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ABSTRACT

Background and aims: Theoretical background and previous data provide some similarities between problematic
gambling and eating behaviors, and a theoretically increased clinical severity in individuals suffering from both
conditions. However, large datasets are lacking, and therefore, the present study aimed to study, in a nationwide
register material, psychiatric comorbidity, age and gender in gambling disorder (GD) patients with or without eating
disorder (ED).Methods: Diagnostic data from a nationwide register were used, including all individuals with a GD
diagnosis in specialized health care in Sweden, in the years 2005–2016 (N 5 2,099). Patients with GD and an ED
diagnosis (n 5 57) were compared to GD patients without ED. Results: Patients with GDþED were significantly
more likely than other GD patients to also have a diagnosis of drug use disorder, depressive disorders, bipolar
disorders, other mood disorder, anxiety disorders, personality disorders, and neuropsychiatric disorders, when
controlling for gender. In logistic regression, a comorbid ED in GDwas associated with female gender, younger age,
depressive disorder and personality disorders.Discussion and conclusion: In nationwide register data, despite the low
number of GDþED patients, GD patients with ED appear to have a more severe psychiatric comorbidity than GD
patients without ED. The combined GDþED conditions may require particular screening and clinical attention, as
well as further research in larger and longitudinal studies.
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INTRODUCTION

Problem gambling is common, with a past-year prevalence of 0.1–5.8% of the population
(Calado and Griffiths, 2016), and gambling disorder (GD) is associated with severe financial
and social consequences (Langham et al., 2016) and suicidal behavior (Karlsson &
H�akansson, 2018). Eating disorders (EDs) have an estimated lifetime prevalence at around
1%; around 0.2% for anorexia nervosa (AN), 0.8% bulimia nervosa (BN), and 2.2% binge
eating disorder (BED), and are 4.2 times more common among women than among men
(Qian et al., 2013). EDs are associated with severely decreased quality of life, particularly in
patients with binge/purge diagnoses (DeJong et al., 2013), and different addictions are
associated with ED (Bahji et al., 2019); patients with ED have higher lifetime and current
drug use (Krug et al., 2008). BN and AN–binge–purging (AN-BP) generally present the
highest rates, and AN-restrictive (AN-R) the lowest rates.
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Several studies have demonstrated associations between
GD and ED. ED, especially the binge/purge type charac-
terized by high impulsivity, are common in treatment
(Jimenez-Murcia et al., 2013) and community samples (von
Ranson, Wallace, Holub, & Hodgins, 2013) of patients with
GD. Problematic gambling is elevated among people with
BN (Fernandez-Aranda et al., 2006) and BED (Yip, White,
Grilo, & Potenza, 2011). von Ranson et al. (2013) found a
high rate of current ED psychopathology among 38% of
female vs 4% of male community-recruited adults with
problem gambling.

Binge eating may be conceptualized as a behavioral
addiction similar to GD (Farstad et al., 2015). Addiction-
related eating behavior is typically referred to as food
addiction (FA) (Gearhardt, Corbin, & Brownell, 2009), with
a high prevalence in ED patients, possibly up to 87%
(Romero et al., 2019). Like ED, FA is more common in
women (Pursey, Stanwell, Gearhardt, Collins, & Burrows,
2014) and in binge disorders (Jim�enez-Murcia, Ag€uera,
Paslakis, 2019). In patients with GD, the prevalence of FA in
one study was found to be 31% in women and 7% in men
(Jimenez-Murcia et al., 2017). A growing body of evidence
suggests that BED shares similarities with conventional ad-
dictions, and that some forms of excessive overeating might
be more appropriately described as an addiction disorder
like FA (Davis et al., 2011; Jim�enez-Murcia et al., 2019).

Altogether, there are indications of GD and ED
belonging to a similar or overlapping disease spectrum, and
deeper understanding of this may advise clinicians and
stakeholders to improve cross-diagnostic screening (Jime-
nez-Murcia et al., 2013). For example, if the group with both
GD and ED would present with more pronounced clinical
problems, this would be a reason to improve structured
screening for the combined condition. Still, few studies have
analyzed the comorbidity between GD and ED, and larger
samples, such as nationwide samples, are lacking. This might
be explained by the fact that GD is more frequent in males
whereas ED are more frequent in women. The purpose of
this study is to investigate, in nationwide Swedish register
data, the relationship between GD and the diagnostic
group of ED, and to examine whether individuals with
both GD and ED have higher psychiatric comorbidity than
individuals with GD without ED.

METHODS

The present study is a register-based, nationwide study of
patients who have received a GD diagnosis in specialized
health care in Sweden, a country with problem gambling
rates in the mid-range of comparable European countries
and within the range of other Scandinavian countries (Cal-
ado & Griffiths, 2016). The study uses the Swedish patient
register, which includes diagnoses according to the ICD-10
for patients diagnosed in in-patient hospital care or
specialized out-patient care, i.e. all out-patient care except
primary care (‘GP’) facilities. As the treatment uptake for
GD traditionally has been low in Swedish health care, it can

be assumed that a minority of individuals with a GD appear
in the patient register, and it can be suspected that this
cohort is skewed towards a higher problem level than the
general population of GD populations, although such
comparisons cannot readily be made from available data
(Karlsson & H�akansson, 2018). Available data used in the
study include all psychiatric diagnoses occurring at any time
during the study period (years 2005–2016, categorized into
diagnostic categories), as well as gender and age.

The sample used here comprises all individuals with a
gambling disorder diagnosis (ICD-10 code F63.0) in the
patient register during 2005–2016, and is the same cohort
as previously used in nationwide research on GD and
mortality. As in previous analyses, the limited number of
individuals below 18 years of age were excluded. Legal
gambling age is 18 years, and given the close linguistic
association between the terms ‘gambling’ and ‘gaming’ in
Swedish language, and the limited role of these conditions
in mental health facilities traditionally, it was considered
hard to exclude that younger individuals with a predom-
inantly gaming-oriented problem could have been
mistakenly classified with a F63.0 diagnosis (Karlsson &
H�akansson, 2018).

A total of 2,099 individuals with a GD diagnosis were
included (23% women, n 5 474), with a mean age of 36.5
years.

Statistical methods

The study is a statistical comparison of patients with GD and
any occurrence of an eating disorder of any sub-type
(GDþED) during the study period, and patients with GD
without an ED. Groups were compared with respect to age,
gender, and occurrence of other diagnostic categories during
the study period; alcohol use disorders (F10), drug use dis-
orders (F11-19), misuse of non-addictive drugs (F55), psy-
chotic disorders (F2), depressive disorders, bipolar disorders,
other mood disorders, anxiety and stress-related disorders
(F4), personality disorders, impulse control disorders (other
than gambling disorder, F63.0), sexual disorders, and
neuropsychiatric disorders.

Group comparisons were made using the chi-square test
for categorical variables and t-test for age. Given the strong
association between ED prevalence and gender, all other
variables were controlled for gender, one by one. Variables
with a significant association with the GDþED group (after
adjusting for gender) were entered simultaneously in a lo-
gistic regression analysis, including gender and age, with the
GDþED status as the dependent variable. Analyses were
carried out in the IBM SPSS software, version 25.0. The level
of significance used was P < 0.05. Odds ratios were reported
with 95% confidence intervals.

Ethics

This overall project of comorbidity in gambling disorder was
approved by the Regional Ethics Board, Lund, Sweden (file
number 2016/1104). No informed consent procedure was
required for the present study, in line with the decision of
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the ethics board, as the study did not contain data on
identified individuals.

RESULTS

A total of 57 individuals (3%) of the patients with GD also
received an ED diagnosis at any time during the study
period (8% of women, n 5 39, and 1% of men, n 5 18, P <
0.001), among them 14 individuals (1%) with anorexia-type
eating disorder (F50.1-2), 16 (1%) with bulimia-type disor-
der (F50.2-3), two (0%) with other over-eating disorder
(F50.4), and 45 (2%) with other or unspecified eating dis-
order (F50.8-9).

GDþED patients were significantly younger (P 5 0.005)
and more likely to be female. Even when controlling for
gender, GDþED was significantly associated with drug use
disorders, depressive disorders, bipolar disorders, other mood
disorder, anxiety disorders, personality disorders, and neuro-
psychiatric disorders (Table 1). In logistic regression, con-
trolling all significant variables for one another, ED remained
significantly associated with younger age, female gender,
depressive disorders, and personality disorders (Table 2).

DISCUSSION

The current study demonstrates, in a nationwide register
sample, that patients with both a GD and an ED during the
study period, were more frequently women, younger, and
demonstrated a markedly higher psychiatric comorbidity
with respect to depression and personality disorders, than
GD patients without an ED.

Several studies have shown that impulse-related disor-
ders, such as problematic gambling and compulsive buying,
aree associated with greater ED severity and maladaptive
personality traits (Alvarez-Moya et al., 2007; Fernandez-
Aranda et al., 2006; Jimenez-Murcia et al., 2013); both ED
and GD may be associated with high levels of harm avoid-
ance and low levels of self-directedness (Alvarez-Moya et al.,
2007). Patients with combined GD and FA have been found
to have lower levels of self-directedness (Jimenez-Murcia
et al., 2017). Thus, for diverse constructs representing a

Table 1. Characteristics of patients with GD with or without ED

GDþED (n 5 57), % (n) GD-ED (n 5 2,042), % (n) P value Adjusted for gender

Female gender 68% (39) 21% (435) <0.001 -
Age, mean 32.2 36.6 0.005
Alcohol use disorders 35% (20) 29% (598) 0.34 0.298
Drug use disorders 47% (27) 25% (507) <0.001 <0.001
Substance misuse, non-addictive
substances (F55)

0% (0) 0% (9) 1.00 *

Psychotic disorder 9% (5) 9% (191) 0.88 *
Depressive disorder 81% (46) 50% (1,027) <0.001 0.001
Bipolar disorder 26% (15) 12% (235) 0.001 0.023
Other mood disorder 18% (10) 6% (113) <0.001 0.004
Anxiety disorder 84% (48) 59% (1,204) <0.001 0.003
Personality disorder 54% (31) 18% (377) <0.001 <0.001
– Emotionally unstable 40% (23) 9% (186) <0.001 <0.001
– Histrionic 4% (2) 0% (3) <0.01** *
– Paranoid 4% (2) 2% (32) 0.24 *
– Schizoid 2% (1) 0% (10) 0.26 *
– Antisocial 4% (2) 3% (53) 0.66 *
– Anankastic 0% (0) 0% (3) 1.00 *
– Anxious 4% (2) 1% (20) 0.12 *
– Dependent 0% (0) 1% (19) 1.00 *
– Other 30% (17) 10% (201) <0.001 <0.001

Impulse control disorder 4% (2) 5% (97) 1.00 *
Sexual disorder 2% (1) 1% (27) 0.54** *
Neuropsychiatric disorder 30% (17) 17% (343) 0.01 0.014

*Variables with low absolute numbers were not run in logistic regression.
**Fisher's exact test.

Table 2. Logistic regression analysis. Variables associated with ED

OR
95% confidence

interval
P

value

Female gender 7.05 3.81–13.04 <0.001
Drug use disorder 1.36 0.74–2.49 0.32
Bipolar disorder 1.41 0.73–2.73 0.31
Depressive disorder 2.34 1.14–4.80 0.02
Other mood disorder 1.79 0.82–3.95 0.15
Anxiety disorder 1.58 0.72–3.46 0.25
Personality disorder 1.92 1.02–3.63 0.04
Neuropsychiatric
disorder

1.05 0.55–1.98 0.89

Age 0.95 0.92–0.97 <0.001
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disordered eating behavior, these may share characteristics
with a problematic gambling pattern.

Our results show that patients with GDþED have higher
prevalence of personality disorder (PD). As many around
30% of patients with ED have a diagnosable PD (Godt,
2008), and in a review from Dowling et al. (2015) the
prevalence for any PD is 47.9% among treatment-seeking
problem gamblers. The well-known pathway explanatory
model for gambling suggests a subgroup of gamblers with
early onset, severe psychopathology, high levels of impul-
sivity and high rates of anti-social personality disorder
(Blaszczynski & Nower, 2002). Thus, personality disorders
are prevalent both in ED and GD, and the fact that PD was
even higher in individuals with combined GDþED may not
be surprising. Future studies, involving a larger number of
patients and greater statistical power, should attempt to shed
further light on temporal associations between GD, ED and
PD.

In the Jimenez-Murcia et al. (2017) study, co-occurrence
of FA in treatment-seeking GD patients was associated with
worse emotional and psychological states, and differences in
temperament. In Kim, von Ranson, Hodgins, McGrath, and
Tavares (2018) study, individuals with a comorbid binge/
purge type eating disorder reported more days gambling.
They had more gambling-related cognitive distortions,
impulsivity, suicidality, and other current psychiatric
comorbidities including other addictive behaviors. In a study
with BED patients (Yip et al., 2011), individuals with co-
morbid gambling problems had lower self-esteem, higher
BMI and more substance use. This further points to a more
severe clinical picture in patients with both problem
gambling and problematic eating, again in line with the
findings of the present study.

Depression also was associated with an ED in the pre-
vious study, when controlling for gender and other diag-
nostic groups. Depression is known to be common ED and
GD; in a population of individuals with ED, major
depressive disorder was seen in 39% of AN patients, 50% of
BN patients, and 32% of BEED patients (Hudson, Hiripi,
Pope, & Kessler, 2007). In the meta-analysis describing
comorbidities in GD (Lorains, Cowlishaw, & Thomas,
2011), major depression occurred in 23%. Depressive
symptoms may often develop before gambling problems
(Kennedy et al., 2010), and a subgroup of gamblers may
gamble to relieve symptoms of depression and anxiety
(Blaszczynski & Nower, 2002). Another perspective is that
mood disorders are likely to be secondary symptoms of
financial losses in GD (Kim, Grant, Eckert, Faris, & Hart-
man, 2006). Thus, again, given the high prevalence of
depression in both GD and ED, separately, it may not seem
surprising that the occurrence is even higher in co-morbid
GDþED patients.

The present study may have implications for the clinical
assessment and follow-up in problem gamblers, especially
women. The study may raise awareness about the rationale
for actively screening in patients with either GD or ED, in
order to identify the other conditions along with other
potential comorbidities (Jimenez-Murcia et al., 2013). Also,

based on the present findings, the identification of an ED in
a sample of GD patients should lead to further clinical as-
sessments of the higher prevalence of other comorbidities
seen here in the combined GDþED group, and which may
or may not cause an even more pronounced clinical prob-
lem than the GD or ED themselves. In the treatment of GD,
one should be particularly observant about whether there is
a parallel ED present, as it appears to be associated with
particularly high psychiatric treatment needs. This is of
particular importance to highlight in settings where a large
part of GD treatment is given outside psychiatry and
outside established institutions, and where screening for
disordered eating may not typically occur. Our study in-
dicates that the subgroup suffering from the combined
condition should be treated where mental illness can be
detected and treated, rather than in non-professional
treatment such as for example voluntary organizations.
Also, ED are more common in women and GD is more
common in men. This may limit the awareness of comor-
bidity between these conditions, and, again, may decrease
the likelihood that a patient presenting with one of the
conditions is structurally screened for the other. Further-
more, in the line of precision medicine, it is important to be
able to identify differentiated phenotypes (and endophe-
notypes) of patients in order to be able to apply the most
indicated treatments in each case, ‘tailored’ treatments, in
order to achieve the best result. Thus, there may be a need
for systematic routines for screening tools when meeting
these patients, in order to ensure a more tailored approach
(Kan, Cardi, Stahl, & Treasure, 2019).

Limitations

A registry-based has the limitation of not providing more in-
depth medical records. The cross-sectional retrospective
cohort design does not allow studies of temporality of the
variables. Also, in the comparison of the GDþED subgroup
and other GD patients, the obviously uneven distribution
between the two groups presents a challenge to the statistical
methods, as compared to a study where two patient groups
of equal size are compared. Although register data of a
diagnosis is unlikely to reflect a date close to the onset of a
disorder, future research should include larger samples
where temporal association can be assessed. Also, in a study
based on a diagnostic records, less can be known about more
sub-clinical levels of gambling or eating problems.

CONCLUSIONS

Our findings suggest clinically relevant differences between
GD patients with and without ED. Specifically, we found a
greater severity of problems in the comorbid group,
including higher likelihood of depression and personality
disorder. Unrecognized and untreated ED is likely to be
associated with a particularly severe clinical picture in GD,
potentially affecting prognosis in this condition. Further
research using longitudinal and patient-specific methods is
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required investigating the onset and pattern of comorbid
conditions in GD.
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