ARCHIVIO ISTITUZIONALE
ONIVERSITA DI BOLOGNA DELLA RICERCA

Alma Mater Studiorum Universita di Bologna
Archivio istituzionale della ricerca

General psychopathological symptoms in children, adolescents, and young adults with anorexia nervosa—a
naturalistic study on follow-up and treatment

This is the final peer-reviewed author’s accepted manuscript (postprint) of the following publication:

Published Version:

Jacopo Pruccoli, F.C. (2023). General psychopathological symptoms in children, adolescents, and young
adults with anorexia nervosa—a naturalistic study on follow-up and treatment. EUROPEAN JOURNAL OF
PEDIATRICS, 182(3), 997-1007 [10.1007/s00431-022-04745-9].

Availability:
This version is available at: https://hdl.handle.net/11585/910356 since: 2022-12-23

Published:
DOI: http://doi.org/10.1007/s00431-022-04745-9

Terms of use:

Some rights reserved. The terms and conditions for the reuse of this version of the manuscript are
specified in the publishing policy. For all terms of use and more information see the publisher's website.

This item was downloaded from IRIS Universita di Bologna (https://cris.unibo.it/).
When citing, please refer to the published version.

(Article begins on next page)

27 June 2026


http://doi.org/10.1007/s00431-022-04745-9
https://hdl.handle.net/11585/910356

This is the final peer-reviewed accepted manuscript of:
Pruccoli J, Chiavarino F, Nanni C, Parmeggiani A.

General psychopathological symptoms in children, adolescents, and young adults with anorexia
nervosa-a naturalistic study on follow-up and treatment.

Eur J Pediatr. 2023 Mar; 182(3): 997-1007.

The final published version is available online at: 10.1007/500431-022-04745-9

Terms of use:

Some rights reserved. The terms and conditions for the reuse of this version of the manuscript are

specified in the publishing policy. For all terms of use and more information see the publisher's
website.

This item was downloaded from IRIS Universita di Bologna (https.//cris.unibo.it/)

When citing, please refer to the published version.



https://cris.unibo.it/
https://doi-org.ezproxy.unibo.it/10.1007/s00431-022-04745-9

Title

General psychopathological symptoms in children, adolescents, and young adults with Anorexia Nervosa.
A naturalistic study on follow-up and treatment.

Authors

Jacopo Pruccoli (1,2), Francesca Chiavarino (1,2), Camilla Nanni (2), Antonia Parmeggiani (1,2)

Affiliations

1) IRCCS Istituto delle Scienze Neurologiche di Bologna, Centro Regionale per i Disturbi della Nutrizione e
dell’Alimentazione in Eta Evolutiva, UO Neuropsichiatria dell’Eta Pediatrica, Bologna, Italy

2) Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), Universita di Bologna, Bologna, Italy

Corresponding author

Antonia Parmeggiani, Department of Medical and Surgical Sciences, University of Bologna, Via Massarenti
9, 40138 Bologna, Italy. Email: Antonia.parmeggiani@unibo.it

Abstract

Background: Recent research has assessed the role of general psychopathological symptoms in the natural
history of mental health conditions, including Anorexia Nervosa (AN) in adults and obesity in children;
nevertheless, literature assessing general psychopathological symptoms in young patients with AN and
their potential prognostic role in long-term outcomes is lacking.

Methods: Observational, naturalistic study, involving young patients hospitalized for AN. General
psychopathological symptoms were assessed by administering Symptom Check List-90-R (SCL-90-R) at
admission (T0) and discharge (T1). AN-specific psychopathology was assessed with Eating Disorders
Inventory-3 Eating Disorder Risk (EDRC) and Body Uneasiness Test Global Severity Index (BUT-GSI).
Potential TO-T1 modifications of general psychopathological symptoms and their possible associations with
baseline psychopathological, weight, and psychopharmacological variables were assessed with a
Generalized Linear Model (GLM), corrected for baseline SCL-90-R scores. Then possible associations
between TO general psychopathological symptoms and the risk of re-hospitalization at 1 year were
assessed with the Kaplan-Meier method and Cox regression.



Results: This study enrolled 133 patients (mean age 16.9+/-2.9 years, F=91.8%). A significant TO-T1
reduction (p<0.001) in almost all the general psychopathological symptoms (except Paranoia) emerged. The
GLM revealed that higher EDI-3 EDRC scores were associated with higher T1 SCL-90-R scores in multiple
domains. Cox Regressions revealed a predictive role of SCL-90-R Interpersonal Sensitivity (B=0.113, hazard
ratio=1,119, p=0.023) on the risk of re-hospitalization at 1 year.

Discussion: General psychopathological symptoms in young patients with AN may be influenced by hospital
treatment interventions, and have a potential prognostic role on post-discharge outcomes. Further
longitudinal studies are required.
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1. Introduction

Feeding and Eating Disorders (FED) represent a group of psychiatric illnesses characterized by a persistent
disturbance of eating or eating-related behavior, which results in the altered consumption or absorption of
food and significantly impairs physical health or psychosocial functioning [1].

Several studies have shown that eating disorders are often associated with psychiatric comorbidities [2,3].
The fact that comorbid psychiatric disorders and suicidal ideation are frequent in patients with FED and
have a great impact on long-term outcomes is well demonstrated in the literature [4,5]. However,
psychiatric comorbidities have mostly been examined only in adult samples [4]. Moreover, evidence exists
of the relationship between specific and general psychopathology in FED.

An increasing number of studies are assessing the clinical role and the predictive value of general
psychopathological symptoms for the natural history and treatment of different mental health conditions
[6-8]. Previous studies have described the prevalence and clinical impact of general psychopathological
symptoms in subjects with euthymic Bipolar Disorder [6], and Problematic Smartphone Use [8].

The assessment of general psychopathological symptoms in subjects with FED represents a specific topic in
the scientific literature, which has gained greater attention most recently. Monteleone and colleagues
characterize general psychopathological symptoms in subjects with mixed diagnoses of FED, to assess the
effect of the COVID-19 pandemic in an Italian sample (mean age 29.19 + 12.05 years) [7]. In another sample
of adults with mixed diagnoses of FED, general psychopathological symptoms have shown direct
correlations with overweight and obesity, but not in subjects with AN [9].

Anorexia Nervosa (AN) is a severe psychiatric disorder, classified in the chapter “Feeding and Eating
Disorders” of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [1]. The
three crucial features of AN are a persistent energy intake restriction, leading to a body weight below the
minimally normal level, intense fear of weight gain or persistent behavior that interferes with it, and a
disturbance in self-perceived weight or shape [1]. AN is particularly common among adolescent females; its
peak incidence is between 15 and 19 years [2]: in a recent systematic review, the weighted means of
lifetime prevalence for AN were 1.4% (0.1-3.6%) for women and 0.2% (0—0.3%) for men [10]. Furthermore,
Anorexia Nervosa often takes a chronic and disabling course and is characterized by substantial morbidity



and the highest mortality of all mental disorders: its standardized mortality rate is approximately 6 and
about one-fifth of those who die, commit suicide [11]. Beyond completed suicides, non-suicidal self-injury
(NSSI) has been reported to have a high prevalence among individuals with AN [12]. Individuals with AN and
NSSI may show elevated rates of episodes of binging and purging, internalizing and externalizing
psychopathology, and lower intelligence quotient [13,14]. Specific personality traits, moreover, have been
documented in individuals with FED and comorbid NSSI, such as harm avoidance and self-transcendence
[15].

As regards children and adolescents, a recent study has assessed the relation between general
psychopathology and clinical outcomes in children with overweight/obesity [11]. General psychopathology
has been investigated in adult subjects with AN to assess potential correlations with psychosocial [16] and
cultural factors [17]. Despite the relevant role of general psychopathological symptoms in the natural
history and management of FED, the literature describing general psychopathological symptoms in children
and adolescents with AN, and their potential prognostic role in long-term outcomes, is considerably scarce.

The present study aims to investigate general psychopathological symptoms and their prognostic role in
rehospitalization after hospital treatment in a sample of children and adolescents with AN.

2. Methods

2.1. Study design and participants

The present paper describes an observational, retrospective, naturalistic study. The study took place in the
context of a wider observational study assessing the use of psychopharmacological interventions in the
treatment of FED in children, adolescents, and young adults, including both treated and untreated subjects,
which was conducted in a third-level Italian reference Center and was approved by the local ethical
committee (code NPI-DAPSIFA2020). During the planning and conduction of this study, the authors
observed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) [18]. The
evidence here reported focuses on the included hospitalized children and adolescents with AN, who
underwent a standardized protocol of assessments during the treatment, and represent a clinical group for
whom targeted literature evidence for general psychopathological symptoms is almost absent. The study
received no sponsorship or funding from any company.

The study was conducted in April 2022, by retrospectively and consecutively enrolling all the patients
assessed at the study Center between 01/01/2016 and 31/01/2021, and with at least one hospitalization
for FED; all subjects with potentially complete follow-up documentation were included. In the reference
Center, the day-hospital service represents a third-level treatment, including intensive psychological,
nutritional, and medical support. Patients admitted to day-hospital treatment are required to attend the
hospital five days per week and receive daily assistance from dedicated nurses and physicians. Assisted
meals are provided daily, and the patients are separated from their families during their stay in the
hospital. All the subjects included in this study underwent the same multidisciplinary program, delivered by
the same clinical team, in the same hospital, and following the same international clinical guidelines
[19]. Intensive day-hospital interventions have been equated to inpatient interventions previously in
European clinical studies involving individuals with FED [20]. Thus, admittance to day-hospital or inpatient
treatment regimes was considered “hospitalization” for the present study.



The data of all the eligible patients were collected and organized. For this study, inclusion criteria were a) a
diagnosis of AN, according to the DSM-5 criteria; b) acquisition of informed consent; c) a complete
standardized assessment of general psychopathological symptoms with the Symptom Check List-90-R (SCL-
90-R)[21,22]. The exclusion criterion was 1) insufficient clinical documentation. The selection of the sample
was performed including all the consecutive, eligible patients during the selected period, to provide an
unbiased and naturalistic observation. Given the naturalistic character of the study, no missing data has
been replaced.

2.2. Assessment methods

This study had two main objectives. The primary objective was to document the general psychopathological
symptomatology of a sample of children and adolescents with AN, and its potential modifications with a
multidisciplinary hospital treatment for eating disorders (ED) in the developmental age. All the included
patients received an assessment for ED at hospital admittance, covering psychopathological, biochemical,
and nutritional parameters. The following variables were considered: demographics (age and declared
gender), clinical (AN subtype, comorbidities, duration of untreated illness, and hospitalization), as well as
anthropometric variables (BMI at hospital admission, TO, and hospital discharge, T1). Child and adolescent
neuropsychiatrists and clinical psychologists — all of them trained and specializing in the field of FED in
developmental age — performed the diagnostic process according to DSM-5 diagnostic criteria [1]. This
process was supported by the systematic administration of the following tests, all validated for the
assessment of children and adolescents with ED in the Italian language:

The Symptom Check List-90-R (SCL-90-R) [21,22], is a self-report questionnaire assessing the
severity of 90 psychiatric symptoms during the last week. A 5-point Likert scale is used to rate
the severity of each symptom, with a range from 0 (not at all) to 4 (extremely). The referring
items are organized to calculate subscales. These include Somatization, Obsession-compulsion,
Interpersonal sensitivity, Depression, Anxiety, Hostility, Phobia, Paranoia, and Psychoticism. A
Global Severity Index (GSl), calculated from a mean of all 90 items, represents the best single
indicator for the current psychiatric disturbance. The SCL-90-R has a reported good internal
consistency (alpha values for the sub-scales range from 0.70 to 0.96) [21,22]. This test,
moreover, has an adequate one-week test-retest reliability, with correlation coefficients
concerning the subscales which range from 0.80 to 0.90 [21].

2. The Eating Disorders Inventory-3 (EDI-3), a self-assessment questionnaire routinely used in
the diagnosis of ED symptoms, expressed in the form of six Composite scores: Eating Disorder
Risk (EDRC), Ineffectiveness (IC), Interpersonal Problems (IPC), Affective Problems (APC),
Overcontrol (OC), Global Psychological Maladjustment (GPMC) [23]. These scores are the
combination of 12 subscales; ED-specific subscales are Drive for Thinness (DT), Bulimia (B), and
Body Dissatisfaction (BD) [18]. The EDI-3 has reliability coefficients that range from 0.83 and
0.90. The composite scales present test-retest reliability coefficients ranging between 0.84 and
0.87. The Italian version of EDI-3 presents a reportedly very good test-retest reliability, good
discriminating validity, and cross-informant agreement [24]. For this study, to minimize
multiple comparison-related risks of biases, only the EDRC score composite was maintained.

3. The Body Uneasiness Test-A (BUT), is a self-report questionnaire for the screening and the
clinical assessment of abnormal body image attitudes and eating disorders. The test consists of



34 items, which account for a total score and disease-specific subscales, namely Global Severity
Index (GSI), weight phobia, body image concerns, avoidance, compulsive self-monitoring,
detachment, and estrangement feelings towards one's own body (depersonalization) [25]. The
BUT-A has reported good psychometric properties, with a satisfactory internal consistency
(Cronbach’s alpha: WP = 0.84; BIC = 0.90; A = 0.79; CSM = 0.82; and D = 0.85), and significant
test-retest correlation coefficients (0.90) [26]. For this study, to minimize multiple comparison-
related risks of biases, only the GSI score was maintained.

All these tests were administered in the same setting, both at hospital admission (TO) and hospital
discharge (T1).

The clinical assessment of the included patients was completed considering further variables related to the
administered hospital intervention. Psychopharmacological treatment variables were collected by
thoroughly assessing clinical documentation, and included the dates and duration of any single treatment,
initial and maximum dosages, any reasons for treatment interruption, and possible emerging adverse drug
reactions (ADR) for both atypical antipsychotics (AAP) and selective serotonin reuptake inhibitors (SSRI).
During hospitalization, patients were subjected to repeated standard laboratory exams (including blood
counts, electrolytes, transaminases, lipid profile, and coagulation) and repeated electrocardiograms (EKG).
Nutritional interventions were collected and coded as well, including the use of nasogastric tube feeding
(NGT). Only data relevant to the detection of comorbid psychopathological symptoms were reported and
analyzed in this paper. All the subjects received a multidisciplinary psychotherapeutic treatment for AN,
including individual and group psychotherapeutic interventions for both the patients and their parents.

The second objective of this study was to investigate the potential predictive role of general
psychopathological symptomatology at admission in the risk of re-hospitalization after 1 year of discharge.
To do so, the clinical documentation of all patients was assessed to detect any re-hospitalization due to an
ED or psychiatric symptoms in the 365 days following discharge from the inpatient/day hospital treatment
setting of the Study Center.

2.3. Statistical analysis

Descriptive analyses were conducted for the whole sample. The significance level was set at 0.05 and all
tests were two-tailed. The normality of data distribution and the homogeneity of variance was assessed
with Shapiro-Wilk’s and Levene’s tests. The modification of psychopathological measures (SCL-90-R scores)
between TO and T1 was studied with paired-sample T-tests for the whole group (Wilcoxon signed rank
when needed). Bonferroni correction was applied for multiple comparisons.

A generalized linear model was conducted to assess potential psychopathological, weight, and
psychopharmacological factors associated with the modification of TO-T1 SCL-90-R scores. Generalized
linear models (GLMs, for Tweedie distribution) were carried out, with SCL-90-R at T1 (discharge) scores as a
dependent variable. These analyses were screened using treatment with AAP (yes/no), treatment with SSRI
(yes/no), admission BMI, admission EDI-3 EDRC, and admission BUT-GSI as independent variables, one at a
time in the univariate model. Potential multiple significant associations were included in a multivariate
generalized linear model. All the analyses were corrected considering potential confounders in the
respective baseline (TO) SCL-90-R scores.



Finally, potential associations between SCL-90-R scores at admission and the risk of re-hospitalization after
1 year of discharge were calculated with the Kaplan—-Meier method. The Cox regression analysis model was
used to estimate the hazard ratio and 95% confidence interval for the different SCL-90-R subscales at
admission. The sample size was determined based on the number of subjects enrolled within the study
period. All the statistical analyses were performed using SPSS, version 26 for Windows.

3. Results

3.1 Selection of the sample

A total of 390 children and adolescents with FED, who accessed our Center during the considered period,
were identified and included in the study. This group comprised 340 children and adolescents with FED
(mean age 15.9 years, F=350, 92.6%), who accessed the Center during the considered period and with a
record of hospitalization. Among them, 298 met the inclusion criteria. However, 135 patients were
subsequently removed from this sample after applying exclusion criteria. A total of 163 subjects with FED,
including 133 subjects with AN, met the selected criteria and were retained for the final analyses.

3.2. Sample characteristics

One-hundred sixty-four patients with FED were assessed, with a mean age of 17.2 (+/-2.9) years. The
diagnoses of FED included AN (n=133, 81,6%), BN (n=17, 10.4%), Binge Eating disorder (BED) (n=9, 5.5%),
and Unspecified Feeding or Eating Disorders (UFED) (n=4, 2,5%). AN subtypes were restrictive AN (ANR)
(n=113), binge-purging AN (ANBP) (n=16), and atypical AN (n=4). Table 1 reports the main clinical variables
of the sample. The following results focus on subjects diagnosed with AN. The mean age of the included
patients with AN was 16.9 (+/-2.9), ranging from 9.4 to 27.5 years (median: 16.5 years, interquartile range:
3.1 years). The clinical symptoms reported by the patients with AN at their first admission were caloric
restriction (n=133, 100%), physical hyperactivity (n=70, 52.7%), bingeing/purging (n=35, 26.3%), NSSI (n=21,
15.8%), and suicidality (n=10, 7.5%). It should be noted that, despite 35 patients experiencing episodes of
bingeing/purging, only 16 of them presented a clinical picture requiring a diagnosis of ANBP.

3.3 Outcome measures

The main results obtained at different SCL-90-R subscales at admission and discharge are reported in table
2. In all the single subscales, a statistically significant reduction between admission and discharge was
documented; the scale for Paranoia showed a statistically significant difference (p=0.005), but this value
was slightly out of the chosen significance cut-off after applying Bonferroni correction
(p=0.05/10=0.005). The comparisons of general psychopathological symptoms between patients with and
without NSSI are reported in table 3. No difference between these two groups was found.

The generalized linear model for discharge SCL-90-R subscales is reported in table 4. The generalized linear
model, corrected for baseline (TO) SCL-90-R scores, showed statistically significant associations between
baseline EDI-3 EDRC scores and discharge (T1) SCL-90-R scores. Namely, subjects with higher EDI-3 EDRC
baseline scores presented, at discharge, higher GSI (B=0.003 p=0.007), interpersonal problems (B=0.003
p=0.001), depression (B=0.003 p=0.007), anxiety (B=0.003 p=0.006), phobia (B=0.002 p=0.015), paranoia
(B=0.003 p=0.007), and psychoticism (B=0.003 p=0.005). Baseline BMI, baseline BUT GSI, the use of AAP,
and the use of SSRI were not associated with SCL-90-R discharge scores. Since only EDI-3 EDRC scores were
associated with SCL-90-R scores, no multivariate generalized linear model analysis was necessary.



3.4 Analysis of survival function at 1-year follow-up

The survival function at the mean of covariates is reported in figure 1 and table 5. The mean survival time
from re-hospitalization was 334.8 (95% ClI, 304.5 - 365.0) days. The cumulative survival from re-
hospitalization at 12 months was 77.5% (95% Cl, 66.5 - 88.5). The Cox proportional hazard model revealed a
higher risk of re-hospitalization was significantly predicted by SCL-90-R interpersonal sensitivity scores at
admission (B=0.113, hazard ratio=1,119, p=0.023). No predictive value for other SCL-90-R subscales was
documented in the Cox proportional hazard model.

Overall, 18 patients underwent re-hospitalization in the considered period. At the moment of hospital
readmission, the clinical symptoms identified in the patients included caloric restriction (n=18, 100%),
physical hyperactivity (n=5, 27.8%), bingeing/purging (n=5, 27.8%), NSSI (n=2, 11.1%). No patients reported
suicidality at readmission. None of the included patients was hospitalized, during the considered period, in
a dedicated psychiatric ward. One patient was admitted to a therapeutic residence. Among those who were
re-hospitalized, however, psychiatric comorbidities impacted the clinical picture and influenced the
decision to a second hospitalization; this happened in two (1.5%) patients with OCD and two (1.5%)
patients with major depressive disorder.

4. Discussion

This study evaluates general psychopathological symptoms in a sample of children and adolescents with AN
in a third-level Center for FED. It represents the first research to investigate general psychopathological
symptoms in this population, and to assess its potential predictive role for the risk of re-hospitalization at a
long-term follow-up.

For the assessment of psychological distress, Symptom Checklist 90-R was used. This is a self-report
questionnaire widely used in clinical research and practice, which investigates 9 different symptom clusters
[27]. Several studies have shown that FED occur often together with psychiatric comorbidities, and can
arise both before and during acute illness or in the long-term follow-up. These studies have typically been
carried out on adult samples, while few articles have investigated psychiatric comorbidities in
developmental age. The data obtained from the analysis of samples of adult patients show that the most
frequent psychiatric comorbidities are depression, anxiety disorders, and substance use disorders [2,4,28].
Solmi and colleagues analyze the main psychopathological symptoms in patients with AN, comparing the
differences between the group with ANR and the group with ANBP. In their study, they highlight that
depression, anxiety, interpersonal sensitivity, and ineffectiveness are the nodes with the highest centrality
in the network of symptoms in patients with AN [29].

In our study, we compared the scores obtained at different SCL-90-R subscales at admission and discharge
in a sample of 133 adolescent patients with AN. The analysis of the SCL-90-R subscales at admission
highlighted psychopathological symptoms in multiple domains. In all the single subscales a statistically
significant reduction between admission and discharge was documented. In particular, our sample showed
an average GSI score at the admission of 59.3 (+/- 12.8), which corresponds to a level of general discomfort
of moderate to high intensity. For all the psychopathological scales assessed here, except for paranoia, the
administered multidisciplinary hospital intervention resulted in a significant admission-discharge reduction.
By comparing their study of general and eating disorder-specific psychopathology in patients with acute AN
with healthy control women, Schneider and collaborators documented a reduction in psychopathology in



long-term weight-recovered patients [30]. These data suggest a) the link between the reduction of
psychopathological symptoms after partial weight recovery; b) the complex treatment interventions for AN
may target general psychopathology, as well as weight and FED-specific psychopathological variables.
Further research should aim to disentangle and identify the specific treatment interventions that could
directly address general psychopathology in subjects with AN.

Further analyses in this study investigated potential predictors for the reduction of general
psychopathological symptoms. Admission BMI, drug therapies, and eating disorder psychopathology
(assessed through EDI-3 and BUT questionnaires) were screened in this phase. Interestingly, baseline BMI
was not associated with SCL-90-R discharge scores. By analyzing other possible outcome measures, such as
baseline BUT GSI, the use of AAP, and the use of SSRI, we also did not find a correlation with SCL-90-R
discharge scores in these variables. We found, nonetheless, statistically significant associations between
baseline EDI-3 EDRC scores and discharge SCL-90-R scores. In particular, we highlighted that in our sample
the severity of ED psychopathology is a negative predictor of response to treatment. Indeed, the more
severe the ED symptoms are, the lower the improvement in SCL-90-R scores is at discharge. Interestingly,
Lanter and colleagues investigated the association of general psychopathology with objective and
subjective bulimic episodes. The authors found that their regression model accounted for 39% of the
variance in general psychopathology, as expressed with the Depression Anxiety Stress Scale (DASS). The
frequency of objective bulimic episodes and self-induced vomiting was independently associated with
general psychopathology [31]. The comprehensive evidence resulting from these data points to the need
for specific studies systematically targeting the potential effect of ED psychopathology in influencing
general psychopathology in subjects with AN and other FED.

The last section of our work assessed if SCL-90-R domains could be a negative predictor of re-
hospitalization after one year from hospital discharge. In our sample, a statistically significant correlation
was found only in the interpersonal sensitivity domain, which is associated with a greater risk of re-
hospitalization. Interpersonal sensitivity (IPS) has been described as an unwarranted and excessive
awareness and responsiveness to the feelings and actions of others [32]. Hamann and colleagues assessed
the predictive capacity of IPS and related constructs in the development of bulimic symptomatology both
cross-sectionally and longitudinally [33]. The authors found that IPS (particularly Fragile Inner Self) may
represent a suitable candidate in the dual pathway model of bulimic symptomatology (Hamann et al.,
2009). More recently, Kolar and colleagues have studied interpersonal, affective, and compulsive features
of driven exercise in AN using multilevel structural equation modeling. The authors reported that patients
with more affect-regulatory difficulties or stronger IPS tended to engage more significantly in driven
exercise. Moreover, the effect of IPS on driven exercise across time was amplified by high levels of trait
compulsivity [34]. Despite no difference documented between patients with and without NSSI concerning
IPS or other SCL-90-R documented in our sample, a role for IPS has been associated, in non-AN samples,
with suicidality and NSSI in previous studies. In a large community-based study in Canada, IPS has been
found to mediate cutaneous body image dissatisfaction and suicidal ideation [35]. Rejection sensitivity,
similarly, was documented to influence NSSI in a sample of Chinese secondary school students, through the
mediation of depressive symptoms [36]. These results suggest that IPS should represent a future topic for
research and clinicians, to identify potential targets for multidisciplinary interventions in subjects with FED.

Our study has some limitations. We analyzed a sample of 133 adolescent patients with AN hospitalized in
our third-level Center for FED. The retrospective nature may have influenced the data collection. Moreover,
the assessment provided by the SCL—90-R test detects only a series of specific domains of general



psychopathological symptoms. The presence of healthy controls and a more complete assessment could
have provided a chance for unbiased comparisons and further insights into different psychopathological
dimensions. This study also has several strengths. It is the first study on general psychopathology and AN to
consider a long-term follow-up and to systematically assess general psychopathological symptoms in a
sample of children and adolescents with AN. The use of standardized measures permitted a clear
evaluation of general psychopathological symptoms, in a manner potentially reproducible in different
samples and settings.

In conclusion, the data here presented provide preliminary evidence on the presence of general
psychopathological symptoms in a sample of children and adolescents with AN. Although general
psychopathological symptoms improved after a multidisciplinary treatment intervention, higher levels of
ED-specific psychopathology were associated with lower admission-discharge improvements, and higher
levels of general psychopathological symptom “interpersonal sensitivity” were associated with a poorer
prognosis at 1-year follow-up. Further longitudinal and controlled studies should further investigate and
verify these results.

References

1. American Psychiatric Association “Diagnostic and statistical manual of mental disorders” — DSM-V
(5th edition); American Psychiatric Association, Washington DC; 2013.

2. Jaite C, Hoffmann F, Glaeske G, Bachmann CJ. “Prevalence, comorbidities and outpatient treatment
of anorexia and bulimia nervosa in German children and adolescents”; Eat Weight Disord; 2013 Jun;
18(2):157-65; PMID: 23760844; DOI: 10.1007/s40519-013-0020-4.

3. Steinhausen HC, Villumsen MD, Hgrder K, Winkler LA, Bilenberg N, Stgving RK. “Comorbid mental
disorders during long-term course in a nationwide cohort of patients with anorexia nervosa”. Int J
Eat Disord. 2021 Sep;54(9):1608-1618. doi: 10.1002/eat.23570. PMID: 34145619

4. Bihren K, Schwarte R, Fluck F, Timmesfeld N, Krei M, Egberts K, Pfeiffer E, Fleischhaker C,
Wewetzer C, Herpertz Dahlmann B. “Comorbid psychiatric disorders in female adolescents with
first-onset anorexia nervosa”; Eur Eat Disord Rev; 2014 Jan; 54(9):1608-1618; doi:
10.1002/erv.2254; PMID: 24027221.

5. Martinussen M, Friborg O, Schmierer P, Kaiser S, @vergard KT, Neunhoeffer AL, Martinsen EW,
Rosenvinge JH “The comorbidity of personality disorders in eating disorders: a meta-analysis”; Eat
Weight Disord.; 2017 Jun; 22(2):201-209. Doi: 10.1007/s40519-016-0345-x. PMID: 27995489.

6. Pedrini L, Ferrari C, Lanfredi M, Bellani M, Porcelli S, Caletti E, Sala M, Rossetti MG, Piccin S, Dusi N,
Balestrieri M, Perlini C, Lazzaretti M, Mandolini GM, Pigoni A, Boscutti A, Bonivento C, Serretti A,
Rossi R, Brambilla P; GECO-BIP Group. “The association of childhood trauma, lifetime stressful
events and general psychopathological symptoms in euthymic bipolar patients and healthy
subjects”; J Affect Disord.; 2021 Jun 15; 289:66-73; doi: 10.1016/j.jad.2021.04.014; PMID:
33945916.

7. Monteleone AM, Marciello F, Cascino G, Abbate-Daga G, Anselmetti S, Baiano M, Balestrieri M,
Barone E, Bertelli S, Carpiniello B, Castellini G, Corrivetti G, DE Giorgi S, Favaro A, Gramaglia C,
Marzola E, Meneguzzo P, Monaco F, Oriani MG, Pinna F, Rania M, Renna C, Ricca V, Salvo P, Segura-



10.

11.

12.

13.

14.

15.

16.

17.

18.

Garcia C, Scarabel F, Todisco P, Volpe U, Zeppegno P, Monteleone P. The impact of COVID-19
lockdown and of the following "re-opening" period on specific and general psychopathology in
people with Eating Disorders: the emergent role of internalizing symptoms. J Affect Disord. 2021
Apr 15;285:77-83. doi: 10.1016/j.jad.2021.02.037. Epub 2021 Feb 18. PMID: 33636674.

Wickord LC, Quaiser-Pohl C. “Psychopathological Symptoms and Personality Traits as Predictors of
Problematic Smartphone Use in Different Age Groups”; Behav Sci (Basel); 2022 Jan 25; 12(2):20;
DOI: 10.3390/bs12020020. PMID: 35200272.

Balantekin KN, Grammer AC, Fitzsimmons-Craft EE, Eichen DE, Graham AK, Monterubio GE,
Firebaugh ML, Karam AM, Sadeh-Sharvit S, Goel NJ, Flatt RE, Trockel MT, Taylor CB, Wilfley DE.
Overweight and obesity are associated with increased eating disorder correlates and general
psychopathology in university women with eating disorders. Eat Behav. 2021 Apr;41:101482. doi:
10.1016/j.eatbeh.2021.101482. Epub 2021 Feb 13. PMID: 33609964; PMCID: PM(C8131224.
Galmiche M, Déchelotte P, Lambert G, Tavolacci MP. “Prevalence of eating disorders over the 2000-
2018 period: a systematic literature review”; Am J Clin Nutr; 2019 May 1; 109(5):1402-1413; DOI:
10.1093/ajecn/nqy342. PMID: 31051507.

Grammer AC, Best JR, Fowler LA, Balantekin KN, Stein Rl, Conlon RPK, Saelens BE, Welch RR, Perri
MG, Epstein LH, Wilfley DE. General and Eating Disorder Psychopathology in Relation to Short- and
Long-Term Weight Change in Treatment-Seeking Children: A Latent Profile Analysis. Ann Behav
Med. 2021 Jun 28;55(7):698-704. doi: 10.1093/abm/kaaa076. PMID: 32914852; PMCID:
PM(C8240132.

Cucchi A, Ryan D, Konstantakopoulos G, Stroumpa S, Kacar AS, Renshaw S, Landau S, Kravariti E.
Lifetime prevalence of non-suicidal self-injury in patients with eating disorders: a systematic review
and meta-analysis. Psychol Med. 2016 May;46(7):1345-58. doi: 10.1017/50033291716000027.
Epub 2016 Mar 8. PMID: 26954514,

Davico C, Amianto F, Gaiotti F, Lasorsa C, Peloso A, Bosia C, Vesco S, Arletti L, Reale L, Vitiello B.
Clinical and personality characteristics of adolescents with anorexia nervosa with or without non-
suicidal  self-injurious  behavior. Compr  Psychiatry. 2019  Oct;94:152115. doi:
10.1016/j.comppsych.2019.152115. Epub 2019 Aug 7. PMID: 31513949.

Riva A, Pigni M, Bomba M, Nacinovich R. Adolescents with anorexia nervosa with or without non-
suicidal self-injury: clinical and psychopathological features. Eat Weight Disord. 2022
Jun;27(5):1729-1737. doi: 10.1007/s40519-021-01311-4. Epub 2021 Sep 29. PMID: 34585367.

Islam MA, Steiger H, Jimenez-Murcia S, Israel M, Granero R, Agliera Z, Castro R, Sdnchez |, Riesco N,
Menchdn JM, Fernandez-Aranda F. Non-suicidal Self-injury in Different Eating Disorder Types:
Relevance of Personality Traits and Gender. Eur Eat Disord Rev. 2015 Nov;23(6):553-60. doi:
10.1002/erv.2374. Epub 2015 Jun 15. PMID: 26075808.

Karatzias T, Chouliara Z, Power K, Collin P, Yellowlees A, Grierson D. General psychopathology in
anorexia nervosa: the role of psychosocial factors. Clin Psychol Psychother. 2010 Nov-
Dec;17(6):519-27. doi: 10.1002/cpp.701. PMID: 21110404,

Agliera Z, Brewin N, Chen J, Granero R, Kang Q, Fernandez-Aranda F, Arcelus J. Eating
symptomatology and general psychopathology in patients with anorexia nervosa from China, UK
and Spain: A cross-cultural study examining the role of social attitudes. PLoS One. 2017 Mar
16;12(3):e0173781. doi: 10.1371/journal.pone.0173781. PMID: 28301566; PMCID: PMC5354396
Von Elm E, Altmann DG, Egger M: Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. BMJ 335:806—
808, 2007.



19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

National Institute for Health and Care Excellence. Eating Disorders: Recognition and Treatment.
2017.

Giel KE, Martus P, Schag K, Herpertz S, Hofmann T, Schneider A, Teufel M, Voderholzer U, von
Wietersheim J, Wild B, Zeeck A, Bethge W, Schmidt U, Zipfel S, Junne F. Specialized post-inpatient
psychotherapy for sustained recovery in anorexia nervosa via videoconference - study protocol of
the randomized controlled SUSTAIN trial. J Eat Disord. 2021 May 19;9(1):61. doi: 10.1186/s40337-
021-00416-6. PMID: 34011399; PMCID: PM(C8132489.

Derogatis, L.R., 2011. SCL-90-R. Symptoms Checklist-90-R. Organizzazioni Speciali, Firenze, Italia.
Prunas, A., Sarno, I., Preti, E., Madeddu, F., Perugini, M., 2012. Psychometric properties of the
Italian version of the SCL-90-R: a study on a large community sample. Eur. Psychiatry. Doi:
10.1016/j.eurpsy.2010.12.006.

Garner DM: The Eating Disorder Inventory-3: Professional Manual; Psychological Assessment
Resources Inc. 2004.

Giannini, M.; Pannocchia, L.; Dalle Grave, R.; Muratori, F.; Viglione, V. EDI-3 Eating Disorders
Inventory-Manuale. Adattamento ltaliano; Giunti Organizzazioni Speciali (OS): Firenze, Italy, 2008.
Cuzzolaro M, Vetrone G, Marano G, Garfinkel PE: The Body Uneasiness Test (BUT): development
and validation of a new body image assessment scale. Eat Weight Disord, 2006.

Segura-Garcia C, Ammendolia A, Procopio L, Papaianni MC, Sinopoli F, Bianco C, De Fazio P,
Capranica L. Body uneasiness, eating disorders, and muscle dysmorphia in individuals who
overexercise. J Strength Cond Res. 2010 Nov;24(11):3098-104. doi:
10.1519/JSC.0b013e3181d0a575. PMID: 20838254,

Kostaras, P., Martinaki, S., Asimopoulos, C., Maltezou, M., & Papageorgiou, C. (2020). The use of
the Symptom Checklist 90-R in exploring the factor structure of mental disorders and the neglected
fact of comorbidity. Psychiatry research, 294, 113522.
DOI: 10.1016/j.psychres.2020.113522

Harriet Salbach-Andrae, Klaus Lenz, Nicole Simmendinger, Nora Klinkowski, Ulrike Lehmkuhl, Ernst
Pfeiffer “Psychiatric comorbidities among female adolescents with anorexia nervosa”; Child
Psychiatry Hum Dev; 2008 Sep; 39(3):261-72; doi: 10.1007/s10578-007 0086-1; PMID: 17987378.
Solmi, M., Collantoni, E., Meneguzzo, P., Degortes, D., Tenconi, E., & Favaro, A. (2018). Network
analysis of specific psychopathology and psychiatric symptoms in patients with eating
disorders. The International journal of eating disorders, 51(7), 680—-692. Doi: 10.1002/eat.22884
Schneider N, Salbach-Andrae H, Merle JV, Hein J, Pfeiffer E, Lehmkuhl U, Ehrlich S. Psychopathology
in underweight and weight-recovered females with anorexia nervosa. Eat Weight Disord. 2009
Dec;14(4):e205-11. doi: 10.1007/BF03325118. PMID: 20179407.

Latner JD, Hildebrandt T, Rosewall JK, Chisholm AM, Hayashi K. Loss of control over eating reflects
eating disturbances and general psychopathology. Behav Res Ther. 2007 Sep;45(9):2203-11. doi:
10.1016/j.brat.2006.12.002. Epub 2007 Jan 16. PMID: 17229399.

Boyce P, Parker G. Development of a scale to measure interpersonal sensitivity. Aust N Z J
Psychiatry. 1989 Sep;23(3):341-51. PMID: 2803146.

Hamann DM, Wonderlich-Tierney AL, Vander Wal JS. Interpersonal sensitivity predicts bulimic
symptomatology cross-sectionally and longitudinally. Eat Behav. 2009 Apr;10(2):125-7. doi:
10.1016/j.eatbeh.2009.01.001. Epub 2009 Jan 25. PMID: 19447355.



34. Kolar DR, Kaurin A, Meule A, Schlegl S, Dittmer N, Voderholzer U. Interpersonal, affective and
compulsive features of driven exercise in anorexia nervosa. J Affect Disord. 2022 Mar 23;307:53-61.
doi: 10.1016/j.jad.2022.03.044. Epub ahead of print. PMID: 35337926.

35. Gupta MA, Gupta AK. Cutaneous body image dissatisfaction and suicidal ideation: mediation by
interpersonal sensitivity. J Psychosom Res. 2013 Jul;75(1):55-9. doi:
10.1016/j.jpsychores.2013.01.015. Epub 2013 Mar 7. PMID: 23751239.

36. Jiang Y, Ren Y, Liu T, You J. Rejection sensitivity and adolescent non-suicidal self-injury: Mediation
through depressive symptoms and moderation by fear of self-compassion. Psychol Psychother.
2021 Apr;94 Suppl 2:481-496. doi: 10.1111/papt.12293. Epub 2020 Jun 23. PMID: 32573911.

Declarations

Funding
This research received no funding.

Conflicts of interest/Competing interests
The authors declare no Conflicts of interest or Competing interests

Authors' contributions

CN and FC collected the data. JP, AP and FC wrote the main manuscript text. JP conducted statistical
analyses. AP supervised the work and provided the final version of the manuscript. All authors reviewed the
manuscript.

Ethics approval
The study was approved by the local ethical committee (code NPI-DAPSIFA2020)

Consent to participate

Consent to participate by all the participants was obtained or waived as approved.
Consent for publication

Consent for publication by all the participants was obtained or waived as approved.



Table 1. Demographic and clinical characteristics of the whole sample and the patients with AN.

Variables FED (all diagnoses) (n=163) AN (n=133)
Demographics
Age (years) 17.2 (+/-3.0) 16.9 (+/-2.9)

Genre

F=152 (93.3%)
M=11 (6.7%)

F=122 (91.8%)
M=11 (8.3%)

Clinical variables

Duration of untreated
illness (months)

21.1(+/-20.8)

19.1 (+/-19.5)

Admission BMI

16.7 (+/-4.0)

15.4 (+/-2.6)

Discharge BMI

18.0 (+/-3.6)

16.9 (+/-2.6)

AN=133 (81.6%)
BN=17 (10.4%)

ANR=106 (85.0%)

. . - 9

Diagnosis BED=9 (5.5%) ﬁmiﬁzl(g (01;.)06)
UFED=4 (2.5%) TeER
OCD=10 (6.1%) 0OCD=10 (7.5%)

Comorbidity MDD=9 (5.5%) MDD=8 (6.0%)

Anxiety Disorders=6 (3.7%)

Anxiety Disorders=4 (3.0%)

Length of hospitalization

140.9 (+/-94.4)

135.2 (+/-93.6)

Admission EDI-3 EDRC

67.5(+/-24.1)

65.1 (+/-24.3)

Admission BUT GSI 2.8 (+/-1.2) 2.6 (+/-1.2)
Treatment variables

SSRI 142 (87.1%) 110 (82.7%)
AAP 105 (64.4%) 96 (72.2%)
NGT 35(21.5%) 35(26.3%)

Abbreviations: AAP: atypical antipsychotics; AN: Anorexia Nervosa; ANBP: Anorexia Nervosa, binge-purging
subtype; ANR: Anorexia Nervosa, restrictive subtype; BED: Binge Eating disorder; BMI: body-mass index;
BUT GSI: Body Uneasiness Test, Global Severity Index; EDI-3 EDRC: Eating Disorders Inventory-3, Eating
Disorder Risk Composite; MDD: major depressive disorder; NGT: nasogastric tube feeding; OCD: obsessive-
compulsive disorder; SSRI: selective serotonin reuptake inhibitors, UFED: Unspecified Feeding or Eating
Disorders.

Table 2. Admission and discharge SCL-90-R subscales for the patients with AN.

Subscales Admission Discharge Wilcoxon p-value

GSl 59.3 (+/-12.8)  52.9 (+/-14.7)  4238.000 <0.001




Somatization 55.8(+/-12.9) 50.4 (+/-12.5) 3962.000 <0.001
Obsession compulsion  58.8 (+/-13.1)  54.2 (+/-14.9) 3459.500 < 0.001
Lr;t:;fi‘f/:;’”a' 58.5(+/-12.4) 54.3(+/-13.9) 3421.000 <0.001
Depression 61.9 (+/-13.1) 54.4(+/-14.7) 4194.500 <0.001
Anxiety 59.8 (+/-12.4)  54.4(+/-13.4) 3951.500 <0.001
Hostility 51.1(+/-10.2) 47.9(+/-10.3) 3508.500 <0.001
Phobia 58.0 (+/-11.9)  54.4(+/-12.9) 3041.000 <0.001
Paranoia 53.4(+/-11.1) 50.7 (+/-12.2) 2801.500 0.005

Psychoticism 58.0 (+/-11.3)  52.9(+/-12.2) 3512.000 <0.001

Note: Bonferroni corrected significance level for multiple comparisons adjusted for a number of 10 =
0.05/10 = 0.005. Abbreviations: GSI: Global Severity Index; SCL-90: Symptom Checklist-90-R.

Table 3. Comparisons of single SCL-90-R subscales between AN patients with and without NSSI

Subscales (I:I;)'\:zsvsi:ience NSSI p-value
GS 58.9(+/-12.9) 61.4(+/-12.6) 0.413
Somatization 55.9 (+/-12.6) 55.6(+/-13.7) 0.916
Obsession compulsion  58.3 (+/-13.0) 61.0(+/-13.5) 0.381
Lr;t:Srifif/:tSs”a' 58.0(+/-12.6) 61.0(+/-11.7) 0.312
Depression 61.7 (+/-13.1) 62.5(+/-13.7) 0.812
Anxiety 59.7 (+/-12.4) 60.3 (+/-12.3) 0.841
Hostility 50.7 (+/-10.2)  53.0(+/-10.4) 0.353
Phobia 57.3 (+/-11.8) 61.4(+/-11.9) 0.145
Paranoia 52.9(+/-10.9) 56.3(+/-11.9) 0.206
Psychoticism 57.8(+/-11.1) 58.8(+/-12.3) 0.731




Abbreviations: AN: Anorexia Nervosa; GSI: Global Severity Index; NSSI: non-suicidal self-injury; SCL-90:
Symptom Checklist-90-R

Table 4. Generalized linear model assessing associations between the SCL-90-R subscales at discharge, and
specific anthropometric, psychopathological and treatment variables. All the analyses

considering as potential confounders the respective baseline (TO) SCL-90-R scores.

are corrected

Depen Obsessio  Interpe
dent Somatiza n rs. Depressi . - . . Psycho
. GSI . . . P Anxiety Hostility =~ Phobia  Paranoia . y
variabl tion compulsi  sensitiv. on ticism
es on ity
BMI B=0.006 B=0.012 B=0.003 B=0.002 B=0.007 B=0.004 B=0.013 B=0.004 B=-0.002 B=0.026
p=0.509 p=0.145 p=0.741 p=0.836 p=0.462 p=0.685 p=0.096 p=0.654  p=0.786 p=0.276
EDI-3 B=0.003 B=0.002 B=0.002 B=0.003 B=0.003 B=0.003 B=0.002 B=0.002 B=0.003 B=0.003
EDRC p=0.007 p=0.115 p=0.060 p=0.001 p=0.007 p=0.006 p=0.015 p=0.130 p=0.007 p=0.005
BUT B=-0.009 B=0.018 B=-0.027 B=0.016  B=0.007 B=0.033  B=0.020 B=0.006 B=-0.001 B=0.002
GSI p=0.768 p=0.419 p=0.370 p=0.582  p=0.821 p=0.166 p=0.235 p=0.776  p=0954 p=0.830
AAP B=-0.027 B=-0.036 B=0.037 B=0.014 B=-0.058 B=0.036  B=-0.007 B=0.028 B=0.016 B=0.039
p=0.603 p=0.465 p=0.480 p=0.789  p=0.281 p=0.483  p=0.879 p=0.573  p=0.759 p=0.431
SSRI B=0.006 B=0.006 B=0.040 B=0.005 B=-0.021 B=0.014 B=0.038 B=0.011  B=0.047 B=0.074
p=0.926 p=0.916 p=0.534 p=0.941 p=0.745 p=0.825 p=0.506 p=0.855  p=0.450 p=0.239

Abbreviations: AAP: atypical antipsychotics; BUT GSI: Body Uneasiness Test, Global Severity Index; EDI-3
EDRC: Eating Disorders Inventory-3, Eating Disorder Risk Composite; GSI: Global Severity Index; SCL-90:
Symptom Checklist-90-R; SSRI: selective serotonin reuptake inhibitors.

Table 5. Cox regression analysis, assessing potential associations between SCL-90-R scores at admission and
the risk of re-hospitalization after 1 year of discharge, for the patients with AN.

Lower CI Upper CI
B SE Wald df p-value Exp(B) for Exp(B) for Exp(B)

Covariates

GSI -0,156 0,089 3,054 1 0,081 0,856 0,718 1,019
Somatization  -0,004 0,034 0,016 1 0,900 0,996 0,932 1,064
Obsession 0,001 0,036 0,001 1 0,977 1,001 0,934 1,073
compulsion

Interpersonal 0,113 0,050 5,161 1 0,023 1,119 1,016 1,234
sensitivity

Depression 0,021 0,048 0,186 1 0,667 1,021 0,929 1,122
Anxiety 0,025 0,040 0,398 1 0,528 1,026 0,948 1,109




Hostility 0,020 0,033 0,357 1 0,550 1,020 0,956 1,088
Phobia -0,004 0,030 0,015 1 0903 0,996 0,939 1,057
Paranoia 0,022 0,041 0,278 1 0598 1,022 0,943 1,108
Psychoticism 0,004 0,037 0,014 1 0906 1,004 0,934 1,080

Abbreviations: GSI: Global Severity Index; SCL-90: Symptom Checklist-90-R.

Figure 1. Kaplan-Meier curve, assessing the survival function (freedom from re-hospitalization at 1 year

after discharge) at mean of covariates (SCL-90-R subscales) for the patients with AN.
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