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ARTICLE INFO ABSTRACT

Eating disorders and attention deficit/hyperactivity disorder (ADHD) are highly comorbid. The majority of re-
search on this comorbidity has focused on impulsivity, which is a shared vulnerability between ADHD and eating
disorders characterized by binge eating. Less is known about which shared factors may contribute to the co-
occurrence of other eating disorders (i.e., anorexia nervosa, restricting subtype) and ADHD. Furthermore, little
research has focused on other potential overlapping vulnerabilities, though deficits in emotion regulation have
been implicated as an additional shared vulnerability. The current study (N = 306 undergraduate students) uses
path analysis to examine if emotion regulation difficulties and negative urgency (i.e., impulsivity during ne-
gative mood state) are unique or shared vulnerabilities for ADHD symptoms (inattention, hyperactivity-im-
pulsivity) and eating disorder symptoms (bulimic symptoms, drive for thinness). Emotion regulation difficulties
were uniquely associated with all dimensions of ADHD and eating disorder symptoms, and negative urgency was
uniquely associated with global eating disorder symptoms, bulimic symptoms, and drive for thinness. These
results suggest that emotion regulation difficulties are a shared vulnerability factor for the development of
diverse presentations of ADHD and eating disorder symptoms, and may be an important prevention target.
Additionally, our results support a unique relationship between negative urgency and drive for thinness. Future
research should examine these associations prospectively and experimentally to determine directionality and
inform preventative interventions for ADHD and eating disorders.
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1. Introduction

Eating disorders (EDs) and attention deficit/hyperactivity disorder
(ADHD) are frequently comorbid. Prevalence estimates suggest
3%-7.6% of individuals with ADHD have an ED (Bleck & DeBate, 2013;
Brewerton & Duncan, 2016), and 11.1%-31.6% of individuals with an
ED have a diagnosis of ADHD (Nazar et al., 2016; Yates, Lund, Johnson,
Mitchell, & McKee, 2009). Beyond the high prevalence of comorbidity,
research indicates that the co-occurrence of ADHD and EDs contributes
to increased impairment and worse treatment outcomes (Biederman
et al., 2007; Nazar et al., 2016). More research is needed to understand
the development of these two co-occurring conditions in order to in-
form prevention efforts.

Research on ADHD and EDs has primarily focused on bulimic
symptoms and suggests individuals with ADHD are at higher risk for
binge eating and purging (Bleck & DeBate, 2013; Bleck, DeBate, &

Olivardia, 2015; Davis, Levitan, Smith, Tweed, & Curtis, 2006). Cog-
nitive symptoms, such as drive for thinness (DT; i.e., extreme desire to
be thinner, concerns about dieting, and weight gain fears; Garner,
Olmstead, & Polivy, 1983) are far less researched. DT is implicated as a
core symptom of EDs and precedes ED development (Stice, 2002), and
thus represents an important factor to consider in developmental
models of EDs. DT is especially important in understanding ADHD and
ED comorbidity, as research indicates adolescents with ADHD have
higher DT than healthy peers (Mikami et al., 2010; Neumark-Sztainer,
Story, Resnick, Garwick, & Blum, 1995). Investigating DT, in addition
to bulimic symptoms, may clarify what accounts for the comorbidity of
ADHD and EDs not characterized by binge eating and purging behaviors
(e.g., anorexia nervosa, restricting subtype).

The relationship between ED symptoms and ADHD is theorized to
be explained, in part, by impulsivity. Impulsivity is one of three main
ADHD features, along with hyperactivity and inattention (Stulz et al.,

* Corresponding author at: Department of Psychological and Brain Sciences, University of Louisville, Life Sciences Building 317, Louisville, KY 40292, United States

of America.
E-mail address: Caroline.christian@louisville.edu (C. Christian).

https://doi.org/10.1016/j.eatbeh.2019.101344

Received 10 April 2019; Received in revised form 27 October 2019; Accepted 10 November 2019

Available online 13 November 2019
1471-0153/ © 2019 Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/14710153
https://www.elsevier.com/locate/eatbeh
https://doi.org/10.1016/j.eatbeh.2019.101344
https://doi.org/10.1016/j.eatbeh.2019.101344
mailto:Caroline.christian@louisville.edu
https://doi.org/10.1016/j.eatbeh.2019.101344
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eatbeh.2019.101344&domain=pdf

C. Christian, et al.

2013). Impulsivity also predicts eating pathology and bulimic symp-
toms (Mikami et al., 2010). One impulsivity facet in particular, negative
urgency (NU; i.e., tendency to act rashly when experiencing negative
mood), is especially important, as it is a risk factor for binge eating and
for risky behaviors (e.g., substance use) in individuals with ADHD
(Egan, Dawson, & Wymbs, 2017; Pearson, Zapolski, & Smith, 2015).
Further, emotion regulation difficulties (ERD) are a transdiagnostic risk
factor for EDs (regardless of diagnosis) and ADHD (Barkley, 2015;
Steinberg & Drabick, 2015). Research suggests ERD may play a role in
ADHD and ED comorbidity (Kaisari, Dourish, & Higgs, 2017), though
no research to date has examined ERD and NU as potential shared
vulnerabilities for the development of ADHD and ED symptoms.

The current study tested two developmental models of ADHD and
ED symptoms, which include NU and ERD. The first model examined
ADHD and ED symptoms broadly, and the second model examined
associations with ADHD (inattention and hyperactivity-impulsivity)
and ED symptoms (DT and bulimic symptoms). We hypothesized that
ERD will be uniquely associated with all ED and ADHD symptoms. We
also expected that NU will be uniquely associated with hyperactivity-
impulsivity and bulimic symptoms, but not inattention or DT. Finally,
we hypothesized that ERD and NU will explain some variance in the
relationship between ADHD and ED symptoms.

2. Methods
2.1. Participants

Participants (N = 306) were students at a Midwestern university,
who completed surveys online for course credit. A college sample was
used to test this research question, as NU and ERD are dimensional
constructs, which may contribute to the development of ADHD/ED
comorbidity. Testing this model in individuals with heterogeneous
symptoms levels (as opposed to clinical samples) allows us to test
models of risk. Participants ranged from 17 to 48years-of-age
(M = 19.49, SD = 3.02). There were 226 participants (73.9%) that
identified as female, 74 (24.2%) identified as male, and four (1.3%)
identified as another gender identity. Participants identified as
European American (67.0%), African American (14.7%), multiracial
(6.5%), Asian (5.2%), Hispanic (3.6%), and American Indian or Alaskan
Native (1.0%). Six participants (1.9%) did not report ethnicity. There
were 19 participants (6.2%) that self-reported having an ED diagnosis
and ten participants (3.3%) self-reported having an ADHD diagnosis.
No formal diagnoses were given.

2.2. Measures

2.2.1. The UPPS Impulsive Behavior Scale (UPPS-P)

The UPPS-P (Whiteside & Lynam, 2001) is a dimensional measure of
impulsive behavior. We used the NU factor, as it is the most salient
pathway in EDs and one of the most salient in ADHD (Claes,
Vandereycken, & Vertommen, 2005; Miller, Derefinko, Lynam, Milich,
& Fillmore, 2010). The UPPS-P has good construct, divergent, and
differential validity (Whiteside & Lynam, 2001). The NU scale displayed
good internal consistency (a = 0.89).

2.2.2. Difficulties in Emotional Regulation Scale (DERS)

The DERS (Gratz & Roemer, 2004) is a dimensional measure of ER.
A global score was used for this study as a measure of ERD. The DERS
has adequate construct validity and predictive validity, and good test-
retest reliability (Gratz & Roemer, 2004). The DERS global score dis-
played excellent internal consistency (o = 0.94).

2.2.3. The Eating Disorder Inventory-2 (EDI)

The EDI (Garner et al., 1983) is a measure of psychological features
of EDs. We used two of the eleven EDI subscales for this study: DT and
Bulimia Symptoms. EDI scores have good internal consistency and good
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convergent and discriminant validity (Garner et al., 1983). The DT
(a = 0.90) and bulimia symptoms scales (o = 0.85) exhibited good to
excellent internal consistency.

2.2.4. Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn &
Beglin, 1994)

The EDE-Q is a measure of cognitive-behavioral ED symptoms. The
current study used the global score as a measure of ED symptoms.
Participants endorsed a wide range of ED symptoms (0-5.24 out of
maximum possible score of 6), with a mean of 1.75 (SD = 1.24). 115
participants (31.9%) scored above the recommended clinical cut-off
(2.3) for EDs (Mond, Hay, Rodgers, & Owen, 2006). The EDE-Q de-
monstrated good reliability and validity and good internal consistency
(Mond, Hay, Rodgers, Owen, & Beumont, 2004). The EDE-Q global
score internal consistency was excellent (a = 0.95).

2.2.5. Attention deficit hyperactivity disorder measure

This study used an adapted version of the Barkley Adult ADHD
Rating Scale-IV (BAARS; Barkley, 2011). Two scales (inattention and
hyperactivity-impulsivity) reflect the two subtypes of ADHD symptoms.
These scales were summed to reflect overall ADHD symptoms. Partici-
pants endorsed the full range of ADHD symptoms (0-72 out of max-
imum possible score of 72), with scores for 70 participants (26.6%)
falling above the recommended clinical cutoff (10 or higher) on in-
attention and 93 (35.4%) on hyperactivity-impulsivity (Barkley, 2011).
The BAARS demonstrated good psychometric properties and is an ac-
ceptable diagnostic tool for ADHD in adults (Caterino, Gémez-Benito,
Balluerka, Amador-Campos, & Stock, 2009). The ADHD scales exhibited
excellent internal consistency (a = 0.90).

2.3. Data analytic procedure

Two path models were estimated using the MLR estimator from
Mplus Version 7.1 (Muthén & Muthén, 1998-2014). Associations in the
path models represent unique relationships, accounting for all in-
dependent variables in the model (Garson, 2013). The first model ex-
amined the association of NU and ERD with ADHD and ED symptoms
broadly. The second model examined the association of NU and ERD
with inattention, hyperactivity-impulsivity, bulimic symptoms, and DT.
Model fit was evaluated using the Comparative fit index (CFI; Bentler,
1990), Tucker-Lewis incremental fit index (TLI; Tucker & Lewis, 1973),
root mean square error of approximation (RMSEA; Steiger & Lind,
1980), and standardized root mean square residual (SRMR; Bentler,
1990). CFI and TLI values > 0.95 and RMSEA and SRMR values < 0.08
are considered excellent fit (Hooper, Coughlan, & Mullen, 2008).

3. Results
3.1. Zero-order correlations

As seen in Table 1, all variables (NU, ERD, bulimic symptoms, DT,
global ED symptoms, inattention, hyperactivity-impulsivity, and global
ADHD symptoms) were significantly correlated at p < .002, without
accounting for other variables in the model.

3.2. Path analysis

3.2.1. Model 1

Model fit ranged from adequate to excellent (CFI = 0.98,
TLI = 0.89, RMSEA = 0.08, SRMR = 0.02). As seen in Fig. 1A, ERD,
but not NU, were uniquely associated with ADHD symptoms. NU and
ERD were uniquely associated with ED symptoms. ADHD symptoms
and ED symptoms were significantly correlated without accounting for
other variables (p < .001), but this relationship was non-significant
(p = .58) when ERD and NU were included, indicating these variables
account for this variance.
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Table 1
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Zero-order correlations among negative urgency, difficulties in emotion regulation, ADHD symptoms, bulimic symptoms, drive for thinness.

Negative Emotion regulation ADHD Bulimic Drive for ED global Inattention Hyperactivity-
urgency difficulties global symptoms thinness impulsivity

Negative urgency -

Emotion regulation 0.57 -

difficulties

ADHD global 0.34 0.45 -

Bulimic symptoms 0.47 0.46 0.34 -

Drive for thinness 0.40 0.42 0.25 0.67 -

ED global 0.39 0.40 0.22 0.62 0.82 -

Inattention 0.30 0.42 - 0.32 0.20 0.19 -

Hyperactivity-impulsivity 0.31 0.42 - 0.32 0.24 0.22 0.77 -

Note. ADHD = attention deficit/hyperactivity disorder. ED = eating disorder.

** = values are significant at p < .001.
* = values are significant at p = .002.

3.2.2. Model 2

The second path model had excellent fit (CFI = 1.00, TLI = 0.99,
RMSEA = 0.02, SRMR = 0.02). As seen in Fig. 1B, ERD, but not NU,
were uniquely associated with inattention and hyperactivity-im-
pulsivity. NU and ERD were uniquely associated with bulimic symp-
toms and DT. There were no unique associations across types of ED
symptoms (DT and bulimic symptoms) and ADHD dimensions (in-
attention and hyperactivity-impulsivity), while accounting for the
variance from the independent variables in the model, implying NU and
ERD account for this variance. ERD and NU were uniquely correlated
(p < .001) in both models.

4. Discussion

Consistent with our hypotheses, ERD were uniquely associated with
all ED symptoms and ADHD symptoms. NU was uniquely associated
with ED symptoms, bulimic symptoms, and DT, only. In both models,
ADHD symptoms and ED symptoms were significantly correlated before
accounting for ERD and NU, but not after accounting for their variance.
Standardized beta weights indicate ERD explained 24-37% of the var-
iance in ADHD and ED symptoms across both models; ERD may re-
present a shared vulnerability.

Our findings support that ERD are associated with both bulimia and
DT, consistent with past research that found ERD to be a core factor of
EDs, irrespective of diagnosis (Mallorqui-Bagué et al., 2018). Ad-
ditionally, our findings support research showing ERD underlie core
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deficits and common comorbidities in ADHD (Martel, 2009; Martel &
Nigg, 2006). ERD explained a significant portion of the variance in
ADHD symptoms and ED symptoms, highlighting that it may be a
shared pathway to both ADHD and ED symptoms. Pending replication
in prospective data, individuals with high ERD may be more likely to
develop both ADHD and EDs, compared to individuals with low ERD
(Martel, 2009; Steinberg & Drabick, 2015).

NU was also associated with bulimic symptoms, in line with past
research, which suggests a strong relationship between impulsivity and
binge eating, especially when experiencing negative mood (Hege et al.,
2015; Racine et al., 2015). However, NU was not associated with ADHD
symptoms, when accounting for ERD, indicating that ERD may account
for some of the relationship between ADHD symptoms and NU. Finally,
this study provides evidence for the relationship between impulsivity
and DT, suggesting impulsivity during negative mood states may con-
tribute to individuals' cognitions about dieting, weight, and shape. As
such, NU represents an important target across diverse ED presenta-
tions. Future research should investigate the mechanisms underlying
the association between NU and DT.

Limitations include the cross-sectional design; we cannot determine
from this study if ERD and impulsivity predict ED or ADHD symptoms
over time. Future research should examine these relationships pro-
spectively to test the directionality of these associations. Additionally,
our sample comprised non-diagnosed students with a low prevalence of
full-threshold disorders. However, testing this model in a nonclinical
sample allows us to begin development of risk models, which would be
impossible in a clinical sample, as they already developed the disorder/
s. Further, although college is a high-risk period for ED development,
ADHD symptoms in this population would likely have already devel-
oped. Future research should test these associations in different popu-
lations, including child/adolescent samples. Additionally, ERD and NU
are transdiagnostic factors that span across many psychiatric disorders;
the observed associations may be accounted for by other comorbid
conditions characterized by ERD. Future research is needed to test if
these findings are attributable to additional comorbidities. Finally, all
data was self-report, and limited by attention, self-awareness, and self-
report biases.

Overall, this study suggests ERD are a potential shared vulnerability
for ED symptoms and ADHD symptoms. Our results also suggest that
NU is a shared factor for diverse ED symptoms. Future research should
investigate these associations across ED diagnoses, such as anorexia
nervosa, as opposed to dimensional symptoms. Additionally, research
should investigate the role of specific ERD and impulsivity dimensions
in this comorbidity. Finally, research should test ERD as a prevention
target for developing comorbid ED and ADHD. Developing effective
preventative interventions for comorbid ADHD and EDs may decrease
the prevalence and co-occurrence of both conditions.
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