds to a deeper understanding about the inter-
play of impulsivity and the presence of BN in combina-
tion with BPS and/or childhood-ADHD. Furthermore,
it contributes to clinical considerations, such as screen-
ing patients with BN thoroughly for impulsivity-related
comorbidities and taking these into account when choos-
ing a therapeutic approach.
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