
Received: 2 February 2022 - Revised: 23 April 2022 - Accepted: 3 June 2022DOI: 10.1002/erv.2933

RE S EARCH ART I C L E

A network analysis in adolescent anorexia nervosa
exploring the connection between both patient and carer
reactions and outcome

Alessio Maria Monteleone1 | Giammarco Cascino2 | Laura Salerno3 |
Ulrike Schmidt4 | Nadia Micali5,6 | Valentina Cardi4,7 | Janet Treasure4

1Department of Psychiatry, University of
Campania “Luigi Vanvitelli”, Naples, Italy
2Department of Medicine, Surgery and
Dentistry ‘Scuola Medica Salernitana’,
Section of Neurosciences, University of
Salerno, Salerno, Italy
3Department of Psychology, Educational
Sciences and Human Movement,
University of Palermo, Palermo, Italy
4Department of Psychological Medicine,
Section of Eating Disorders, Institute of
Psychiatry, Psychology and Neuroscience,
King's College London, London, UK
5Department of Psychiatry, Faculty of
Medicine, University of Geneva, Geneva,
Switzerland
6UCL Great Ormond Street Institute of
Child Health, University College London,
London, UK
7Department of General Psychology,
University of Padova, Padova, Italy

Correspondence
Alessio Maria Monteleone, Department of
Psychiatry, University of Campania “Luigi
Vanvitelli”, Largo Madonna delle Grazie,
80138, Naples, Italy.
Email: alessiomaria.monteleone@
unicampania.it

Abstract
Objective: This paper used network analysis to test the associations between
eating disorder‐related psychopathology and carers’ responses to anorexia
nervosa symptoms in adolescents. Additionally, the prognostic value of central
and bridge network nodes was explored.
Method: This is a secondary analysis of a three‐armed randomised‐controlled‐
trial of adolescents with anorexia nervosa (n = 149) and their primary carer
(n = 149) who were allocated to either treatment as usual (TAU), or one of two
versions of a carer skills intervention (ECHO) added to TAU. A network
analysis was run in the full sample. The prognostic role of central and bridge
nodes was tested through multiple regression analyses.
Results: Carers’ depression and emotional over‐involvement, as well as pa-
tients' depression showed the highest strength centrality. Patients' depression
and carers’ accommodation exhibited the highest bridge expected influence.
Across the full sample, and in the ECHO group, carers’ accommodation pre-
dicted patients' higher body mass index (BMI), while patients' depression
predicted worse psychosocial functioning at 1‐year follow‐up. In the ECHO
group, higher carers’ depression also predicted lower BMI.
Conclusions: Carers’ accommodation and depression in both carers and pa-
tients were involved in the maintenance of psychopathology in adolescents
with anorexia nervosa. Depression in both patients and carers is a potential
treatment target for family interventions.
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Key points

� Accommodation is the carers’ variable most connected with adolescents'
symptoms and is positively associated with adolescents' BMI at 1 year
follow‐up.

� Depression is the adolescents' symptom most connected with carers’ func-
tioning and predicts impaired psychosocial functioning at 1 year follow‐up.

� carers’ depression contributes to the maintenance of anorexia nervosa
psychopathology and is negatively associated with adolescents' BMI at
1 year in ECHO treatment group.

1 | INTRODUCTION

The inclusion of families in the treatment of adolescents
with eating disorders is recommended by several clinical
guidelines, including those formulated by the National
Institute for Health and Care Excellence in the UK
(NICE, 2004). Family‐based therapy in which parents
implement refeeding has been the most widely dissemi-
nated treatment approach for adolescents with anorexia
nervosa (Fisher et al., 2019). However, the remission
rates at the end of treatment are unsatisfying (less than
50%) (Fisher et al., 2019).
Family‐based therapy originated as a behaviourally

focussed adaptation of family therapy (Russell
et al., 1987) and has been subsequently manualized and
systematically studied in randomised control trials
(Lock & Le Grange, 2019) which have shown its effec-
tiveness in adolescents (NICE, 2017). However, not many
predictors of clinical outcomes have been found, above
and beyond early response to treatment (Lock & Le
Grange, 2019). Lock et al. (2005, 2006) reported that
features such as single parent families and obsessive‐
compulsive and perseverative thinking styles in youths
were associated with the need for longer treatment.
Interestingly, a recent study used a network analysis and
examined the contribution of parental self‐efficacy and
eating disorder symptoms on clinical outcomes in ado-
lescents with anorexia nervosa (Hagan et al., 2021).
Parental beliefs in their responsibility to feed the child,
and the child's level of dietary restraint and discomfort
with social eating predicted weight restoration at the end
of treatment (Hagan et al., 2021). Central symptoms
(such as desiring weight loss, dietary restraint and feeling
fat) failed to predict the response to treatment. This
suggests that parental and social factors may need to be
included in models of treatment.
The cognitive interpersonal model for anorexia nerv-

osa (Schmidt & Treasure, 2006; Treasure et al., 2020;
Treasure & Schmidt, 2013) includes aspects of both carers
and child functioning in explaining illness maintenance.

The main proposal is that the eating disorder elicits
strong emotional reactions and extreme behaviours in
others, such as anger, hostility, criticism, despair, avoid-
ance, aggressiveness or hyper‐protection. These extreme
reactions are not only associated with worse outcomes for
patients', but also with increased carers’ distress and
burden. Furthermore, carers’ burden is accentuated if
their appraisals about the illness are negative (Matthews
et al., 2018; Ohara et al., 2016), and if there is a personal
family history of an eating disorder (Stefanini et al., 2019)
or reduced social support (Treasure & Nazar, 2016), but
not if carers are suffering from other psychiatric di-
agnoses (Monteleone et al., 2021). The cognitive inter-
personal model has been used to inform treatments of
eating disorders, such as the Maudsley Model of Anorexia
Nervosa Treatment for Adults, that is, MANTRA
(Schmidt et al., 2014), and the Experienced Carers
Helping Others (ECHO) approach (Rhind et al., 2014).
Both encourage a focus on carers’ behaviours as a target
some of the illness maintaining factors. In a randomised
clinical trial of the ECHO intervention (including self‐
help materials to optimise caregiving skills), carers of
adolescents with anorexia nervosa reported that care-
giving was less burdensome at the end of the interven-
tion. Also, the need for inpatient treatment was reduced
(Hodsoll et al., 2017). However, the change in carers’
distress after treatment did not predict patients' BMI and
a deeper investigation of the association between carers’
pre‐treatment distress and patients' clinical outcomes has
been suggested (Salerno, Tchanturia et al., 2016).
Network theory (Fried & Cramer, 2017;

McNally, 2016) posits that disorders do not emerge from
a latent cause, but that the dynamic, causal interactions
among symptoms themselves constitute the disorder. It
also identifies an “external field” composed of those
processes that are not part of the psychopathology but
which can trigger symptoms (Borsboom, 2017). Thus,
network analysis can simultaneously assess the interplay
between carers’ distress and behavioural and emotional
responses to the illness and patients' symptoms.
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The aim of this paper was to use a network analysis
including measures of both parental and adolescent
functioning to predict clinical outcomes in anorexia
nervosa. Our hypothesis was that parental high expressed
emotion (criticism and over‐involvement), and accom-
modation would bridge carers’ distress (anxious and
depressive symptoms) with adolescent eating disorder‐
related symptoms and would lead to poorer outcomes
(worse psychosocial functioning due to the illness and
lower BMI) at 1 year follow‐up.

2 | METHODS

2.1 | Participants

This study was a secondary analysis of data from a large
three‐arm multisite randomised controlled trial (RCT)
(Rhind et al., 2014) evaluating the effect of ECHO, a carer‐
skills training intervention for carers of adolescents with
anorexia nervosa (Rhind et al., 2014). The original sample
included 149 patients (aged between 12 and 21 years) and
up to three of their carers (n = 226). For this analysis, 149
patients and their primary carer only (n = 149) were
considered. Patients included adolescents with anorexia
nervosa, or suffering from an eating disorder not other-
wise specified of the anorexia nervosa subtype, according
to the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders criteria (APA, 1994). The
primary carer was defined as the person with the highest
number of contact hours with the patient.

2.2 | Protocol

Patients and carers were recruited from consecutive re-
ferrals from 38 specialised eating disorders outpatient
services across the UK. After obtaining informed consent,
participants were randomly allocated to receive: (a)
treatment as usual only (TAU, n = 50), (b) treatment as
usual plus ECHO (ECHO as self‐help; n = 49), or (c)
treatment as usual plus ECHOc (ECHO intervention
supplemented by telephone guidance and therefore
delivered as guided self‐help; n = 50). TAU was delivered
by the participating centres and consisted of outpatient
treatment as recommended by the National Institute for
Health and Care Excellence's guidelines (NICE, 2004) for
the treatment of anorexia nervosa in adolescents and
young adults. The ECHO intervention is based on the
cognitive interpersonal maintenance model of eating
disorders (Goddard et al., 2011; Schmidt & Trea-
sure, 2006). It combines psychoeducation with a skills
training approach and consists of a book (Treasure

et al., 2007) and theoretical and practical DVDs (Sepul-
veda et al., 2008). ECHOc is characterised by the addi-
tional use of telephone coaching sessions with
individuals with lived or professional experience of eating
disorders, who had been trained to use motivational
interviewing. For this study, the ECHO and ECHOc
groups were combined (n = 99) (Hodsoll et al., 2017).
carers’ and patients' data were collected at baseline
(referral to the outpatient service) and follow‐up (six and
12 months) (Rhind et al., 2014). The detailed protocol of
the RCT is available elsewhere (Rhind et al., 2014).

2.3 | Patients' measures

Single items from the Short Evaluation of Eating Disor-
ders (SEED) (Bauer et al., 2005) were used at baseline to
evaluate core eating disorder symptoms (i.e. drive to re-
striction, fear of weight gain, exercise and purging be-
haviours) over the previous week.
The Depression, Anxiety and Stress Scales (DASS‐21)

(Lovibond & Lovibond, 1995) questionnaire was used at
baseline to measure patients' psychological distress. The
DASS‐21 is a 21‐item self‐report measure assessing
depression, anxiety, and stress over the previous week
using a 4‐point Likert scale (ranging from 0 = “Did not
apply to me at all” to 3 = “Applied to me very much or
most of the time”). The DASS‐21 Depression and Anxiety
subscales were used in the present study and they show
good to excellent internal consistency in the present
study (Cronbach's α = 0.926 and 0.832 for depression and
anxiety subscales, respectively).
The Clinical Impairment Assessment 3.0 (CIA) (Bohn

et al., 2008) was used at baseline and at follow‐up to
measure eating disorder‐related impairment of psychoso-
cial functioning. The CIA is a 16‐item scale, and each item
is rated on a four‐point Likert scale (ranging from 0= “Not
at all” to 3 = “A lot”). Higher scores indicate greater
impairment. The CIA shows excellent internal consis-
tency in the present study (Cronbach's α = 0.932 and 0.960
at baseline and at 1 year follow‐up, respectively).
Body Mass Index (BMI): BMI (weight/height2) was

obtained from a medical assessment at 1 year follow‐up.

2.4 | Carers’ measures

The Depression, Anxiety and Stress Scales (DASS‐21)
(Lovibond & Lovibond, 1995) questionnaire was used at
baseline to measure carers’ psychological distress. See
earlier discussion for details about this instrument (i.e.,
Patients' measures subsection). The DASS‐21 depression
and anxiety scores were used in the present study and

MONTELEONE ET AL. - 67
 10990968, 2023, 1, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1002/erv.2933 by U
niversity C

ollege L
ondon U

C
L

 L
ibrary Services, W

iley O
nline L

ibrary on [21/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



they demonstrated good to excellent internal consistency
(Cronbach's α = 0.908 and 0.827 for depression and
anxiety subscale, respectively).
The Family Questionnaire (FQ) (Wiedemann

et al., 2002) was used at baseline to measure carers’
expressed emotion, which measures carers’ attitudes and
behaviours towards a relative with an illness. The FQ
consists of 20 items and each item is rated on a four‐point
Likert scale (ranging from 1 = “never/very rarely” to
4 = “very often”). The FQ has two subscales: critical
comments, and emotional over involvement (EOI).
Higher scores indicate greater levels of expressed
emotion. Both subscales showed acceptable to good in-
ternal consistency in this study (Cronbach's α = 0.892
and 0.772 for criticism and EOI subscale, respectively).
The Accommodation and Enabling Scale for Eating

Disorders (AESED) (Sepulveda et al., 2009) was used at
baseline to measure carers’ accommodation to eating
disorder symptoms (e.g., avoidance and modifying rou-
tines, providing reassurance, accepting rituals around
meals, turning a blind eye to unwanted behaviours and
allowing family functioning to be controlled). The
AESED is a 33‐item scale rated on five‐point Likert scale
(ranging from 0 = “never” to 4 = “every day”). A high
AESED score is associated with high family accommo-
dation to eating disorder symptoms. The AESED total
score was used in the present study, and showed excellent
internal consistency (Cronbach's α = 0.926).
The Caregiver Skills Scale (CASK) (Hibbs et al., 2015)

was used at baseline to measure carers’ skills (Goddard
et al., 2011; Schmidt & Treasure, 2006). The CASK has 27
items, rated on a visual analogue scale with anchors at
0 and 100, with higher values representing higher self‐
assessed skill‐levels. The CASK total score used in the
present study had excellent internal consistency (Cron-
bach's α = 0.908).
The Oslo Social Support Scale (OSSS‐3) (Kocalevent

et al., 2018) was used at baseline to measure perceived
social support (covering support from family, friends and
neighbourhood). The OSSS‐3 consists of three items; the
first item is rated on a four‐point Likert scale from one to
four and the other two items were rated on a five‐point
Likert scale from one to five, with item‐specific
response options. High values represent strong levels of
social support. The OSSS‐3 shows acceptable internal
consistency in the present study (Cronbach's α = 0.752).

2.5 | Analyses

Analyses of internal consistency and descriptive statistics
were conducted in SPSS v. 22. Network analysis was
conducted using R (R Core Team, 2016), version 3.4.4,

using the qgraph package. The network included the
overall patient population (n = 149) at baseline, before
receiving the intervention. Patients' nodes were the core
eating disorder symptoms (drive to restriction, fear of
weight gain, exercise and purging behaviours from the
SEED), eating disorder‐related impairment on psychoso-
cial functioning (CIA), and depressive and anxiety
symptoms (DASS‐21). carers’ nodes included carers’ re-
sponses to the illness, that is, caregiver skills (CASK),
emotional over‐involvement and criticism (FQ), accom-
modation (AESED), social support (OSLO) and perceived
distress (anxiety and depression from the DASS‐21).
According to the methodology described by Epskamp

et al. (2018), a partial correlational network analysis was
performed. The strength centrality index was measured
and plotted. Following the recommendations by
Epskamp et al. (2018), the stability of the network was
estimated using the bootnet package (Epskamp
et al., 2016). First, the Correlation Stability (CS) coeffi-
cient was estimated. This corresponds to the maximum
proportion of the population that could be dropped so
that the correlation between the re‐calculated indices of
the obtained networks and those of the original network
would equal or be higher than 0.7. Epskamp and
Fried (2018) suggested that 0.25 is the minimum cut‐off
to consider the network reliable. The accuracy of edge‐
weights was calculated by drawing bootstrapped confi-
dence intervals using nonparametric bootstrapping
(nboots = 2500). The bridge symptoms (i.e., those playing
a primary role in connecting two or more symptom
communities (Jones et al., 2021)) were selected. The
bridge function from the networktools package
(Jones, 2017) was employed to estimate bridge centrality.
The bridge expected influence, which is the raw sum of
the values (+ or −) of all edges that connect a node to all
nodes that are not part of the same community (Levinson
et al., 2018), was calculated. A high bridge expected value
means that the node is strongly and positively connected
to other nodes included in other communities. An a
priori definition of communities was applied, and two
communities were identified: one representing patients'
symptoms (eating disorder‐related psychopathology,
depressive and anxiety symptoms, and clinical impair-
ment due to the illness), and the other including carers’
reactions (caregiving skills, emotional over‐involvement,
criticism, accommodation, perceived social support, and
depression and anxiety).

2.6 | Regression analyses

Multiple regression analyses were carried out to test the
prognostic utility of central and bridge nodes in the pre‐
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treatment network. These nodes were included as pre-
dictors. Adolescents' BMI and eating disorder‐related
impairment of psychosocial functioning at 1 year
follow‐up were entered as outcomes in these models.
Regression analyses were calculated across the full sam-
ple (n = 121), and then separately for TAU (TAU n = 37)
and TAU plus ECHO (n = 84) groups. Neither patients'
BMI, nor age, or duration of illness were entered as
covariates in the models because the inclusion criteria
limited the variation in age, illness duration and BMI. A
t‐test for independent samples was used to compare
clinical characteristics between patients included in the
follow‐up and those who discontinued.

3 | RESULTS

Demographic and clinical characteristics of the sample
are reported in Table 1.
At the time of admission to the study the adolescents

with anorexia nervosa (female (91.9%) had a BMI of 16.8
(SD = 2.2) and were aged 16.9 (SD = 2.1). Mothers
(married or living with a partner (75.2%) were most often
(93.3%) the primary carer and (69.1%) were also
employed.

3.1 | Network analysis

The pre‐treatment network is reported in Figure 1;
strength centrality indices are plotted in Figure 2. The
network was stable (the CS of the network was 0.36 for
strength). Carers’ depression (M = 1.05) and emotional
over‐involvement (M = 1.02), and patients' depression
(M = 0.98) emerged as the most central nodes in the
network. According to the strength centrality difference
test, the strength centrality index of these nodes was
significantly higher than 72% of all other nodes estimates.
Bridge expected influence of network nodes are plotted in
Figure 3. Patients' depression (BEI = 0.07) and carers’
accommodation towards the illness (BEI = 0.05) were the
nodes with the highest bridge expected influence.

3.2 | Regression analyses

Multiple regression analyses were run first across the full
sample (n = 121), then in each treatment group sepa-
rately. Patients' depression, and carers’ accommodation
towards the illness, depression and emotional over‐
involvement were included as predictors, while BMI
and clinical impairment at 1 year were included as out-
comes in different models. Across the full sample, carers’

accommodation towards the illness positively predicted
patients BMI at 1 year (ß = 0.20; p = 0.04). Patients'
depression predicted eating disorder‐related impairment
of psychosocial functioning at 1 year (ß = 0.27;
p = 0.008). No significant predictors were identified in
the TAU group. In the ECHO group, carers’ accommo-
dation towards the illness was positively associated with
patients' BMI at 1 year (ß = 0.23; p = 0.02), while carers’
depression was negatively associated with patients' BMI
at 1 year (ß = −0.22; p = 0.04). In the ECHO group,
patients' depression was positively associated with eating
disorder‐related impairment of psychosocial functioning
at 1 year follow‐up (ß = 0.31; p = 0.009).
Comparison of patients who underwent the follow‐up

assessment (n = 121) with those who did not (n = 28)
revealed no significant differences in BMI, illness dura-
tion, age, patients' variables (eating disorder symptoms,
eating disorder‐related impairment on psychosocial
functioning, depressive and anxiety symptoms) and
carer's variables (caregiver skills, emotional over‐
involvement and criticism, accommodation, social sup-
port, and perceived distress). Thus, the subgroup of
follow‐up patients included in the regression analysis was
representative of the all sample.

4 | DISCUSSION

We used a network analysis to test the associations be-
tween carers’ emotional and behavioural reactions to the
eating disorder and patients' clinical outcomes. Patients'
depression, and carers’ depression and emotional over‐
involvement were the most central nodes of the
network; patients' depression and carers’ accommodation
were the nodes with the highest bridge function and
predicted treatment outcomes across the full sample. The
prognostic role of these variables was confirmed in the
ECHO group alone, in which carers’ depression predicted
treatment outcomes.
Following recent recommendations for conducting

network analysis in studies of eating disorders (Mon-
teleone & Cascino, 2021), a highly inclusive network was
calculated including patients' eating and affective symp-
toms, and carers’ emotional and behavioural reactions to
the illness (Treasure & Nazar, 2016). The resulting
network was stable and reproducible according to the
criteria proposed by Epskamp and Fried (2018). In line
with the cognitive interpersonal model of anorexia
nervosa (Treasure & Schmidt, 2013), findings indicated
that carers’ distress (depressive and anxious symptoms)
and reactions to the illness were associated with the
illness psychopathology, and likely contribute to its
maintenance. Only one previous study (Hagan
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et al., 2021) has included carers and patients' variables in
a network of adolescents with anorexia nervosa. How-
ever, that study only considered one caregiving variable,
that is, parental self‐efficacy, and no measures of affective
symptoms or other caregiving behaviours.
Our study hypothesis was partially confirmed. Carers’

accommodation was the carers’ variable most connected
with patients' symptoms, thus bridging carers’ distress
(anxious and depressive symptoms) with the adolescent
symptoms. These results and the centrality of carers’
depression align with findings in the literature noting the
association between carers’ depression, accommodation
and eating disorder symptoms.
Negative emotions, such as guilt and anxiety are

prevalent among carers experiencing suboptimal out-
comes from family‐based therapy for eating disorders
(Wufong et al., 2019). Carers recognised that accommo-
dating behaviours reduced their self‐efficacy and inter-
fered with the goal of recovery (Fox & Whittlesea, 2017).
Another study found that carers of more severely ill ad-
olescents with anorexia nervosa reported significantly

greater levels of depression and expressed emotions and
these variables were interrelated (Schwarte et al., 2017).
The association between carers’ depression and pa-

tients' eating disorder‐related symptoms were confirmed
in the ECHO group, where carers’ depression at baseline
was associated with lower patients' BMI at 1‐year follow‐
up. This is consistent with previous findings displaying
that maternal guilt at baseline was associated with eating
disorder‐related symptoms at the end of treatment in
adolescents with anorexia nervosa (Dennhag et al., 2019).
In a previous analysis of these data, it was found that
carers receiving the ECHO skill‐based training interven-
tion reported less distress (small effects) at follow‐up
compared to the control group (Hodsoll et al., 2017).
Similarly, patients in the ECHO group reported lower
distress (small effects), fewer hospital admissions and a
trend for higher BMI at follow‐up (Hodsoll et al., 2017).
Altogether, these findings generate interesting hypothe-
ses, such as that the effectiveness of the ECHO treatment
might be due to its effects on carers’ depression or that
carers with high levels of depression might benefit more

TABLE 1 Demographic and clinical characteristics of the sample

Patients (n = 149) Primary Carer (n = 149)

Age, M (SD) 16.89 (2.13) 48.09 (5.99)

Gender, n (%) females 137 (91.9) 142 (95.3)

Years in education, M (SD) 11.76 (1.99) 15.45 (3.67)

BMI on admission (kg/m2), M (SD) 16.85 (2.23) ‐

Primary diagnosis, n (%)

Anorexia nervosa 112 (75.2) ‐

Eating disorders not otherwise specified with restricting features 37 (24.8) ‐

Illness duration (months), M (SD) 22.35 (22.37) ‐

Carer type, n (%)

Mother ‐ 139 (93.3)

Father ‐ 7 (4.7)

Grandmother ‐ 1 (0.7)

Sibling ‐ 2 (1.3)

Employment status, n (%)

Employed (full time/part time) 12 (8.0) 103 (69.1)

Unemployed/retired/sick leave/student 136 (91.3) 32 (21.5)

Other/missing 1 (0.7) 14 (9.4)

Marital status, n (%)

Married/living together/in a relationship 22 (14.7) 112 (75.2)

Single/divorced/separated/widowed 119 (79.9) 35 (23.5)

Missing 8 (5.4) 2 (1.3)
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Fowg

Prg

Rst

Exc

Dpr

Anx

ClI

Crt

EmO

ScS

Acc

CrD

CrA

CrS

Patients
Fowg: Fear of weight gain
Prg: Purge
Rst: Restriction
Exc: Excercise
Dpr: Depression
Anx: Anxiety
ClI: Clinical Impairment

Primary Carer
Crt: Criticism
EmO: Emotional Overinvolvement
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F I GURE 1 Estimated network of overall patient population (n=149) at baseline [Colour figure can be viewed atwileyonlinelibrary.com]
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F I GURE 2 Plot of the strength centrality
indices of each network node. Acc, carer's
accommodation; Anx, patient's anxiety; CII,
patient's clinical impairment; CrA, carer's
anxiety; CrD, carer's depression; CrS,
caregiving skills; Crt, carer's criticism; Dpr,
patient's depression; EmO, carer's emotional
over‐involvement; Exc, patient's exercise;
Fowg, patient's fear of weight gain; Prg,
patient's purging; Rst, patient's restriction;
Scs, carer's social support
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from the intervention. These suggestions may be further
reinforced by the evidence that no significant associations
were seen in the TAU group, although the low size of this
sample may have affected this result.
The network analysis in this study not only demon-

strated the importance of carers’ depression, but also the
centrality of patients' depression in the network. This
mirrors findings from a network analysis conducted in a
large sample of adolescents with anorexia nervosa which
found that depression featured strongly in the central
network node (Monteleone et al., 2019). Studies involving
adults with anorexia nervosa have also found that co-
morbidity with depression has an adverse effect on clin-
ical outcomes (Ambwani et al., 2020; Keshishian
et al., 2021). Interestingly, patients' depression rather
than eating disorder symptoms connected with carers’
functioning. This is an interesting, yet an under‐
investigated link which might shed further light on the
maintenance of eating disorder symptoms through pa-
tient‐ and carer‐related variables.
Across the full sample patients' depression predicted

impaired psychosocial functioning at 1 year follow‐up,
corroborating similar findings from the same database
(Salerno, Tchanturia et al., 2016).
A somewhat puzzling finding was the positive asso-

ciation between carers’ accommodating behaviours and
patients' BMI at follow‐up. This is not consistent with the
predictions from the cognitive interpersonal model of
anorexia nervosa (Treasure & Schmidt, 2013) although
accommodating behaviours are an understandable

reaction to the distress of others. A recent review sug-
gested that emotional over‐involvement, a construct
including accommodating behaviours (Wamboldt
et al., 2000), might have some benefits across a wide
range of psychiatric and medical disorders (Rie-
necke, 2020). This may occur because carers who are
accommodating may validate their child's distress, and
the children can perceive the carer as helping them and
being on their side. It may be that only if accommodating
behaviours are prolonged or excessive they may serve to
embed unhelpful habits (Schmidt & Treasure, 2006).
Also, there may be an interaction between parents. For
example, a previous study found that patient's distress
was worse when both mother and father were high in
accommodation (Salerno, Lo Coco et al., 2016). It is
possible to hypothesise that a “good enough dose” of
emotional over‐involvement, including accommodating
behaviours, might favour positive clinical change. Over-
all, future studies are needed to explore whether the
effectiveness of family interventions occurs by changing
accommodating processes or only in the presence of these
behaviours that may be associated with a heightened
family involvement towards the treatment.

4.1 | Strengths and limitations

The main limitations of this study are that only data from
one carer were analysed, and that the clinical sample
included individuals with short duration of illness and

Bridge Expected Influence (1−step)
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F I GURE 3 Plot of the bridge expected
influence of each network node
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moderate illness severity, which limits the general-
isability of the findings. A further limitation is the lack of
inclusion in the network of factors that had negatively
predicted outcome from FBT (Lock et al., 2005) such as
obsessive‐compulsive symptoms and marital status of
caregivers. Despite these limitations, the study included a
wide variety of patient and carer variables in the network
analysis, and it assessed the prognostic role of central and
bridge nodes. Interestingly, the nodes with the highest
centrality and bridge function predicted treatment
outcome in the overall group of patients. This confirms
that network analysis might have prognostic utility
(Fried & Cramer, 2017), also in the field of eating disor-
ders (for a review see Monteleone & Cascino, 2021).

4.2 | Clinical implications

These findings highlight the importance of monitoring
and addressing depressive symptoms in both patients
with anorexia nervosa and their carers. Encouraging ev-
idence from eating disorder family therapies demon-
strates that these therapies are effective in reducing
depression and negative aspects of caregiving in family
members (Baudinet et al., 2021). Furthermore, the cur-
rent data generate the hypothesis that carers’ accommo-
dating behaviours might be helpful to some extent in the
treatment of adolescents with anorexia nervosa.
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