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Abstract
Although food addiction (FA) is a debated condition and it is not currently recognized as a 
formal diagnosis, it shares features with other addictions, such as gambling disorder (GD). 
However, the prevalence of FA in GD and the clinical correlates are incompletely under-
stood, especially within women versus men. To investigate FA in patients presenting with 
GD. The sample included 867 patients diagnosed with GD (798 males and 69 females) 
attending a specialized behavioral addictions unit. FA was observed in 8.3% of GD patients 
(18.8% of women, 7.4% of men). More psychopathology and harm avoidance, greater body 
mass indices and less self-directedness and cooperativeness were associated with FA. In 
women, FA was associated with a longer GD duration. In men, FA was associated with 
earlier GD onset, greater GD and problematic alcohol use severities. Among patients with 
GD, FA was associated with more psychopathology and gambling patterns suggestive of 
more protracted or severe GD. Screening for and addressing FA condition in patients with 
GD may help optimize preventive and therapeutic approaches. Future studies should con-
sider testing guidelines to improve healthy eating habits, increase physical exercise and 
better manage stress and other negative emotions in order to target FA in GD.
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Introduction

Gambling disorder (GD) is considered a behavioral addiction and defined as a persistent 
and recurrent maladaptive pattern of gambling behavior associated with impaired function-
ing in personal, social, and occupational domains (APA, 2013; Fauth-Bühler et al., 2017; 
Potenza et  al., 2019). GD frequently co-occurs with other psychiatric disorders includ-
ing substance use, mood, anxiety and personality disorders (Grant & Chamberlain, 2015; 
Karlsson et al., 2019; Kim et al., 2018; Petry et al., 2005; Tackett et al., 2017). Although 
food addiction (FA) is not a formal diagnostic entity, a possible association between GD 
and FA has been suggested (Jiménez-Murcia et al., 2017). The prevalence of FA has been 
estimated at 7.8% in individuals with GD, and an association between body mass index 
(BMI) and FA symptomatology has been described for patients with GD (Granero, Jimé-
nez-Murcia, et al., 2018).

At least two frameworks have been proposed when conceptualizing FA: addictive-like 
eating and substance-based addiction models (Fernandez-Aranda et al., 2018; Hebebranda 
et  al., 2014; Schulte et  al., 2017). This lack of consensus may in part contribute to FA 
not being considered as a formal mental disorder in the current editions of the Diagnostic 
and Statistical Manual (DSM-5) or the International Classification of Diseases (ICD-11) 
(APA, 2013; The World Health Organisation, 2019). The substance-based addiction frame-
work purports that some foods, especially palatable ones with large amounts of processed 
sugars and fats, may promote both overeating and addictive-like behaviors by activating 
brain reward systems (Schulte et  al., 2015a). Therefore, FA may show similarities with 
other addictions, such as substance use disorders (SUDs) (Gearhardt et al., 2011; Schulte 
et  al., 2015b). Proposed similarities include a preoccupation with obtaining the desired 
substance, the development of tolerance, abstinence, excessive use, difficulties reducing 
consumption despite negative physical and psychological consequences and similar neural 
processes (Carter & Davis, 2010; Gearhardt et al., 2011; Volkow et al., 2011,Fletcher & 
Kenny, 2018; Gordon et al., 2018; Pursey et al., 2019).

Given GD’s classification as a behavioral addiction, common features between FA 
and GD may exist (Jiménez-Murcia et al., 2017). Both are associated with difficulties in 
controlling behavior (Hardy et  al., 2018; Saunders et  al., 2017), and impaired executive 
functions (Mestre-Bach, Fernández-Aranda, et  al., 2020a; Steward et  al., 2018). As with 
GD, psychopathology has been associated with FA (Burrows et al., 2018; Jiménez-Murcia 
et al., 2019). As well, GD and FA may involve maladaptive emotional regulation, engag-
ing in gambling or eating for negative reinforcement motivations; i.e., to alleviate negative 
emotions (Innamorati et al., 2017; Mestre-Bach, Fernández-Aranda, et al., 2020b). Finally, 
impulsivity is another common feature between both disorders (Kandeger et  al., 2019; 
Mestre-Bach, Steward et al., 2020), that has been highly associated with the development 
and maintenance of behavioral addictions (Lee et al., 2019), considering the tendency to 
respond with little forethought with the maladaptive behaviors, in spite of the negative 
later repercussions(Grant & Chamberlain, 2020). Same characteristics has been found in 
binge-related impulsive behaviors presents in Bulimia Nervosa and Binge eating disorders 
(Treasure et al., 2020), that has also been related with FA (Jiménez-Murcia, Agüera, Pasla-
kis & Munguia, 2019; Penzenstadler et al., 2018).

Differences between GD and FA have also been described. For example, GD is more 
frequently observed among men, although the gender gap appears to be narrowing (Abbott 
et al., 2018; Subramaniam et al., 2015). Gender-related differences in types of gambling, 
age of onset and other features have been reported in GD (Zakiniaeiz et  al., 2017). In 
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contrast, FA is more frequently observed among women (Pursey et  al., 2014). Women 
as compared with men are also more likely tendencies to engage in addictive behaviors 
and eating for negative reinforcement motivations that include coping with stress, depres-
sion and anxiety (Zakiniaeiz & Potenza, 2018). Thus, there is a need to consider gender in 
understanding how FA may relate to clinical features in GD patients.

Although these two clinical entities have begun to be studied together, gender, person-
ality traits and psychopathology have been scarcely investigated in GD individuals with 
and without FA. In the study from Jimenez-Murcia et al. (2017), the comorbidity between 
FA and treatment-seeking patients with GD was related to poorer emotional and psycho-
logical states. Being female and younger were two condition more associated with the co-
occurrence of FA and GD. Regarding personality traits, high scores in harm avoidance and 
self-transcendence, and low scores in cooperativeness were associated with a higher risk of 
presenting FA among subjects with GD. However, the authors did not find significant dif-
ferences in age of onset, duration of gambling problems or drug use among others, between 
participants with GD and those with comorbid FA.

Therefore, the present study aimed to assess the clinical correlates of FA among GD 
patients, considering personality features, psychological state or substance consumption, 
examined in men and women separately, anticipating potential gender-related differences 
as the literature points out. Our main hypothesis is that the presence of FA among GD 
would be associated with worse clinical profiles, greater psychopathology and more severe 
GD. We also anticipated more frequent FA among women (versus men) with GD.

Methods

Participants

The study sample consisted of 867 GD patients including 798 men and 69 women. Par-
ticipants were referred for treatment to the Pathological Gambling Unit in the Psychiatry 
Department at a General University Hospital, in Spain, between May of 2016 and June 
of 2020. This hospital is part of the Spanish Public Assistance Network and of a Public 
University Campus, having its own research institute. It is the local reference center for a 
population of around 343,000 inhabitants and the territorial tertiary reference center for 
more than 2 million people. Participants were diagnosed according to the DSM-5 (APA, 
2013) criteria for GD by clinical psychologists and psychiatrists with more than 20 years 
of experience in the field of behavioral addictions and eating disorders. None met DSM-5 
diagnostic criteria for any current eating disorder, being a comorbid diagnostic of ED an 
exclusion criteria for the present study.

Measures

The South Oaks Gambling Screen (SOGS) (Lesieur & Blume, 1987) is a 20-item screen 
for problem gambling behaviors and consequences during the prior twelve months. The 
total score reflects problem gambling severity, with a score of 4 or more indicating prob-
lem gambling. The Spanish validation of the scale achieved very good psychometric results 
in the adaptation study (test-retest reliability R = 0.98, internal consistency α = 0.94 and 
convergent validity R = 0.92) (Echeburúa et  al., 1994). The internal consistency for this 
scale in the study sample was adequate (α = 0.74).
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The Diagnostic Questionnaire for Pathological Gambling (Stinchfield, 2003) is a self-
report questionnaire with 19 items coded in a binary fashion (yes-no) that permits assess-
ing DSM-IV (American Psychiatric Association, 2010) and DSM-5 (APA, 2013) diagnos-
tic criteria for GD. Itwas used in the present study for assessing GD. Based on the DSM-5 
taxonomy, several GD-related measures may be generated: thepresence/absence of each 
DSM inclusion criterion, the presence/absence of GD diagnosis, a dimensional measure of 
problem gambling severity (total number of DSM criteria, obtained as the sum of the indi-
vidual criteria), and GDseverity grouped in four levels [non-problem gambling (0 criteria), 
problem gambling (for 1–3 criteria), mild GD (4–5 criteria), moderate GD (6–7 criteria) 
and severe GD (8–9 criteria)]. The Spanish adaptation of the questionnaire obtained sat-
isfactory psychometric properties: internal consistency with a Cronbach’s alpha equal to 
0.95 for the combined sample, satisfactory convergent validity (moderate to large correla-
tions with other measures of problem gambling severity), and high discriminative capacity 
(sensitivity = 0.92 and specificity = 0.99) (Jiménez-Murcia et al., 2009). The internal con-
sistency for this scale in the study sample was good (α = 0.80).

The Symptom Checklist-90-Revised (SCL-90-R) (Derogatis, 1994) is a 90-item self-
report questionnaire measured on an ordinal 3-point scale that evaluates a broad range of 
psychological problems and symptoms of psychopathology by measuring nine primary 
symptom dimensions: Somatization, Obsession-Compulsion, Interpersonal Sensitivity, 
Depression, Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation, and Psychoticism. It 
includes three global ratings, named global severity index (overall psychological distress), 
positive symptom distress index (the intensity of symptoms), and positive symptom total 
(self-reported symptoms). The global severity index can be used as a summary of the test. 
The validation of the scale in a Spanish population (Derogatis, 2002) obtained a mean 
internal consistency of 0.75 (coefficient alpha). The internal consistency in the study was 
excellent for the global ratings (α = 0.98) and the one for the subscales range from adequate 
to excellent (α = 0.80 for Paranoid Ideation to α = 0.92 for Depressive).

The Temperament and Character Inventory-Revised (TCI-R) (Cloninger, 1999) is a 
questionnaire with 240 items scored on a 5-point Likert scale, which measures personality 
factors related to three character dimensions (Self-Directedness, Cooperativeness, and Self-
Transcendence) and four temperament dimensions (Harm Avoidance, Novelty Seeking, 
Reward Dependence and Persistence). Evaluation of the Spanish revised version (Gutiér-
rez-Zotes et al., 2004) had an internal consistency of 0.87 (coefficient alpha). The internal 
consistency in this study for the subscales ranged from adequate to very good (α = 0.70 for 
Novelty Seeking to α = 0.87 for Self-Directedness).

The Yale Food Addiction Scale 2.0 (YFAS-2) (Gearhardt et al., 2016) is a 35-item self-
report questionnaire for measuring FA during the prior year. The original YFAS was based 
on the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) (APA, 2010) 
criteria for substance dependence and was adapted to the context of food consumption. The 
YFAS-2 is based on DSM-5 criteria for SUDs (APA, 2013) and evaluates 11 symptoms. 
Two measurements may be calculated: (a) a continuous symptom count score reflecting 
the number of fulfilled criteria (ranging from 0 to 11), and (b) a FA threshold based on 
the number of symptoms (at least 2) and self-reported clinically significant impairment or 
distress. This final measurement allows for the binary classification of FA (present versus 
absent). Based on the revised DSM-5 taxonomy, it is possible to establish severity cut-offs: 
mild (2–3 symptoms), moderate (4–5 symptoms), and severe (6–11 symptoms). The Span-
ish validation of the YFAS-2 (Granero, Jiménez-Murcia, et al., 2018) generated an internal 
consistency of 0.94 (coefficient alpha). In this study, internal consistency for the total score 
was excellent (α = 0.96).
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The Alcohol Use Disorders Identification Test (AUDIT) (Saunders et  al., 1993) is a 
10-item screening questionnaire for hazardous alcohol consumption. It includes questions 
about the amount and frequency of drinking, alcohol dependence, and problems caused by 
alcohol. A score of 8 or more is considered to indicate harmful alcohol use and a score of 
12 or more in women (15 or more in men) is likely to indicate alcohol dependence. This 
questionnaire has shown adequate validity in Spanish samples (Delgado, 1996).

The Drug Use Disorders Identification Test (DUDIT) (Berman et  al., 2003) is an 
11-item self-administered instrument to identify non-alcohol drug use patterns and related 
problems in individuals likely to meet criteria for a substance dependence diagnosis. The 
total score can range from 0 to 44 (as a result of the sum of the 11 items scored from 0 to 
4); higher scores reflect more severe drug use problem. The first nine items are scored on a 
5-point Likert scale ranging from 0 to 4, and the last two are scored on 3-point scales (val-
ues of 0, 2, and 4).

Other variables, including sociodemographic variables and other gambling-related 
measures (e.g. age of onset and duration), were obtained via face-to-face clinical inter-
views. The interviews also assessed participants’ educational attainment. Socioeconomic 
status was assessed using the Hollingshead Four Factor Index of Socioeconomic Status 
(Hollingshead, 2011).

Procedure

All participants in our sample voluntarily sought treatment for GD. Experienced psycholo-
gists and psychiatrists conducted two face-to-face clinical interviews, before and after com-
pleting study instruments. The first visit was a clinical interview, in which the medical/psy-
chiatric history was assessed, and the subsequent visit consisted of an interview to report 
the results of the tests and information about the treatment, according to their clinical char-
acteristics and factors associated with GD.

The participants included in this study met criteria for GD and did not present other 
comorbid behavioral addictions and did not receive any compensation for participating in 
the study.

Statistical Analyses

Statistical analysis was conducted with Stata16 for Windows (Stata-Corp, 2019). Between-
group comparisons for personality (TCI-R), psychopathology (SCL-90R), substance use 
and BMI measures were based on analysis of variance adjusted for age (ANCOVA) (gen-
der was not considered as a covariate because results stratified for men and women were 
obtained). Effect sizes for mean differences were estimated through Cohen’s d coefficient, 
poor-low for |d|>0.20, mild-moderate for |d|>0.50 and large-high for |d|>0.80 (Kelley & 
Preacher, 2012). Between-group comparisons for categorical variables were based on 
logistic regression also adjusted for age. Type-I error related to multiple comparisons was 
controlled using the Finner’s method, a family-wise procedure with higher power than a 
Bonferroni correction (Finner & Roters, 2001).

Path analysis was used to assess the set of relationships between gender, age, the per-
sonality domains of self-directedness and harm avoidance, FA severity, global psycho-
pathological distress and gambling preference. Path analysis constitutes an extension of 
multiple regression modeling, used with the aim of estimating magnitudes and significance 
of simultaneous associations in a set of variables, including direct and indirect effects 
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(mediational links) (Kline, 2005). This technique is currently used for both exploratory and 
confirmatory purposes, and therefore it contributes to theory testing and theory develop-
ment (MacCallum & Austin, 2000). This study modeled path analyses through structural 
equation modeling (SEM), with the maximum-likelihood estimation method. Goodness 
of fit was assessed with standard indexes, and it was considered adequate fitting (Bar-
rett, 2007) for: non-significant result in the chi-square test (χ2), root mean square error of 
approximation RMSEA < 0.08, Bentler’s Comparative Fit Index CFI > 0.90, Tucker-Lewis 
Index TLI > 0.90, and standardized root mean square residual SRMR < 0.10. Global pre-
dictive capacity was estimated with the coefficient of determination (CD).

Ethics

The present study was conducted in accordance with the latest version of the Declara-
tion of Helsinki. The General University Hospital Clinical Research Ethics Committee 
approved the study, and signed informed consent was obtained from all participants (Ref: 
PR329/19).

Results

Sample Characteristics

Most patients were single (n = 454, 52.4%) or married (n = 313, 36.1%), achieved primary 
(n = 460, 53.1%) or secondary (n = 331, 38.2%) education levels, were of medium-low or 
low socioeconomic status (n = 723, 83.4%) and were employed (n = 527, 60.8%). Mean age 
was 40.5 years (SD = 13.8). Most patients reportedonly non-strategic gambling (n = 449; 
51.8%), and 26.1% (n = 226) and 22.1% (n = 192) reported only strategic gambling and 
both gambling forms, respectively. Strategic gambling activities are those wherethe gam-
bler can use knowledge of the game to influence or predict the outcome, while nonstrategic 
gambling implies little or no possibility of influencing the outcome (Potenza et al., 2001). 
The gambling activity reported as the main reason for seeking treatment in the sample was 
slot-machines (60.1%), followed by casino or gambling saloons (24.7%), sports-betting 
(16.0%), and lotteries (14.4%).

Comparison Between Patients with Positive Versus Negative FA Screening

Seventy-two participants (8.3%) screened positive for FA. FA was observed among 18.8% 
of women and 7.4% of men. Table 1 contains the comparison for individuals with negative 
versus positive FA screening, stratified by gender (separate comparisons were performed 
for women and men due the potential moderator role of gender). Among women, FA was 
associated with harm avoidance, less self-directedness and cooperativeness, greater psy-
chopathology and higher BMI. Among men, FA was associated with harm avoidance and 
self-transcendence, less self-directedness and cooperativeness, greater psychopathology, 
greater alcohol use problem severity and higher BMI.

Table 2 includes the prevalence of patients outside the normative ranges for the main 
psychological variables of the study (estimates represent proportions of participants in 
subclinical or clinical severity levels). Among women, FA was associated with obesity, 
greater psychopathology and more self-directedness. Among men, FA was associated 



849Journal of Gambling Studies (2022) 38:843–862 

1 3

Ta
bl

e 
1 

 A
ss

oc
ia

tio
ns

 b
et

w
ee

n 
FA

 a
nd

 c
lin

ic
al

 v
ar

ia
bl

es
 w

ith
 th

e 
FA

 m
ea

su
re

s

W
om

en
M

en

FA
 −

 (n
 =

 56
)

FA
 +

 (n
 =

 13
)

FA
 −

 (n
 =

 73
9

FA
 +

 (n
 =

 59
)

M
ea

n
SD

M
ea

n
SD

p
|d

|
M

ea
n

SD
M

ea
n

SD
p

|d
|

TC
I-

R
 N

ov
el

ty
 se

ek
in

g
10

8.
3

12
.2

10
6.

4
8.

8
.5

85
0.

19
11

0.
9

13
.0

11
1.

8
12

.5
.3

71
0.

07
TC

I-
R

 H
ar

m
 av

oi
da

nc
e

10
8.

2
17

.4
11

8.
3

17
.2

.0
46
*

0.
59

†
98

.4
15

.8
10

7.
4

15
.4

.0
01
*

0.
58

†

TC
I-

R
 R

ew
ar

d 
de

pe
nd

10
1.

1
14

.7
99

.8
10

.6
.7

63
0.

11
97

.3
13

.8
95

.4
16

.1
.3

24
0.

12
TC

I-
R

 P
er

si
ste

nc
e

10
5.

5
18

.1
10

3.
4

21
.7

.7
29

0.
10

10
8.

2
18

.5
10

5.
1

22
.7

.2
28

0.
15

TC
I-

R
 S

el
f-

di
re

ct
ed

ne
ss

12
8.

4
20

.6
10

8.
8

18
.7

.0
03
*

1.
00

†
13

0.
4

21
.2

11
7.

4
18

.8
.0
01
*

0.
65

†

TC
I-

R
 C

oo
pe

ra
tiv

en
es

s
13

7.
7

12
.2

12
9.

3
13

.8
.0
35
*

0.
65

†
12

9.
6

15
.6

12
2.

9
18

.8
.0
02
*

0.
39

TC
I-

R
 T

ra
ns

ce
nd

en
ce

62
.7

13
.7

67
.4

11
.2

.2
55

0.
38

61
.2

14
.1

67
.7

14
.7

.0
01
*

0.
46

SC
L-

90
R

 S
om

at
iz

at
io

n
1.

40
0.

90
2.

34
0.

89
.0
01
*

1.
05

†
0.

89
0.

76
1.

54
0.

99
.0
01
*

0.
75

†

SC
L-

90
R

 O
bs

es
si

ve
/c

om
p

1.
32

0.
87

2.
16

0.
99

.0
04
*

0.
90

†
1.

11
0.

77
1.

93
0.

93
.0
01
*

0.
97

†

SC
L-

90
R

 In
te

rp
. s

en
si

tiv
e

1.
21

0.
85

2.
32

0.
84

.0
01
*

1.
32

†
0.

97
0.

80
1.

74
0.

95
.0
01
*

0.
87

†

SC
L-

90
R

 D
ep

re
ss

iv
e

1.
87

1.
00

2.
74

0.
82

.0
05
*

0.
95

†
1.

50
0.

92
2.

20
0.

93
.0
01
*

0.
75

†

SC
L-

90
R

 A
nx

ie
ty

1.
20

0.
84

2.
06

0.
72

.0
01
*

1.
10

†
0.

97
0.

78
1.

59
0.

98
.0
01
*

0.
69

†

SC
L-

90
R

 H
os

til
ity

0.
90

0.
78

1.
67

0.
73

.0
02
*

1.
02

†
0.

94
0.

84
1.

53
1.

10
.0
01
*

0.
61

†

SC
L-

90
R

 P
ho

bi
c 

an
xi

et
y

0.
54

0.
51

1.
25

1.
09

.0
01
*

0.
85

†
0.

42
0.

61
0.

97
0.

90
.0
01
*

0.
73

†

SC
L-

90
R

 P
ar

an
oi

d
1.

09
0.

84
2.

21
0.

86
.0
01
*

1.
32

†
0.

94
0.

80
1.

60
0.

99
.0
01
*

0.
74

†

SC
L-

90
R

 P
sy

ch
ot

ic
0.

98
0.

82
1.

68
0.

70
.0
07
*

0.
92

†
0.

89
0.

75
1.

57
0.

95
.0
01
*

0.
80

†

SC
L-

90
R

 G
SI

 sc
or

e
1.

28
0.

72
2.

13
0.

65
.0
01
*

1.
24

†
1.

03
0.

68
1.

72
0.

83
.0
01
*

0.
91

†

SC
L-

90
R

 P
ST

 sc
or

e
51

.2
0

20
.1

6
65

.9
1

15
.9

6
.0
18
*

0.
81

†
46

.4
2

21
.9

6
62

.0
3

18
.8

6
.0
01
*

0.
76

†

SC
L-

90
R

 P
SD

I s
co

re
2.

08
0.

60
2.

89
0.

61
.0
01
*

1.
33

†
1.

85
0.

56
2.

37
0.

71
.0
01
*

0.
82

†

To
ba

cc
o 

(c
ig

ar
et

te
s/

da
y)

9.
91

11
.5

1
7.

55
13

.7
7

.5
31

0.
19

9.
45

10
.9

0
9.

31
13

.1
2

.9
25

0.
01

A
lc

oh
ol

 (A
U

D
IT

 to
ta

l)
2.

41
4.

01
1.

06
1.

87
.2

54
0.

43
5.

20
5.

68
7.

25
8.

31
.0
11
*

0.
29

D
ru

gs
 (D

U
D

IT
 to

ta
l)

1.
25

4.
02

0.
10

0.
00

.3
20

0.
40

2.
75

6.
61

3.
80

8.
18

.2
47

0.
14



850 Journal of Gambling Studies (2022) 38:843–862

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

SD
: s

ta
nd

ar
d 

de
vi

at
io

n;
 F

A
 −

 : f
oo

d 
ad

di
ct

io
n 

ne
ga

tiv
e 

sc
re

en
in

g;
 F

A
 +

 : f
oo

d 
ad

di
ct

io
n 

po
si

tiv
e 

sc
re

en
in

g
TC

I-
R

: T
em

pe
ra

m
en

t a
nd

 C
ha

ra
ct

er
 In

ve
nt

or
y 

– 
Re

vi
se

d
SC

L-
90

R
: S

ym
pt

om
 C

he
ck

lis
t-9

0-
Re

vi
se

d
A

U
D

IT
: A

lc
oh

ol
 U

se
 D

is
or

de
rs

 Id
en

tifi
ca

tio
n 

Te
st

D
U

D
IT

: D
ru

g 
U

se
 D

is
or

de
rs

 Id
en

tifi
ca

tio
n 

Te
st

*B
ol

d:
 si

gn
ifi

ca
nt

 p
ar

am
et

er
 (.

05
 le

ve
l)

†  B
ol

d:
 e

ffe
ct

 si
ze

 in
to

 th
e 

ra
ng

e 
m

ild
-m

od
er

at
e 

(|d
|>

 0.
50

) t
o 

la
rg

e-
hi

gh
 (|

d|
>

 0.
80

)
Re

su
lts

 a
dj

us
te

d 
by

 th
e 

co
va

ria
te

 a
geW
om

en
M

en

FA
 −

 (n
 =

 56
)

FA
 +

 (n
 =

 13
)

FA
 −

 (n
 =

 73
9

FA
 +

 (n
 =

 59
)

M
ea

n
SD

M
ea

n
SD

p
|d

|
M

ea
n

SD
M

ea
n

SD
p

|d
|

B
od

y 
m

as
s i

nd
ex

 (k
g/

m
2 )

27
.4

3
5.

96
33

.4
3

6.
89

.0
02

*
0.
93

†
26

.0
8

4.
35

30
.3

4
6.

87
.0

01
*

0.
74

†



851Journal of Gambling Studies (2022) 38:843–862 

1 3

with higher GD severity, obesity, greater psychopathology, more self-directedness and 
harm avoidance and less cooperativeness.

Table  S1 (supplementary) contains the comparison between patients with negative 
versus positive FA screening for socio-demographics, gambling profile, and problem 
gambling severity measured as the total number of DSM-5 criteria for GD and SOGS 
scores. Among women, FA was associated with lower socioeconomic status, unemploy-
ment, non-strategic gambling preference, and longer durations of gambling problems. 
Among men, FA was associated with higher socioeconomic status, greater GD severity 
and earlier age of onset of gambling.

Table 2  Comparison of clinical measures by gender and FA status

SD: standard deviation; GD: gambling disorder
FA − : food addiction negative screening. FA + : food addiction positive screening. BMI: Body     Mass  
Index
SCL-90R: Symptom Checklist-90-Revised
TCI-R: Temperament and Character Inventory-Revised
*Bold: significant parameter (.05 level)
† Bold: effect size into the range mild-moderate (|d|> 0.50) to large-high (|d|> 0.80)
Results adjusted by the covariate age

Women Men

FA − (n = 56) FA + (n = 13) FA − (n = 739) FA + (n = 59)

n % n % p |d| n % n % p |d|

GD (8–9 DSM-5 criteria) 30 53.6 8 61.5 .603 0.16 354 47.9 42 71.2 .001* 0.51†

Obesity (BMI > 30) 18 32.1 9 69.2 .014* 0.76† 129 17.5 32 54.2 .001* 0.79†

SCL-90R Somatization 22 39.3 10 76.9 .013* 0.78† 288 39.0 41 69.5 .001* 0.62†

SCL-90R Obsessive/comp 24 42.9 10 76.9 .027* 0.71† 304 41.1 46 78.0 .001* 0.77†

SCL-90R Interp. sensitive 30 53.6 11 84.6 .040* 0.69† 323 43.7 48 81.4 .001* 0.80†

SCL-90R Depressive 30 53.6 12 92.3 .010* 0.94† 439 59.4 47 79.7 .001* 0.50†

SCL-90R Anxiety 17 30.4 10 76.9 .002* 0.97† 321 43.4 41 69.5 .001* 0.53†

SCL-90R Hostility 14 25.0 10 76.9 .001* 1.09† 207 28.0 31 52.5 .001* 0.51†

SCL-90R Phobic anxiety 13 23.2 7 53.8 .028* 0.64† 196 26.5 37 62.7 .001* 0.75†

SCL-90R Paranoid 23 41.1 11 84.6 .005* 0.94† 219 29.6 36 61.0 .001* 0.64†

SCL-90R Psychotic 30 53.6 12 92.3 .010* 0.94† 363 49.1 45 76.3 .001* 0.57†

SCL-90R GSI score 31 55.4 13 100.0 .003* 1.46† 419 56.7 50 84.7 .001* 0.63†

SCL-90R PST score 35 62.5 11 84.6 .128 0.51† 420 56.8 48 81.4 .001* 0.54†

SCL-90R PSDI score 8 14.3 8 61.5 .001* 1.03† 160 21.7 31 52.5 .001* 0.65†

TCI-R Novelty seeking 30 53.6 4 30.8 .138 0.47 324 43.8 22 37.3 .328 0.13
TCI-R Harm avoidance 28 50.0 7 53.8 .803 0.08 263 35.6 33 55.9 .002* 0.41
TCI-R Reward depend 21 37.5 6 46.2 .565 0.18 260 35.2 25 42.4 .267 0.15
TCI-R Persistence 16 28.6 6 46.2 .220 0.37 267 36.1 25 42.4 .338 0.13
TCI-R Self-directedness 41 73.2 12 92.3 .142 0.53† 465 62.9 47 79.7 .010* 0.37
TCI-R Cooperativeness 16 28.6 6 46.2 .220 0.37 277 37.5 37 62.7 .001* 0.51†

TCI-R Transcendence 16 28.6 4 30.8 .875 0.05 286 38.7 19 32.2 .323 0.14
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Figure 1 displays a radar chart with the profiles related to FA, separately for women and 
men. Standardized scores are plotted in this graphic to allow easy interpretation as original 
scales had different ranges.

Path Analysis

Figure 2 displays a path diagram with standardized coefficients obtained in the path analy-
sis (Table S2 includes the complete results for this model, including tests for direct, indi-
rect and total effects). Only significant coefficients were retained in the final model. Only 
two personality domains were retained (self-directedness and harm avoidance) because 
the other TCI-R scales did not achieve significant effects. Adequate goodness-of-fit was 
achieved: χ2 = 10.71 (p = 0.296), RMSEA = 0.015 (95% confidence interval: 0.001 to 
0.043), CFI = 0.999, TLI = 0.997, and SRMR = 0.019. Global predictive capacity was also 
good (CD = 0.299).

FA severity level (defined as the YFAS-2 total score) was higher for women and par-
ticipants with lower self-directedness scores and higher harm avoidance level. Both per-
sonality domains also showed mediational links between gender and age with FA severity: 
being female was associated with decreased self-directedness and increased harm avoid-
ance, while older age was associated with increased harm avoidance. Path analysis also 
suggested that FA levels led to higher psychopathology, which also was directly related to 

Fig. 1  Radar chart (n = 867)

Fig. 2  Path diagram with the results of the structural equation model (n = 867). Note Only significant coef-
ficients were retained in the model
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lower self-directedness and higher harm avoidance. Gambling preference was also directly 
related to age, with older age linked to preferences for non-strategic gambling.

Discussion

The present work studied among GD patients, clinical features associated with FA 
in women and men. The prevalence of FA in the total sample was 8.3% (18.8% among 
women, 7.4% among men), similar than the 7.8% reported in other similar studies (Gran-
ero, Jiménez-Murcia, et  al., 2018). Besides, this percentage is lower than the one corre-
sponding to the presence of FA in non-clinical population (Gearhardt et  al., 2016), the 
study of the common features between both disorders responds to the similar aspects 
involved in the addictive process, already mentioned in the literature (Innamorati et  al., 
2017; Jiménez-Murcia et al., 2017; Mestre-Bach, Steward, et al., 2020).

Although no relation between FA and age was found, significant differences in socio-
economic level and employment state were evidenced only among women. In this vein, 
women with FA had lower socioeconomic status and unemployed. Higher scores in general 
psychopathology and certain personality traits, namely higher harm avoidance and lower 
self-directedness and cooperativeness were found in both genders. However, men with FA 
presented higher self-transcendence, although a numerical difference in the same direction 
with a similar effect size was observed in women, suggesting a similar relationship in the 
smaller female sample. Regardless of gender, FA was associated with a higher BMI and 
obesity. Association between FA and types of gambling were largely negligible. Implica-
tions are discussed below.

Although a higher prevalence of GD is described in men than women (Blanco et  al., 
2006; Husky et al., 2015), previous studies have reported that women are more likely to 
engage in FA behaviors (Schulte & Gearhardt, 2018) and experience abnormal eating and 
weight disorders (Jiménez-Murcia et al., 2019; Romero et al., 2019; Schulte & Gearhardt, 
2018), with initial studies suggesting similar relationships in patients with GD (Granero 
et al., 2018; Jiménez-Murcia et al., 2017). Lower socioeconomic status has been associated 
with GD severity among women (Jiménez-Murcia et al., 2020). Higher psychopathology, 
particularly depressive and anxiety symptoms, and some specific personality features, such 
as low self-directedness and perseverance or high reward dependence, have been linked to 
FA in both medical and mental conditions (Brunault et al., 2018; Imperatori, 2014; Wolz 
et  al., 2016). FA may impact global health, with a special influence on BMI and over-
weight/obesity (Murphy et al., 2014; Meseri et al., 2020). Our findings among GD patients 
suggest a poor socioeconomic context and work difficulties (e.g., unemployment), higher 
emotional vulnerability (e.g., anxiety and depressive symptoms, particularly for women) 
and poor adaptive coping strategies to deal with stress (e.g., higher harm avoidance and 
lower self-directedness and cooperativeness) may characterize GD patients with FA.

Regarding clinical features, women with GD and FA had higher duration of GD in com-
parison with those who did not fulfill FA criteria. Male patients with both disorders were 
characterized by lower age of onset and higher severity of the GD. These results differ 
from previous studies were no differences in age of onset and duration of GD were found 
among patients with GD and FA (Jiménez-Murcia et al., 2017). Moreover, no significant 
differences were found in gambling modality associated with the presence of FA in neither 
gender group. Thus, our results could suggest that the presence of FA in patients with GD 
might be associated with a more severe GD clinical profile in both genders.
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Both men and women with GD and FA appear to fit the emotionally vulnerable subtype 
from the pathway model proposed by Blaszczynski & Nower (2002), and also within the 
cluster 2–3 (moderate-functional clusters) described among FA individuals with obesity 
by Jimenez-Murcia (2019). In this group of patients, gambling and eating behaviors might 
represent potential elements of addiction as these behaviors are seen as strategies to relieve 
emotional discomfort they may experience in daily situations, usually perceived as threat-
ening and stressful, or which they may not have the proper skills to manage adequately. 
Therefore, the identification of a vulnerable clinical profile at baseline among GD patients 
with FA suggests a need for early systematic identification of FA by clinicians. Although 
both genders have similarities, this subtype may be especially important among women, 
who appear more likely to experience FA, overweight/obesity and fewer socio-economic 
resources. Moreover, the creation and/or optimization of specific and individualized social 
and therapeutic approaches are needed, taking into account that the lack of social sup-
port, economic difficulties or physical limitations (e.g., related to obesity) may result in 
decreased access to medical services. As suggested in previous studies (Jiménez-Murcia 
et al., 2019), some approaches may target better nutritional and weight management, but 
also emotional regulation and problem-solving strategies to cope with stress may also be 
needed.

To the best of our knowledge, this is the first study that analyzes clinical correlates of 
FA in GD patients from a gender-informed perspective. The results suggest a negative 
influence of FA on GD, in terms of a higher presence of poor prognosis factors for GD in 
patients with comorbid FA, that are both similar across genders and differ by gender. With 
respect to the latter, a longer duration of the GD was associated with FA in women, and 
in men, FA was associated with an earlier age of onset and higher severities of GD and 
problematic alcohol use. Of note, some of these differences (particularly with respect to 
relationships with GD severity) may also pertain to women, as evidenced by largely similar 
effect sizes and the smaller sample of women.

The clinical characteristics associated with FA have been reported as having deleteri-
ous impacts on the course of GD (del Pino-Gutiérrez et al., 2017; Jiménez-Murcia et al., 
2016; Valero-Solís et al., 2018). Low socioeconomic status or co-occurring psychopathol-
ogy (e.g. depression, anxiety) may be particularly relevant to FA in women with GD. These 
factors could delay medical consultation for GD, resulting in a longer duration of GD when 
receiving a GD diagnosis. In the case of men, early age of gambling onset and problem-
atic alcohol use appear particularly relevant. Previous studies have reported a relationship 
between FA and tobacco use among a male predominant sample with GD (Jiménez-Murcia 
et al., 2017). Apart from gambling and food, men with GD and FA may also use alcohol as 
a mechanism to cope with stress and negative emotions.

FA was more prevalent among women (versus men) with GD. These results suggest 
that assessing for FA in treatment-seeking individuals with GD may be particularly help-
ful for women’s health and useful in general for identifying vulnerable patients presenting 
with the potential for worse courses of GD. The detection and simultaneous treatment of 
co-occurring psychiatric concerns among GD patients is important. Our findings suggest 
that the design of specific protocols to detect FA is needed, as is the testing of treatment 
approaches used in other care settings for addressing FA in GD populations.

In considering the pathway analyses, relationships between gender and personality fea-
tures with appear mediated by FA. Therefore, the results reinforcement the interpretations 
of a specific vulnerable group of GD patients (i.e., women with dysfunctional personality 
features) in whom FA may represent a maladaptive way of dealing with higher levels of 
psychological distress. Similar conclusions may extend to GD, as has been also proposed 
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previously (Di Trani et al., 2017; Jiménez-Murcia et al., 2017), with poor emotional regula-
tion contributing importantly to behavioral addictions (Estévez et al., 2017; Mestre-Bach, 
Fernández-Aranda, et  al., 2020b). In thissense, the detection of FA among GD patients 
could lead to a greater emphasis on approaches to improve emotional regulation (e.g., with 
mindfulness-based or stress-reduction treatments) within GD treatment. The acquisition of 
adaptive emotional skills may be translated into a better stress management and reduced 
gambling and eating to manage such negative states.

A relationship between age and gambling preferences was found, with preferences for 
non-strategic gambling with older age, consistent with prior findings (Potenza, Steinberg, 
et al., 2006). Among patients with FA the relationship with GD subtype was only indirect, 
and specifically in females. This result is consistent with previous works regarding GD 
samples (Assanangkornchai et al., 2016; Odlaug et al., 2011). Men (particularly younger 
ones) tend to prefer and have problems with strategic gambling, whereas women (particu-
larly older ones) tend to prefer and have problems with non-strategic gambling (Mora-
gas et al., 2015; Odlaug et al., 2011; Potenza et al., 2001; Potenza et al., 2006; Stevens & 
Young, 2010).

Strength and Limits

Strengths of this study, such as the large clinical sample, should be mentioned. To date, this 
is the first study to consider FA in GD patients in a gender-sensitive manner. As the sample 
consisted of patients treated at a specific unit, assessments were consistently conducted. 
However, study limitations should also be mentioned. For instance, the treatment-seeking 
sample was from a region of Spain; as such, the findings may not generalize to non-clinical 
samples or those from other jurisdictions. The use of self-report assessments for psychi-
atric conditions may decrease reliability. Future studies should consider alternate assess-
ments (e.g., structured clinical interviews). However, as FA remains a debated construct, 
its evaluation with a self-report measure is presently most reasonable. Another limitation 
of the study was the small sample size for the group of patients who met criteria for FA: 
the underpowered statistical accuracy reduces the change of detecting a true effect, repro-
ducibility of the results and generalization capacity. In addition, the cross-sectional nature 
of the study did not allow the study of the progression of the concurrent condition of GD 
with FA, nor examining the underlying mechanisms contributing to the course of this com-
plex clinical condition.

Conclusions

In conclusion, this study characterizes the clinical profile of GD patients with and 
without FA from a gender-informed perspective. GD patients, especially women, with 
specific personality characteristics and psychopathology may be particularly prone to 
FA. Further, a lower socioeconomic status may also be relevant for women with GD 
to experience FA. Speculatively, the findings taken together suggest that GD patients 
may engage in FA behaviors to manage high levels of psychological distress. Alcohol 
and consumption, early age of onset, and severity of GD may contribute to a worse GD 
prognosis in the presence of FA, particularly in men. In women, a longer duration of 
GD was linked to FA, suggesting the need for enhancing early intervention efforts to 
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improve women’s health. Therefore, these results support the existence of a specific vul-
nerable group of GD patients and suggest the relevance of designing specific screening 
and treatment protocol to address FA in GD patients. Further studies are necessary to 
increase knowledge about FA and its influence not only in GD, but also in other addic-
tive disorders and mental health conditions. Addressing areas such as underlying mech-
anisms and neurobiological factors related to FA could be helpful for a better under-
standing of this condition and its clinical relevance.
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