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Food addiction (FA) has been mentioned as a potential subtype of obesity, and has been associated with Eating
Disorders (ED). A first approach of a phenotypic characterization of food addiction (FA) found three clusters

(dysfunctional, moderate and functional).

food addiction eating disorders treatment outcome

| 1. Introduction

Even though food addiction (FA) has not being included as a formal mental disorder in the Diagnostic and
Statistical Manual (DSM-5) 1, it is a concept of ongoing scientific interest and debate. According to the FA model,
some foods, especially palatable ones, may be involved in producing both overeating and addictive-like

behaviours, thus, phenomenological similarities with addictive disorders could been found .

FA mainly in binge spectrum disorders as bulimia nervosa (BN) B4l and binge eating disorder (BED) 28], |t has
been associated with higher body mass index (BMI), binge-eating episodes, higher eating psychopathology, more

impulsive personality traits, and craving for highly palatable food LBIE as well as poorer response to therapy 12
(1],

Additionally, other predictors of developing severe symptomatology of food addiction are presenting dysfunctional

personality traits, high emotional dysregulation, and high general psychopathology 121131 and be women 241,

In the prior study, a sample of Eating Disorders (ED) and obesity patients was included, and three clusters were
obtained: (a) dysfunctional cluster (mainly represented by other specified feeding or eating disorders (OSFED) and
BN), (b) moderate cluster (mainly represented by BN and BED patients) and (c) functional cluster (mainly

represented by obesity and BED patients).

| 2. Findings of Different Clusters

Figure 1 displays the 100% stacked bar chart with the percentage of patients with a specific ED subtype within
each cluster. Differences between the groups were found: The dysfunctional cluster (C1) included a high and
similar distribution for BN and OSFED patients; the moderate (C2) cluster included mostly BN patients, following by
a high percentage as well of BED; the functional (C3) cluster included a high proportion of BN patients, and similar
percentage of BED and OSFED.
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Figure 1. Composition of the clusters. Note. C1: cluster 1, dysfunctional cluster. C2: cluster 2,
moderate cluster. C3: cluster 3, functional cluster. BED: binge eating disorder. BN: bulimia nervosa.
OSFED: other specified feeding eating disorder. df = degrees of freedom. Sample size: n = 157.

The upper part of Table 1 shows the comparison between the clusters at baseline, and the lower part of the table
shows the comparison for the CBT treatment outcomes. FA levels was higher in the moderate cluster (C2),
followed by the dysfunctional one (C1), while the C3 (functional) presented the lower levels of FA. According to
clinical characteristics, the dysfunctional cluster (C1) was characterized by the lowest mean for the BMI, the
highest ED symptom levels (except for the EDI-2 bulimia scale), the worst psychopathology global state, and the
highest levels in the personality domains of harm avoidance and self-transcendence. This cluster was also the one
with the lowest percentage of participant with full remission (see also Figure 2). The functional cluster (C3) was the
cluster with the lowest ED severity level, best psychological state, the lowest score in harm avoidance, and the
highest scores in the personality traits of reward-dependence, persistence, self-directedness and cooperativeness.
As well, this cluster also had the highest percentage of patients with full remission (Figure 2). C2, the moderate

one, present intermediate levels of these clinical characteristics; however, it had the highest levels of dropouts.
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Figure 2. Distribution of the CBT outcomes within the clusters. Note. C1: cluster 1, dysfunctional
cluster. C2: cluster 2, moderate cluster. C3: cluster 3, functional cluster. df = degrees of freedom.
Sample size: n = 157.
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Table 1. Comparison of clusters at baseline and CBT outcomes.

Cluster-1
(n=37)
Mean SD
25.96 7.44
8.46 2.38
18.03 2.71
21.30 5.73
18.22  5.67

Cluster-2
(n =69)
Mean SD
29.42 854
9.48 1.99
15.94  4.77
20.59 6.52
15.46  5.36

Cluster-3
(n=51)
Mean SD
30.77 10.15
7.53 2.72
14.14  4.94
16.96  7.17
8.00 5.71

Cluster-1 vs.

Cluster-2

p |d|
0.057 0.43
0'234 0.46
0'222 0547
0.600 0.11
0.016 o+

Cluster-1vs. Cluster-2 vs.

Cluster-3 Cluster-3
p |d| p |d|
0.013

0547 0411 014

0.068  0.36 0'201 0.82"
0'(101 098" 0'229 0.37
0'203 067" 0'(103 0537
0'201 1.80 " 0'201 135"
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Cluster-1 Cluster-2 Cluster-3 Cluster-1vs. Cluster-1vs. Cluster-2vs.

(n=37) (n = 69) (n=51) Cluster-2 Cluster-3 Cluster-3
EDI-2Bulimia 0726 854 578 1152 391 7.33 480 %92 o060T 0230 o023 291 o5t
EDI-2Interper- 013 908 524 697 465 349 360 0022 a3 0001 4541 0001 gg4t

distrust * * *

EDI-2 0848 17.38 655 1488 570 688 468 U031 ggp 0001 gg4r 0001 g5y
Ineffectiveness. d d ¥
ED"Zfe'\gf‘st“”ty' 0752 1227 503 917 532 651 517 000 ogot 0001 551 0006 45

D2 0740 695 512 614 424 465 397 0371 o017 %% o507 0066 036
Perfectionism *

EDI-2Impulse- 730 1320 528 757 437 318 318 0001 gq7t 0001 5541 0001, 454

regulat. . . .
EDI-2Asceic 0702 1035 299 877 292 561 311 0010 gsat 0001 g1 0001, 45+

EDI-2Social 75, 1976 478 941 417 449 282 0001 g5t 0001 545+ 0001, ag+
Insecurity * * *
EDé;Z()zta' 0923 1481 27.28 1264 2073 8124 2263 U001 oggr 0001 ,e7r 0001 541
SCL-90RGSI 0966 267 033 207 035 128 036 000 agot 0001 4ozt 0001 55t
SCL-90RPST 0966 8181 610 7246 778 5598 1190 CO0° a13at 0001 5751 0001 4 6,+
SCL9ORPSDI 0966 294 033 258 036 204 034 000 go5t 0001 51 0.001 g4+

TC';ze'\li?nV;'ty' 0.806 1035 16.07 984 17.27 1027 1588 0133 031 0811 005 0.168 0.26
TCH-RHarm- o g00 1337 1452 1264 1700 1090 1624 0928 45 0001 gt 0001 445t
avoidance LJ * *
TCIR 0831 975 1730 983 1406 1048 1559 0797 005 0920 ga 002 4.,
Reward.depend. * *
TCIR 0.896 1028 2246 1008 2027 1084 1978 0633 009 0213 026 0%  gag
Persistence *
TOLR Self 0840 969 1494 1029 1317 1253 1689 0053 042 ggo1 178" o001 1487

| 3. Current Insights

The functional cluster (C3), do present better treatment response and lower dropout rates than the moderate (C2)

and dysfunctional (C1) clusters.
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Cluster-1 Cluster-2 Cluster-3 Cluster-1vs. Cluster-1vs. Cluster-2vs. ;.. -
(n=37) (n = 69) (n=51) Cluster-2 Cluster-3 Cluster-3 ’
directed. 2 & ained for
TCITR 0.861 127.8 20.24 133.7 17.15 139.3 11.88 0.082 0.31 e 0697 0.067 0.38
Cooperativeness *
TCIRSel- (o6 771 1200 621 1438 632 1637 0001 a3t 0001 e oo ooy Fderand
transcend. td .
al cluster
0, [0) 0,
CBT outcomes n % n % n % p |h| p |h| p |h| her self-
Dropout 17 45.9% 33 47.8% 17 33.3% 0'210 0.04 0'216 026 0286 030 2) had a
resented
Non-remission 4 10.8% 4 5.8% 2 3.9% 0.18 0.27 0.09
Partial remission 13 35.1% 10 14.5% 13 25.5% 051" 0.21 0.28
Full remission 3 81% 22 31.9% 19  37.3% 062" 0741 011 t clinical

characteristics (except FA), while the moderate (C2) group differs from the functional (C3) and dysfunctional cluster
(C1) by a higher severity of FA, and the functional cluster (C3) differ from the dysfunctional (C1) and moderate (C2)

one by the low severity of its clinical profile.

Low levels of full remission and higher rates of dropouts in the dysfunctional cluster (C1) were found. This

Note. Cronbach’s-alpha in the study. Custer 1: dysfunctional cluster; Cluster 2: Moderate cluster; Cluster 3:
subgroup was highly represented for OSFED patients, which have been reported to present low harm avoidance

Functional cluster. SD: standard deviation; BMI: Body Mass Index; FA: food addiction; EDI: Eating Disorders
and self-directedness, as well as higher severity of ED symptomatology, aspects identified as predictors of high

Inventory; SCL: Symptom Checklist; G fé Global Gravity Index; TCI: Temperament and Character I,nve_ntor)f' CBT:
drop-outs and low full remission rates =2, Additionally,” similar personapty traits that imply difficulties in fo fowing

cognitive—behavioural therapy, * Bold: significant comparison (0.05). ' Bold: effect size. into the r2paes. mild-
goals and higher levels of anxiety levels have been found in BN patients (also present in this cluster) =4, This has

gﬁlggebrg(ta%tggggcri]; Q&I%%ﬁ' low levels of full remission after cognitive behavioural treatment (CBT) &, Therefore,
patients within this cluster may benefit from treatments that target the reduction of the ED symptomatology and
general distress, as well as favour the improvement in the establishment and following of objectives. It is also
important to mention that younger patients with an earlier onset of the disorder were particularly present in this
cluster; therefore, these aspects could be added as indicators of a more dysfunctional profile. Of note, early onset

of the disorder has already been mentioned as a predictor of a longer maintenance of the ED [22],

In the moderate cluster (C2), the highest dropout rates were found, as well medium rates of full remission in
comparison with the dysfunctional (C1) and functional clusters (C3). This cluster was characterized by the
presence of binge spectrum ED patients and by the higher levels of FA, both aspects that could be involved in the
response to treatment of the participants in this cluster. It is possible that the higher presence of FA symptomology
in binge spectrum ED (relative to non-binge ED) may reflect the more frequent binge eating episodes and food
craving associated with FA [29121],

Finally, the functional cluster (C3) presents the higher levels of full remission and the lowest of drop out, as well as
had the lowest levels of severity of FA. Further, this cluster is clinically speaking the most functional, presenting low
ED severity and general psychopathology. It also had the highest levels of self-directedness and persistence,

which may be associated with good compliance with the treatment.
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| 4. Conclusions

The dysfunctional cluster had the lower rates in full remission, while the functional cluster had the higher
proportions of full remission and the lowest of dropouts. Even though the moderate cluster presented the highest
rate of dropouts, a higher percentage of participants in this cluster could reach full remission of their symptoms.
Even though all participants presented FA symptoms, the differential characteristics of each cluster may be
important to defining proper treatment approaches for ED patients with FA. For example, the dysfunctional cluster
may benefit from treatments that target aspects of high severity ED symptoms and psychological distress; the
moderate cluster may be specifically benefited by a focused treatment for the reduction of FA symptoms; finally, the

functional cluster could continue with traditional approaches.
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