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Abstract

Introduction: There is a direct association between patients with insecure attach-
ment style (IAS), behavioural inhibition (BIS) and behavioural activation (BAS) motiva-
tional systems, and anorexia nervosa (AN). However, the possible direct relationships
between these three variables have not been studied.

Objective: The main objective of this study is to analyse the relationship between
these variables and propose a framework for analysing and understanding these
relationships.

Methodology: A systematic review was carried out following the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines, searching the
following terms: ‘anorexia’, ‘attachment’ and those related to motivational systems.
The final search was limited to publications in English dated between 2014-2022 for
‘anorexia and attachment’ and 2010-2022 for ‘anorexia and BIS/BAS’.

Results: Of the 587 articles retrieved, 30 were included in this study for the textual
data analysis of the relationship between anorexia and attachment (17), anorexia and
motivational systems (10) and anorexia, attachment and motivational systems (3). An
association between avoidant IAS, AN and hypersensitivity to punishment of the BIS
was observed in the analysis. A relationship was also observed with hyperreinforce-
ment sensitivity of the BAS. After reviewing the articles, a possible relationship
between the three factors, along with other mediating factors, was found.
Discussion: AN is directly related to the avoidant IAS and to BIS. Similarly, bulimia
nervosa (BN) was directly related with anxious IAS and BAS. However, contradictions
were found in the BN-BAS relationship. This study proposes a framework for analys-

ing and understanding these relationships.
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1 | INTRODUCTION

Previous research has identified various factors related to the
causes of eating disorders (EDs) and successful treatment of these
disorders (Cassioli et al., 2022; Harrison et al, 2016; Tasca &
Balfour, 2014). Among these causes are family (Miinch et al., 2016;
Wallis et al, 2018) and personality characteristics (Martinussen
et al., 2017). Consequently, empirical evidence shows that these
factors can play a relevant role in both the cause of EDs and the
efficacy of their treatment both on their own and in combination

with each other.

1.1 | EDs and family factors

EDs, including anorexia nervosa (AN), bulimia nervosa (BN), binge ED
(BED) and ED not otherwise specified (EDNQS), are psychiatric
disorders in which family dynamics are a relevant cause (Gismero,
2020; Quiles et al., 2013; Wallin & Saha, 2020). Family structure and
relationship styles may be relevant in treatment as well (Fox et al.,
2017; Gismero, 2020; Linardon et al., 2018; Quiles et al., 2013).
Therefore, the treatment of EDs from a family perspective can be
essential for success, both to overcome the disorder and to maintain
the effects of subsequent psychotherapy (Couturier et al., 2013;
Wallin & Saha, 2020).

One of the core elements of family dynamics is the attach-
ment style (Cortés-Garcia et al, 2021; Oldham-Cooper et al.,
2021). The caregiver's supporting style and the type of relationship
between parents and children impact children's responses and
adaptations to their environment (Cortés-Garcia et al, 2021;
Forsén et al., 2019). According to Bowlby's theory (Bowlby, 1979;
Brumariu & Kerns, 2010), secure attachment style (SAS) provides
the optimal balance between providing a secure base of protection
and an autonomous exploration system. Within this safe environ-
ment, the person can seek the caregivers support when they feel
that they need help. In the exploration system, the person explores
and understands their environment without the help of caregivers.
SAS is understood to be a protective approach to caregiving for
mental health (Barg, 2011). Insecure attachment styles (IASs), by
contrast, are defined as styles that create an imbalance between
the secure base and the exploration system. IAS, according to
Bowlby (1979) and Ainsworth et al. (2015), can be divided into

three substyles:

e Avoidant attachment: The person prefers the exploration system
to regulate themselves and does not rely on the caregivers to regu-
late their behaviour, resulting in them appearing cold and distant in
their presence.

e Anxious attachment: The person is not able to relax in the pres-
ence or in the absence of the caregivers.

e Disorganized or unresolved (Main & Solomon, 1990), characterized
by reacting with apparently incompatible behaviours in the pres-

ence of caregivers.

Key Practitioner Message

e During the Covid-19 lockdown, an increase in eating dis-
order incidence was observed.

o With the need to quarantine, more interaction with fami-
lies with insecure attachment styles occurred, during
which family conflict may have increased.

e Analysing the role of hypersensitivity to interpersonal
rejection and the use of food as a reinforcement can help
understand the increasing prevalence and severity of
cases.

o New longitudinal studies are needed that analyse the
relationship between attachment, motivational systems
and eating disorders, also focusing on to the trauma vari-
able, and the possibility of understanding attachment as a
dimensional variable.

All' lASs have been associated with other psychopathologies, such
as the ED (Keating et al., 2016; Szalai, 2020).

1.2 | EDs and personality characteristics

Personality factors are important in the treatment of ED (Martinussen
et al.,, 2017). There is evidence that maladaptive perfectionism, high
levels of neuroticism, and obsessive or rigidity of thought are common
elements in people with EDs (Dakanalis et al., 2014; Lazarevi¢ et al.,
2016; Martinussen et al., 2017; Minch et al, 2016). One of the
personality theories that have been correlated to EDs is Gray's
personality motivational systems theory (Becerra, 2010; Gray, 1970).
Combining motivational systems with personality dimensions from

Eysenck's model, Gray proposes two systems:

e Behavioural inhibition system (BIS) composed of anxiety, including
introversion and neuroticism, and

e Behavioural activation system (BAS) composed of impulsivity,
including extroversion and neuroticism (Becerra, 2010; Gray,
1970).

There are two BIS subscales, anxiety and fear, and three BAS
subscales, reward responsiveness, drive and the fun seeking (Harrison
et al., 2016).

According to this theory, people with high levels of BIS are more
sensitive to punishment, whereas high levels of BAS are more
sensitive to reinforcement (Becerra, 2010; Gray, 1970; Keating et al.,
2016). According to this model, introverted people are more
susceptible to BIS because they are more sensitive to punishment
(Squillace et al., 2011) and, because of that, they tend to inhibit
themselves. In contrast, extroverts are associated with BAS because
they are more sensitive to reinforcement; thus, their personality

makes them more actively seek social reinforcement (Becerra, 2010;
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Keating et al., 2016; Squillace et al., 2011). In personality studies
from motivational systems (e.g., Becerra, 2010), people diagnosed
with AN, or other ED profiles based on food restriction, BIS is the
predominant neurobiological system of activation. In contrast BN, or
other ED profiles based on compulsive food intake and/or purging
symptoms, high levels of activation of both BIS and BAS have been
observed (Becerra, 2010).

1.3 | IAS and BIS and BAS

In Ochsner's (2008) model, social stimuli, such as interactions
between caregivers and those cared for, lead to aversion or
reinforcement feelings. These feelings can influence the attachment
style that is generated from them (Huh et al., 2020; Ochsner, 2008).
By exposing the neurobiological principles of affective learning,
Ochsner (2008) highlights the medial prefrontal cortex and the insula
as the limbic regions related to this learning process. The motiva-
tional process of approach-avoidance to the caregiver is also
described in the Bowlby-Ainsworth attachment theory (Bowlby,
1979). In Ainsworth's strange situation procedure, they differentiate
between attachment styles and affective regulation of the child by
approaching or withdrawing behaviours with the caregiver
(Rodriguez, 2008).

Attachment and motivational systems are two constructs that
have a strong influence on mental health (Huh et al., 2020). In other
disorders, such as depression, attachment and motivational systems
have been identified as treatment risk factors, negatively affecting
duration and prognosis (Huh et al., 2020). In addition, a positive rela-
tionship between BIS punishment sensitivity and BAS reinforcement
sensitivity has been observed with anxious IAS (Huh et al., 2020;
Shahzadi & Walker, 2022), BIS punishment sensitivity and the avoi-
dant IAS (Lan & Wang, 2020; Shahzadi & Walker, 2022). Furthermore,
BAS is negatively related to avoidant IAS (Huh et al., 2020; Shahzadi &
Walker, 2022).

1.4 | IAS, BIS and BAS, and AN

Evidence indicates that there is a direct relationship between IAS and
AN (Cortés-Garcia et al., 2021; Forsén et al., 2019; Monteleone et al.,
2017; Szalai, 2020), between BIS/BAS and AN (Becerra, 2010;
Keating et al., 2016; Minnick et al., 2017; Murcia et al., 2009), and
between IAS and BIS/BAS (Huh et al., 2020; Lan & Wang, 2020;
Shahzadi & Walker, 2022). Based on this background and context, this
study aims to identify the existence of possible joint relationships
between the IAS, the BIS/BAS and AN.

There are antecedents to this study, such as the results obtained
by Monteleone, Cardi, et al. (2018) who established a possible mediat-
ing role of BIS in the relationship between IAS and ED. Other evi-
dence has been found by Dakanalis et al. (2014) and Miinch et al.
(2016), who found similar relationships (Dakanalis et al., 2014; Miinch
et al,, 2016). However, this evidence is still scarce, and there is no

systematic review in published literature that explores the available

data on the relationship between the three variables.

1.5 | Trauma and EDs
There is a widely studied association between history of family trauma
and EDs (Rosenberg et al., 2023). For example, child abuse, specifically
emotional abuse, is directly associated with eating psychopathologies
(Tasca et al., 2013). Moreover, a mothers' experience of lack of affec-
tion seems to have a direct effect on a patient's body dissatisfaction
(Grenon et al., 2016).

The prevalence of childhood trauma experienced by patients with
AN (Gander et al., 2021; Murray & Holton, 2021; Pignatelli et al.,
2017) suggests the need to analyse the possible relationship between
childhood parenting styles and the formation of disorganized IAS
(Lecannelier et al., 2011). Moreover, trauma is also related to BIS (Huh
et al., 2020) and to appearance of bodily disconnection symptoms in
AN (Gander et al., 2021; Murray & Holton, 2021).

The primary two aims of this study are as follows:

e To carry out a systematic review of the literature that identifies
the possible relationships between IAS, motivational systems and
AN and

e To propose a framework for family therapy with patients with AN

and high levels of BIS, based on the results obtained in the review.

The proposed framework would be of clinical use due to the high
comorbidity between AN and personality disorders with high BIS
levels (Martinussen et al., 2017; Meyer, 2002).

2 | METHODOLOGY

2.1 | Design

This is a systematic review based on the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA) (Page et al,,
2021). The search methodology consists of the following.

2.2 | Bibliographic search

PubMed, Scopus, MEDLINE and PsycINFO were used as sources. For
the manual search, Google Scholar platform was used. These data-
bases offer comprehensive coverage of research in psychology and
neuropsychology of the relationships described from a psychological,
social and neurophysiological perspective.

Initially, the publications between 1 January 2000 and 24 March
2022 were taken into account. Academic, experimental and review pub-
lications were also reviewed by tracking search terms in title/abstract. In
the eligibility phase of the search, the date range was further narrowed

to ensure the most current systematic review found related to the topic.
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2.3 | Search strategy

The keywords used were ‘Anorexia AND attachment’; ‘Anorexia
AND (BIS or BAS or FFS or “Reward Sensitivity” or “Punishment Sen-
sitivity” or “Gray Personality Theory”)’; and ‘Anorexia AND Attach-
ment AND (BIS or BAS or FFS or “Reward sensitivity” or “Punishment

sensitivity” or “Gray Personality Theory”)’.

24 | Eligibility criteria

All titles and abstracts that appeared in databases when entering the
terms and operators were reviewed by one researcher and supervised
by two other researchers. Publications were selected in the identifica-

tion phase based on the following criteria.

241 | Inclusion criteria

1. Empirical review of academic publications.

1.1 Based on the results found in the eligibility phase, inclusion
criteria were further narrowed to the following: Only empirical
academic publications that were carried out since the year of
publication of the last review of each topic (A and B) were
considered. Therefore, the date of the most recent
similar review was selected for each of the relationships stud-
ied (A and B).

2. Explicit mention of the terms and the study of the relationship
between the following variables between 1 January 2000 and
31 March 2022:

A. attachment-AN,

B. BIS/BAS-AN and

C. attachment-BIS/BAS-AN.

2.1 In the eligibility phase, inclusion criteria were further nar-
rowed to the based on time frame of studies published since
the year of publication of the last review.

e For A: from 1 January 2014 to 31 March 2022.
e For B: from 1 January 2010 to 31 March 2022.
e For C: no modifications due to lack of results.

3. Use of standardized instruments to assess attachment and BIS/-
BAS. AN may already be diagnosed when comparing experimental
groups with the control group. The following instruments are con-
sidered valid for the standardized assessment of attachment:

e Attachment Style Questionnaire (ASQ; Feeney et al., 1994);

e Cartes Modéles Individuels de Relation (CAMIR, or the reduced

version CaMir; Balluerka et al., 2011);

e Adult Attachment Interview (AAl; George et al., 1996);

e Experiences in Close Relationships (ECR; Brennan et al., 1998);

e Inventory of Parent and Peer Attachment (IPPA; Armsden &

Greenberg, 1989);

e Kerns Security Scale (Kerns et al., 1996);

e Parental Bonding Instrument (PBI; Parker et al., 1979);

o Adult Attachment Scale (AAS; Collins & Read, 1990); and

e Relationship Scale Questionnaire (RSQ; Griffin & Bartholomew,
1994).
For the standardized evaluation of the motivational systems, the
following instruments were considered valid:
o the BIS/BAS scales (Carver & White, 1994);
e Sensitivity to Punishment and Sensitivity to Reward Question-
naire (Torrubia et al., 2001); and
e Appetite Motivation Scale (AMS; Smillie & Jackson, 2005).
4. Studies with persons old enough to develop AN (not animals or
babies).
5. Publications in English.
6. Attachment is studied within the family context.

2.4.2 | Selection criteria

The identification phase was carried out by reviewing the title and
abstract of all the articles according to the inclusion criteria. Two addi-
tional researchers supervised both the search method and the choice
of operators as well as the selected articles. In the screening phase,
the title and abstract were also reviewed to make a first selection of
the studies that fit the criteria.

In the eligibility phase, the title and abstract of the screened stud-
ies were reviewed, validating the use of standardized instruments
with correct psychometric properties. Considering the data collected
in this phase, the inclusion/exclusion criteria were further narrowed
by adding the empirical review and date of publishing criteria and
excluding review studies. In the inclusion phase, the full text was
reviewed to confirm their admission to the textual data synthesis
phase, ensuring an exhaustive compliance with the inclusion and
exclusion criteria.

2.5 | Quality evaluation

The quality of included studies was assessed by the Newcastle-
Ottawa Scale (Wells et al., 2014), a widely accepted and used scale for
the analysis of the risk of bias in observational studies of these dimen-
sions. This scale evaluates the selection of the sample, the comparabil-
ity between studies and the determination of exposure and evaluates
the risk of bias from 1 to 9. As a cut-off point, a score greater than
7 was considered as low risk of bias and less than 7 as high risk.

3 | RESULTS

In the identification phase, 1014 results were found entering the
operators in the selected databases. Seven more results found
through manual searches are also added. Out of the 1021 studies
retrieved, 587 were left in the screening phase after duplicates were
discarded. Of this pre-selection, for the eligibility phase, 161 records
were screened based on the inclusion criteria (1)-(6), thus discarding

426 publications. To offer new empirical data from the latest reviews
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and advance knowledge without overlapping the data with previous
reviews, the inclusion criteria (1.1) and (2.1) were introduced, eliminat-
ing the temporary segment criterion of (2) from this phase. After ana-
lysing the data, 42 publications were chosen for full-text analysis,
using the inclusion criteria (1.1), (2) and the time criteria of (2.1), and
(3)-(6). For the textual data synthesis phase, 17 publications of
relation A, 10 of relation B and 3 of relation C were included in the
final analysis. After reading and analysing the selected studies, a narra-
tive synthesis of the results was carried out. The studies included are
grouped according to the associations under study. Figure 1 depicts
the PRISMA flowchart of this search strategy.

3.1 | Relationship A between IAS and AN

All the studies included in this section are cross-sectional, except for
two studies by Redondo and Luyten (2018, 2021) and Pace et al.
(2016, 2017). The other studies did not measure disorganized IAS in
their attachment assessment.

The study by Cascino et al. (2022) found that avoidant IAS was
more frequent than anxious IAS in patients with AN. The results
obtained by Katznelson et al. (2021) show 81.3% of IAS in their sam-
ple with AN, highlighting the avoidant subtype. Moreover, Amianto
et al. (2022) found an association between anxious IAS and AN medi-
ated by obsessive-compulsive symptoms, highlighting the higher
prevalence of anxious IAS in AN compared to HC. The study by Mon-
teleone et al. (2021) revealed that the IAS explained, together with
the confidence in body sensations, 45% of the symptomatology in
AN. Monteleone et al. (2019) found that those with EDs had high
scores for anxious and avoidant IAS, emphasizing the high scores of
both attachment styles in both AN and BN. However, the scores in
BN of both IAS were lower than in AN. Monteleone, Patriciello, et al.
(2018) found a greater positive correlation between avoidant IAS and
the scores obtained for ED symptomatology in general than between
the anxious IAS and these scores. A later study, conducted by Monte-
leone et al. (2017), revealed an association of anxious and avoidant
IAS with AN and BN, suggesting a transdiagnostic approach when
studying EDs. Furthermore, the studies by Redondo and Luyten

'
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attachment Motivational Systems Attachment AND Motivational Systems
A) (B) ©
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v v v v
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=
2 | | | ]
Records identified through database Additional records identified through
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Records after duplicates removed
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&
=
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(title and abstract) (n=131)
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E in textual data analysis
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(2018, 2021) showed a correlation between all IAS, including disorga-
nized and AN symptomatology. In the 2021 study, avoidant IAS was
more frequent in patients with restrictive AN than HC (Redondo &
Luyten, 2021), while a positive correlation of AN symptomatology
with disorganized IAS was also observed. In the 2018 study, alexithy-
mia functioned as a total mediating variable in the IAS-AN association
(Redondo & Luyten, 2018). The results of the study by Nalbant et al.
(2020) showed lower levels of secure attachment in the AN clinical
sample. Nandrino et al. (2020) observed in their AN sample a greater
presence of anxious and avoidant IAS, in addition to lower competen-
cies for intrapersonal emotional management skills compared to the
HC. Batista et al. (2018) found higher levels of anxious and avoidant
IAS in the sample with AN than in the healthy control group (HC). In
the study by Pace et al. (2017), it was found that the associations of
avoidant and disorganized IAS with AN were greater when compared
to the HC. Finally, Pace et al. (2016) observed higher levels of the anx-
ious, avoidant and disorganized IASs in their sample with AN com-
pared to the HC.

The studies show a clear association between IAS and AN, in
some cases offering mediating variables, such as alexithymia
(Redondo & Luyten, 2018) and obsessive-compulsive rigidity
(Amianto et al., 2021). There are other elements to consider, such as
the recommendation of a transdiagnostic approach in the study of
EDs (Monteleone et al., 2017), lower intrapersonal skills and interper-
sonal management (Nandrino et al., 2020), and the limited study of
the relationship between disorganized IAS and AN or other ED.

Table 1 shows the information of 14 of the 17 articles that studied
relationship A. The three articles that were found through the search

for A but that studied relationship C are described in the C section.

3.2 | Relationship B between AN and BIS or BAS
The studies described in this section are all cross-sectional with the
exception of the study by Harrison et al. (2016), which carried out a
longitudinal study with one measurement before treatment and
another after treatment. The study observed that BIS levels were
higher in the AN group compared to the HC. This difference was
maintained after the recovery of people with AN. As for BAS, the
study found lower values in AN than in HC; however, the difference
was insignificant (Harrison et al., 2016).

Of the cross-sectional studies, the results obtained by King et al.
(2021) observed a negative correlation between body mass index
(BMI), BIS and the severity of symptoms of AN. The study also
observed better cognitive capacity in people with low BIS. However,
Jonker et al. (2020) found a robust association between BIS levels and
the severity of AN. Bernardoni et al. (2018) observed, through mag-
netic resonance imaging (MRI), selective changes in the neural bases
of punishment in AN, which were greater when compared to HC. In
addition, Kanakam et al. (2017) found in their study that people with
AN had lower BAS level than HC. It also observed a negative correla-
tion between BMI and BIS, duration of AN and BAS, fasting and BAS,
age and BAS and the abuse of laxatives and BAS, and finally positive

correlations between appetitive motivation and BAS. They also found
genetic influence in studies of twins with AN regarding BAS, with sim-
ilarly low BAS scores between monozygotic twins in the experimental
group compared to the HC (Kanakam et al., 2017). Monteleone et al.
(2014) showed higher BIS levels in AN compared to HC and did not
observe intragroup or intergroup differences in BAS levels. Moreover,
the results of the study by Glashouwer et al. (2014) showed a greater
association in the binge/purge AN subtype than in the restrictive AN
subtype within the association between BIS-AN. They also observed
high scores of BAS in both AN subtypes, establishing the possibility
that AN functioned as a predictor of the hypersensitive motivational
system. Giel et al. (2013) compared patients with AN compared to
two HCs, one from athletes and the other from non-athletes. The
levels of BAS and attentional fixation towards stimuli associated with
physical activity were higher in people with AN compared to an HC of
non-athletes and without attentional or BAS differences compared to
the other HC of athletes. The results also showed a greater feeling of
guilt and negativity in people with AN than in all people from the HC
of the more sedentary group. Furthermore, it was proposed that peo-
ple with AN experience hunger as a reinforcer of their behaviour (Giel
et al., 2013). The study by Jappe et al. (2011) observed higher BIS and
BAS in people with AN compared to HC, with special emphasis on the
high score on the anxiety and fear BIS subscales, as well as the low
score on the BAS reinforcer-seeking subscale. This study concluded
with the possibility that people with AN had a hypersensitive motiva-
tional system. Finally, Harrison et al. (2011) described higher pleasure-
seeking BAS values in the HC, as well as higher BIS values in the
group with AN. The study also found no intragroup differences in the
BAS values of the ED group.

The studies collected for this section show, in general, an associa-
tion between BIS and AN. The use of neuroimaging tests in the study
by Bernardoni et al. (2018) further validates these results, since differ-
ences have been found between people with AN and healthy people
in the neural bases of learning through discipline.

As for the associations of BAS with AN, the studies collected
observed that BAS was not associated differently with the symptoms
of AN than with those of BN (Harrison et al., 2011; Kanakam et al.,
2017; Monteleone et al., 2014). The studies also showed no differ-
ences in the comparison between cases and controls (Giel et al.,
2013). The negative correlation between BAS and the time with the
diagnosis of EDs does stand out as relevant (Kanakam et al., 2017).

The 10 studies that collect information on relationship B are sum-

marized in Table 2.

3.3 | Relationship C between IAS, BIS and BAS
motivational systems, and AN

In this section, all the studies included are cross-sectional. The
description of the data is divided according to the search between
those that analysed the IAS-AN (A) and then later offered data on
personality and those considering the personality in the search terms
of IAS-BIS/BAS-AN (C) from the outset.
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2 | WILEY

(Continued)

TABLE 1

Results

Attachment style

Test (attachment)

Diagnoses

Female %

Age (years)

Participants (n)

Author/year

Anxious and avoidant-very bad intrapersonal and bad

Avoidant
Anxious

ECR

63 AN-R

100%

AVE AN 19.54
AVE HC 19.98

11-19

AN—63

Nandrino 2020

interpersonal-AN

HC—-63

Avoidant AN —* anxious and avoidant insecure attachments
Anxious

ECR-R

32 AN-R
9 AN-P

100%

AN—-35

Batista 2018

0.02)
Insecure is not predictor

ED > HC both IAS

(t=2.33,p

HC-35

BUDIA ET AL

Avoidant

25 AN
25BN

100%

ED 16-25

ED-50

Pace 2017

Not organized
Secure (F/A)

Anxious (E)

AVE HC 20

14-18

HC-50

HC (n = 25):

=24):

AN group (n

22 AN-R
3 AN-P

100%

AN—25

Pace 2016

(F/A)n =13
(E)n

=0

8

(Ds) n

(n

Ds)n =11

=3)

(CCn =0

HC-25

Avoidant (Ds)

Not organized (U)

Not classified (CC)

Abbreviations: AAl, Adult Attachment Interview; AN, anorexia nervosa; AN-P, anorexia nervosa binge/purge type; AN-R, anorexia nervosa restrictive type; ASQ, Attachment Style Questionnaire; AVE, average;
BN, bulimia nervosa; ECR, Experiences in Close Relationships; ED, eating disorder; HC, healthy control group; IAS, insecure attachment style; IPPA, Inventory of Parent and Peer Attachment; OC, obsessive-

compulsive symptoms.

3.3.1 | Theresults of (A) that are valid for (C): The
IAS-personality-AN relationship

As previously mentioned, the review of (A) references to personality
as a mediator of the IAS-AN relationship has already been observed.
Lazarevi¢ et al. (2016) showed that the variables of avoidance, perfec-
tionism and concern for the body were presented as predictors of AN,
with the IAS as an aggravating factor of the AN symptoms in their
association.

Minch et al. (2016) considered factors from Eysenck's model,
such as introversion/extroversion in the comparison between the
group with AN and the HC. They also studied the IAS-AN relation-
ship, finding a higher frequency of IAS in the sample with AN. Finally,
the study by Dakanalis et al. (2014) observed a mediation of perfec-
tionism between the IAS-AN association.

The results collected on personality describe the importance of
analysing certain personality variables as relevant elements in the
study of the IAS-AN relationship.

3.3.2 | About the IAS-BIS/BAS-AN relationship
The study by Monteleone, Cardi, et al. (2018) found a mediating role
for BIS in the association between anxious IAS and EDs with restric-
tive symptomatology. The study found no differences between the
ED subgroups and HC in their relationship with BAS. They mentioned
anxious attachment as an independent variable, BIS as a mediator and
AN as a dependent variable (Monteleone, Cardi, et al., 2018). Also, De
Paoli et al. (2017) observed a positive correlation between avoidant
and anxious IAS, interpersonal rejection sensitivity and eating symp-
toms as drivers towards weight loss and bulimia (De Paoli et al., 2017).
Moreover, Keating et al. (2016) wrote that anxious and avoidant IAS,
along with depressive symptoms, is associated with AN, with BIS as a
mediator. Attachment styles and depressive symptoms explained 59%
of the variance of AN mediated by BIS, compared to 19% of the vari-
ance of the same relationship in HC (Keating et al., 2016).

The results of the studies described reveal an association
between the IAS, the BIS motivational system and AN (Keating et al.,
2016). They also observe IAS as a preceding variable, with BIS as a
mediator, and AN as a dependent variable (Monteleone, Cardi, et al.,
2018). In addition, other related variables were observed, such as
depressive symptoms and sensitivity to interpersonal rejection, inter-
preted as a mode of sensitivity to punishment (De Paoli et al., 2017)
(see Table 3).

3.4 | Risk of bias

The Newcastle-Ottawa Scale was used to assess risk of bias (Wells
et al., 2014). Table 4 shows that, of the 30 included studies, 22 studies
had a low risk of bias (73.3%), while 8 had a high risk of bias (26.6%).
Most of the studies with a high risk of bias are due to the experimen-

tal group not being compared with an equivalent healthy control
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(Continued)

TABLE 2

Female
%

Results

BIS/BAS test

Diagnoses

Age (years)

Participants (n)

Author/year

f levels of guilt and negative affect when unable to

exercise
AN > HC

AN is maintained by a pursuit of reward (hunger as R+)
AN > HC in BIS (p < 0.00001)

AN > HC in BAS (p < 0.005)

f BIS anxiety and fear

¢ BAS-FS

BUDIA ET AL

The BIS/BAS scales

SPSRQ

22 AN-R
9 AN-P

100%

12-45

AN—-31

Jappe 2011

HC-33

f motivational system sensitivity

Abbreviations: AMS, Appetite Motivation Scale; AN, anorexia nervosa; AN-P, anorexia nervosa binge/purge type; AN-R, anorexia nervosa restrictive type; AVE, average; BAS, behavioural activation system; BIS,
behavioural inhibition system; BMI, body mass index; BN, bulimia nervosa; ED, eating disorder; EDNOS, eating disorder not otherwise specified; FS, fun seeking; HC, healthy control group; MRI, magnetic

resonance imaging; R+, positive reward; SPSRQ, Sensitivity to Punishment and Sensitivity to Reward Questionnaire.

group, as observed in Dakanalis et al. (2014), Harrison et al. (2016),
Katznelson et al. (2021), Monteleone, Patriciello, et al. (2018) or
Monteleone et al. (2019, 2021). The study by Lazarevi¢ et al. (2016)
presents a medium risk of bias due to the lack of an adequate defini-

tion or representativeness of its experimental group (see Table 4).

4 | DISCUSSION

The aim of this study was to analyse the evidence of the relationship
between IASs, motivational systems and AN. The goal was to find
common elements that could create a framework of interaction
between these variables. Thirty investigations have been collected
and analysed, and the results were organized according to the associa-
tions between the variables IAS-AN (A), BIS/BAS-AN (B) and IAS-
BIS/BAS-AN (C).

Regarding the (A) relationship, it has been observed that family
relationship styles may be relevant drivers of EDs, as demonstrated in
previous studies (Gismero, 2020; Quiles et al., 2013; Wallin & Saha,
2020). Avoidant IAS has been more associated with AN than BN and
HC (Cascino et al., 2022; Katznelson et al., 2021; Monteleone,
Patriciello, et al., 2018; Redondo & Luyten, 2021). Anxious IAS was
also associated with AN and BN to a greater degree than with HC
(Amianto et al., 2021; Batista et al, 2018; Pace et al, 2016).
Disorganized IAS has been associated more closely with all EDs rather
than with HC (Pace et al., 2016).

Regarding the (B) relationship, the results showed that beha-
vioural inhibition and sensitivity to punishment (BIS) were more
strongly associated with AN than with HC (Glashouwer et al., 2014;
Jonker et al., 2020), as shown in the literature (Becerra, 2010; Minnick
et al,, 2017). However, Kanakam et al. (2017) found a negative corre-
lation between appetitive motivation of the BAS and some restrictive
symptoms, such as fasting or diet abuse.

However, the results of the relationship between BAS and AN
are contradictory, with opposing data being observed between the
studies collected, as well as in comparison with what was expected
(Becerra, 2010). For example, the study by Giel et al. (2013) described
a greater relationship between BAS and the HC of non-athletes than
with people with AN and found no differences with respect to
another HC of athletes. Harrison et al. (2011, 2016) observed a lower
association of BAS with HC than with AN. Finally, Kanakam et al.
(2017) found a negative correlation between BAS and restrictive
symptoms and diet abuse (Kanakam et al., 2017).

In the study of the association of the three variables (C), the
restrictive profile of AN, being most associated with the avoidant IAS,
suggests dysfunctional avoidance of reinforcement, in this case food,
as a primary reinforcer. Social support is a secondary reinforcer
(Keating et al., 2016). The ambivalent profile of BN, consisting of
alternating periods between binge eating or purging with restrictive
phases of intake, could explain this direct relationship. This is also the
case with avoidant IAS (Keating et al., 2016) and with anxious IAS
(Monteleone, Cardi, et al., 2018). This may be due to the fact that a
person with BN is more inclined to actively seek out social
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TABLE 4

Studies

(n = 30)

Nalbant
2020

Batista 2018

Katznelson
2021

Amianto
2021

Nandrino
2020

Monteleone
2018b

Pace 2017

Monteleone
2021

Monteleone
2019

Cascino
2022

Redondo
2021

Redondo
2018

Monteleone
2017

Pace 2016

Monteleone
2014

Kanakam
2017

Harrison
2011

Harrison
2016

King 2021
Jonker 2020

Bernardoni
2018

Giel 2013
Jappe 2011

Glashouwer
2014

Monteleone
2018a

Keating
2016

De Paoli
2017

Dakanalis
2014

l LEY BUDIA ET AL.
Risk of bias assessment.
Selection - Exposure
Comparability
Non- Total score
lor>1 Same response (max. 9
Adequate  Representative  Selection  Definition  outcomes Ascertainment method rate points)
* * * * * * * * 8
* * * * * * * * 8
* * * * 4 (no HC)
* * * * * * * * 8
* * * * * * *
* * * * * 5 (no HC)
* * * * * * * *
* * * * 4 (no HC)
* * * * * 5 (no HC)
* * * * * * * * * 9
* * * * * * * * * 9
* * * * * * * * * 9
* * * * * * * * 8
* * * * * * * * * 9
* * * * * * * * * 9
* * * * * * * 7
* * * * * * * 7
* * * * 4 (no HC)
* * * * * * * * 8
* * * * * * * * *
* * * * * * * 7
* * * * * * * * * 9
* * * * * * * * * 9
* * * * * * * 7
* * * * * * * * * 9
* * * * * * * * 8
* * * * * * * * * 9
* * * * 4 (no HC)
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TABLE 4 (Continued)
Selection - Exposure
Comparability
Non- Total score

Studies lor>1 Same response (max. 9
(n = 30) Adequate  Representative  Selection  Definition  outcomes Ascertainment method rate points)
Lazarevic & * * * - 6

2016
Minch * * * * * " 7

2016

Note: We have used asterisks to mark in the table those requirements that each article met within the risk of bias assessment. The orange shading of the

rows serves to mark those studies with a high risk of bias.

reinforcement (Becerra, 2010; Squillace et al., 2011). However, the
person with BN also has deficits in emotional identification and regu-
lation skills (Nandrino et al., 2020). This results in them seeking social
reinforcement insatiably (anxious IAS) or failure in their repeated
attempts to achieve it. They also prefer autonomy (Dakanalis et al.,
2014). The lower association found between anxious IAS with AN
than with BN (Monteleone, Patriciello, et al., 2018) supports this the-
ory. Finding evidence of BIS mediation in the IAS-AN association, and
even causality in the relationship (Monteleone, Cardi, et al., 2018), we
can interpret that avoidant attachment with caregivers can be aggra-
vated by the perception of the hypersensitive motivational system to
punishment in people with AN (Glashouwer et al., 2014; Jappe et al.,
2011).

If we cross-examine these data points with those collected on the
disorganized IAS as an indication of experiencing a traumatic family
experiences, the traumatic events can be associated with a rejection
of the family by the person suffering from AN (Pace et al., 2016) and
therefore an increase of BIS (De Paoli et al., 2017). Likewise, since dis-
organized attachment is more present in people with EDs than in
healthy people, this type of attachment can be considered a common
transdiagnostic element within EDs (Lecannelier et al., 2011). Further-
more, the relationship that exists between anxious IAS and AN
(Amianto et al., 2021; Batista et al., 2018; Monteleone, Cardi, et al.,
2018), and BAS and AN (Giel et al., 2013; Glashouwer et al., 2014;
Jappe et al., 2011), suggests the rejection of the categorical approach
and the choice of the dimensional approach. This is the case because
AN is also related to these variables, but to a lesser degree than avoi-
dant IAS (Katznelson et al., 2021) and BIS variables (Jonker et al.,
2020).

Finally, other personality variables, such as perfectionism or neu-
roticism, can strengthen the IAS-AN relationship (Dakanalis et al.,
2014; Lazarevi¢ et al., 2016). Polarized introversion or extroversion,
found in the study by Miinch et al. (2016), is another important per-
sonality variable in this relationship. Regarding the emotional identifi-
cation variables, alexithymia has been shown to be a mediator in the
positive IAS-AN relationship (Redondo & Luyten, 2021). For this rea-
son, the study by Redondo and Luyten (2021) suggests that the pref-
erence for autonomous emotional regulation may be associated with
an inability to identify one's own emotions and thus be related to the

symptoms of AN.

4.1 | The transdiagnostic framework of the three
related dimensions of ED

The proposed model is derived from the results of the review and
aims to offer an alternative explanation of the interaction of the vari-
ables, create potential avenues for formulating new approaches and,
eventually, resolve the contradictions observed. The study has been
inspired by Fairburn's transdiagnostic theory (Cortés-Garcia et al.,
2022; Fairburn et al., 2003), among others. Although the study
focused on obtaining data on AN, the results obtained on the interac-
tion of the IAS and the BIS/BAS with BN have been used as well. In
this way, a deeper understanding of their interaction has been
created.

It is a model in which the variables IAS, BIS/BAS and ED work as
three associated dimensional variables, each one having two poles at
its extremes: a restrictive pole, composed of the avoidant IAS, BIS and
AN (or other ED with a food restriction nature), and a bulimic-
impulsive pole, which is composed of the anxious IAS, BAS and BN
(or other ED with a binge eating/purging nature). The variables that
share a pole are associated more closely than with those that are
located at the opposite pole. The variables of opposite poles are also
related as well, but less closely than variables of the same pole. In
some cases, variables of the opposite pole can be inversely related
(see Figure 2).

In the centre of the image, in the black box, we find the transdiag-
nostic variables, found mostly in EDs. These variables include trauma
and disorganized attachment, perfectionism, neuroticism, alexithymia
and emotional regulation difficulties. These variables strengthen the
interdimensional interrelationships that make the person vulnerable to

suffering from EDs.

41.1 | The restrictive pole

Within our framework, in the psychological evaluation of restrictive
ED cases, an avoidant attachment style with signs of disorganization
and a special sensitivity to punishment will be found with greater
probability. In patients this could be represented as a person with
strong food restriction symptoms, marked alexithymia with a history

of intra-family or interpersonal traumatic situations (e.g., bullying,
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FIGURE 2 Transdiagnostic
framework of the three related
dimensions of eating disorders.
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parental neglect or abuse, etc.). Family conflict would be an additional
variable, marked by a communication style with expressed emotion
(criticism, hostility and overinvolvement of the parent or guardian). As
for personality variables, using Gray's approach, a hypersensitivity to
punishment would be observed. In addition, the reinforcing capacity
of food could be reversed. This may become a punishment due to the
sensation of bloating, overeating and the fear of gaining weight as
well as of hunger, which would become a positive reinforcement, due
to a subjective sense of control exercised through hyporexia or
anorexia. The patient would also, to a lesser extent, show hypersensi-
tivity towards the reinforcement of hunger, increasing the patient's
tolerance to it and thus aggravating the problem. Likewise, other per-
sonality variables, such as perfectionism and neuroticism, would fur-

ther aggravate the problem.

4.1.2 | The bulimic-impulsive pole
In the psychological evaluation of a bulimic or BED profiles, an anx-
ious attachment style is more likely to be found, with a high score
in disorganized attachment, as well as a special sensitivity to
reinforcement. This patient profile would show alexithymia and diffi-
culty or inability to manage their emotions and impulses. Upon
analysis, the experience of traumatic situations may also be
observed, and a family communication style with high expressed
emotion. Hypersensitivity to this reinforcement may lead to dys-
functional self-reinforcing behaviours such as hyperphagia and com-
pensation. This results in the patient developing a tolerance to
reinforcement and pushing the affected person to increase the fre-
quency, intensity and duration of this behaviour. They would also
have a special sensitivity to punishment, although to a lesser extent
than those with AN, so the feeling of fullness and guilt would func-
tion as aggravators of the problem, together with perfectionist and
neurotic personality styles.

With both poles serving as extremes, clinical cases of EDs would
also occur in intermediate situations, with symptoms shared by both
poles (bulimarexic disorder). In some cases, the affected people could

even oscillate from one pole to the other.

BULIMIANERVOSA/BINGE|EATING DISORDER

- 4
RESTRICTIVE|ED) C—————————————— BINGE/PURGE EATING DISORDERS

4.2 | Clinical implications of the framework

Firstly, the framework highlights the fact that research in personality
psychology from Gray's approach and its relation to EDs is still
scarce, and the connection between variables such as those in the
framework can reveal modes of interaction that have not been fully
considered. Secondly, the theoretical eclecticism stands out as a
strong theoretical implication of the framework. This is the case
since its design and conclusions are the result of combining different
approaches within psychology: cognitive-behavioural, systemic,
third-generation therapies and integrative therapies. The study seeks
to combine elements of each intervention approach on a rigorous
scientific basis. In addition, based on the evidence that supports the
framework, a specific treatment could be designed for patients with
EDs and concomitant personality disorders (e.g., avoidant, borderline
or histrionic).

In the framework, priority would be given to establishing a con-
nection where the patient could feel comfortable in a therapeutic
environment. In the first phases, experiential avoidance, myths and
dysfunctional beliefs about the body and food as a punishment,
impulse control and the search for reward would be worked on. In
later phases, after having built trust with the person, work can be
done on the feeling of self-efficacy after overcoming the first thera-
peutic challenges. Finally, aspects of attachment in social relationships
and in the family would be worked on, as it as one of the core drivers
of the disorder.

It is important to discuss the limitations of the study. First, some
of the studies used empirical instruments in which the BAS did not
obtain robust enough reliability to make firm statements about its
relationship with EDs in the model (e.g., Harrison et al., 2011, 2016;
Jonker et al, 2020). Second, contradictory data have been found
regarding the relationship between BIS and BN, BAS and both EDs,
and the difference between IAS in their association with sub-
diagnoses of EDs. Therefore, the proposed relationships should be
confirmed in future studies. Third, most studies use instruments that
do not measure disorganized/unresolved attachment (ECR and ASQ).
For this reason, future research should consider psychometric mea-

surements of this type of attachment to contrast the mode of
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relationship of this variable, as well as opt for psychometric measure-
ments with a structured or semi-structured interview. Fourth, this
study does not delve into the trauma as a variable due to its complex-
ity requiring a separate review. In future studies, it will be helpful to
delve deeper into trauma in the study of the relationship between
attachment, motivational systems and EDs, as it is clinically relevant
to the treatment of EDs and family therapy. Fifth, the heterogeneity
of the primary studies, such as very wide age range, the different
types of designs used and the diversity of their methodological qual-
ity, allows only a cautious interpretation. Finally, almost all of the
studies reviewed had a sample exclusively made up of women, which
prevents observing differences based on gender.

When dealing with family relationships, the neurobiological
formation of a personality factor and the possible implication of
traumatic events, it needs to opt for the longitudinal research design
for the observation of attachment, personality and behaviour vari-
ables, and family trauma in the different stages of the development
of people who end up developing an ED. We must also bear in mind
that 20% of the studies collected did not compare their results with
a control group, which increases the risk of bias in the results
obtained.

Finally, it would be preferable to contrast motivational systems
with neuroimaging techniques for the analysis of differential function-
ing between cases and controls, such as the analysis of differences in
the neurobiological functioning of reward and learning systems.

5 | CONCLUSION

The data collected in this review allow us to propose a pioneering
framework in the understanding of attachment style as a dimensional
variable. The adoption of the dimensional and transdiagnostic
approach would bring the research closer to clinical reality, since the
categorical approach frequently fails in practice when it comes to
establishing an accurate clinical diagnosis.

A core strength of the study is that it has gathered data from a
line of research little studied thus far, such as the analysis of the asso-
ciation between the variables insecure attachment, motivational sys-
tems and AN. Furthermore, the collection of contradictory data
regarding the relationships described allows new research questions
to be raised. Subsequent research should opt for the dimensional
approach, the longitudinal data collection method and the consider-
ation of the trauma variable in the study of attachment and as a sepa-

rate variable.
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