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study examined clinical and temperament profile of female adolescents with both disorders (AN+NSSI) as com-
pared with peers with AN only.
Methods: A consecutive sample of 73 female adolescents with AN (mean age: 13.77 years), who had been admit-
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Purpose: About one-fifth of patients with anorexia nervosa (AN) engage in non-suicidal self-injury (NSSI). This

ted to inpatient or day-hospital services, received clinical, cognitive, and temperament/character evaluations. Of
them, 32 met DSM-5 criteria also for NSSI. Assessments included demographics, standard nutrition parameters,
Youth Self-Report (YSR), Wechsler Intelligence Scale for Children IV (WISC-IV), Temperament and Character In-
ventory (TCI), and Global Assessment of Functioning (GAF).
Results: No differences were detected between AN+NSSI and AN in demographics, body mass index, or age at
onset of AN. AN+NSSI had higher rate of binging and purging, higher YSR scores for both internalizing and ex-
ternalizing psychopathology, lower total IQ, and lower Self-directedness and Cooperativeness scores.
Conclusions: These data suggest that adolescents with AN+NSSI have psychopathological, cognitive and overall
character features that differ from patients with AN only. These characteristics may have implications for treat-
ment and outcome.
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1. Introduction

Both anorexia nervosa (AN) and non-suicidal self-injury (NSSI) are
self-damaging behaviorswith typical onset in early adolescence, greater
prevalence in females and strong association with distorted personality
traits [1]. NSSI is defined by recurrent episodes of intentional self-
inflicted damage to body tissue, such as cutting, scratching, bruising,
burning, or biting, without suicidal intent and outside socially sanc-
tioned purposes, with the purpose of obtaining relief fromnegative feel-
ings, resolving interpersonal difficulties, or inducing positive feelings
[2,3].

NSSI was present in DSM-IV as a possible symptom of borderline
personality disorder (BPD), and has been included in DSM-5 among
the conditions in need of further study [4]. The DSM-5 diagnostic
criteria for NSSI include: 1) presence of intentional self-inflicted damage
to the surface of his or her body, without suicidal intent; 2) expectation
f Torino,
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to obtain relief from a negative feeling or cognitive state, and/or to re-
solve an interpersonal difficulty and/or to induce a positive feeling
state; 3) the behavior has occurred on 5 or more days in the last year;
4) the intentional self-injury is associated with one between interper-
sonal difficulties or negative feelings or thoughts, such as depression,
anxiety, tension, anger, generalized distress, or self-criticism or a period
of preoccupation with the intended behavior that is difficult to control
or thinking about self-injury that occurs frequently, even when it is
not acted upon [4].

Onset of NSSI behaviors peaks between 12 and 14 years of age, with
cumulative prevalence estimated to be about 17% by 17 years of age in
adolescent population samples [5,6] and as high as 60% in clinically re-
ferred samples [7]. NSSI is associated with emotional dysregulation
and an increased rate of psychopathology, including both internalizing
and externalizing symptoms [8]. In particular, the co-occurrence of
NSSI with depression, anxiety, social phobia and PTSD, and substance
use disorder has been documented [9–11].

AN has an estimated one-year point prevalence of 0.3% in young fe-
males, with a female/male ratio of 10:1 [12]. An association between ED
and NSSI has been reported in the literature since 1989, when Favazza
and coworkers concluded that patients with eating disorder are at
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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high risk of self-mutilation [13–15]. The association seems to be higher
in AN binge eating/purging subtype than in AN restrictive subtype
(27.8–68.1% vs 13.6–42.1%) based on some data [15], but others did
not detect any difference in NSSI rate between two subgroups [16]. Fe-
male gender, adolescent age, impulsivity, affect dysregulation, disso-
ciation, self-criticism, need for control, identity confusion, and early
trauma may function as risk factors in the co-occurrence of NSSI and
eating disorders (EDs) [14,15]. In both these conditions emotional
dysregulation is acted up on her own body, which is perceived as
negative [17]. The association between EDs, multiple NSSI methods,
self-criticism and affect dysregulation is well documented [14,15].
Both EDs and NSSI can be conceptualized as dysfunctional coping
behaviors.

Despite common epidemiological characteristics, AN and NSSI seem
to differ from each other with respect to temperament and character
traits. Personality traits have been widely explored in AN. One of the
most frequently applied instruments has been the Temperament and
Character Inventory (TCI) [18],which permits to trace specific personal-
ity profiles that distinguishing each ED subtype [19]. In particular
restricting AN is characterized by high harm avoidance and persistence
with low novelty seeking, coupled with low self-directedness, while
binging-purging AN display relatively higher novelty seeking. More-
over, personality traits of EDs have been consistently related to eating
and general psychopathology of ED subjects tracing the hypothesis
that personality contributes to the specific AN psychopathological ex-
pression [20]. Adolescentswith NSSI tend to score high on novelty seek-
ing and harm avoidance, and lower on persistence, self-directedness,
and cooperativeness than clinical controls [21]. Emotionally dysregu-
lated personality disorders are often present in adolescent inpatients
with NSSI [22]. Thus, it is possible that patients with both AN and NSSI
may display temperament and character features related to BDP rather
than the typical AN profile. It is also possible that they may display
mixed features [23,24].

On the other hand, neuropsychological assessments of AN patients
have consistently evidenced weaknesses in intelligence and executive
functioning, and specifically poor set-shifting and weak central coher-
ence [25,26]. In particular, cognitive inflexibility has been associated
with poor outcomes, such as longer duration of illness, more severe eat-
ing behaviors, lower self-esteem, higher comorbid anxiety and, of inter-
est for this study, higher rate of self-harm [26]. While the clinical and
cognitive characteristics of AN patients have been described in clinical
and population samples, little is known about the subgroup that en-
gages also in NSSI. In adolescent population samples, IQ was not associ-
ated with eating disorders [27], but, in clinical samples, AN patients
have been found to have higher than average IQ by some [28,29], but
not other investigators [27,30]. At the best of our knowledge, no study
addressing wide profile of intelligence in patients with both AN with
NSSI (AN+NSSI) in adolescence population has been reported. Since
emotional intelligence is strictly related to the ability of mentalization
and coping with troubling emotions [31,32] it is possible that subjects
with AN who engage in NSSI may have lower IQ levels than AN peers
who do not engage in such behaviors.

The primary aim of the present study is to examine whether ado-
lescents who present with AN+NSSI differ from those with only AN
with respect to intelligence, psychopathology, global functioning, or
temperament and character traits. The secondary aim is to find out if
these possible differences may be independent or related to each
other. Although the approach was mainly exploratory, it is guided
by the specific hypothesis that AN+NSSI adolescents would present
with: a) greater general psychopathology; b) lower level of global
functioning, possibly comprising also lower global cognitive func-
tioning, particularly regarding working memory index, processing
speed and lower verbal comprehension indexes; c) and differences
in personality traits, and, in particular, higher scores on novelty seek-
ing, harm-avoidance, and persistence, and lower scores self-
directedness, and cooperativeness.
2. Materials and methods

2.1. Procedure

The data for this study were collected as part of routine patient care
at the University of Turin pediatric hospital Regina Margherita, Turin,
Italy. All patients consecutively admitted from January 2012 to January
2018 were enrolled in the study. Patients' legal guardians gave permis-
sion to use de-identified hospital data for teaching and research pur-
poses. Data were de-identified prior to the analyses. All the
procedures were conducted according to the 1995 Declaration of Hel-
sinki as revised in Edinburgh in 2000.

2.2. Sample

We considered all adolescents who were consecutively admitted to
the psychiatric inpatient unit or partial hospitalization program, which
are tertiary care services, specialized in the treatment of severe adoles-
cent psychopathology, including eating disorders, suicide attempts,
mood, anxiety, and personality disorders. The sample for the study
was selected based on the following inclusion criteria: age under
18 years, diagnosis of AN, and having received cognitive assessments.

A total of 75 adolescents were identified. Of these, 2 were males,
who were excluded from the analyses in order to maintain gender ho-
mogeneity. The study sample consisted of 73 female adolescents (age
8–17 years, mean age at admission 13.8 years, SD ± 1.93, CI 95%
13.32–14.22). Of them, n = 41 had only AN and n = 32 had AN and
NSSI (AN+NSSI).

2.3. Assessments

Diagnoses of AN were made according to DSM-5, based on a com-
prehensive and systematic psychiatric evaluation conducted by trained
child and adolescent neuropsychiatrists. Self-administered and rater-
administered scales were applied to assess general psychopathology,
global functioning, cognitive global functioning, and temperament/
character traits. The diagnosis of NSSI was based on DSM-5 criteria.

Psychopathology: The Youth Self-Report for ages ranging from11 to 18
[33] measures perceived competencies, adaptive functioning and prob-
lems of adolescentswithin the past 6months. It has been shown to have
adequate reliability and validity [33]. The questionnaire includes 132
items, of which 20 are competence items (social, activity and academic
competence score) and 112 measure eight symptom subscales: with-
drawn, somatic complaints, anxiety/depression (grouped into the inter-
nalizing problems cluster), aggressive behavior and rule-breaking
behavior (grouped into the externalizing problems cluster) and three
subscales measuring problems that are both internalizing and external-
izing (thought, attention and social problems). Each item is scored on
three level (0 = not true, 1 = sometimes true, 3 = always true). The
total problem scale consists of the accumulation of the scores on the 8
symptom subscales and one subscale called “other problems”. The
item scores can also be converted into 6 DSM-oriented scales: anxiety,
affective, somatic, conduct, oppositional-defiant and attention deficit/
hyperactivity problems. Mean scores on the YSR subscales can be com-
pared with the scores of normal controls of the same age and gender,
obtaining a T score, that are considered in normal range (T score
b 65), borderline clinical range (T score between 65 and 70) and clinical
range (T score N 70).

Global functioning: TheGlobal Assessment of Functioning (GAF) [34],
assesses overall patient functioning and symptom severity in a scale
from 0 (most severe) to 100 (less severe). Each interval of the GAF is ac-
companied by a behavioral descriptor ranging from “superior function-
ing in a wide range of activities...no symptoms” to “persistent danger of
severely hurting self or others...persistent inability to maintain minimal
personal hygiene”.
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These characteristics have been reliably associated with clinical di-
agnosis, psychopathologic symptoms and other clinical outcome ratings
[35]. Endicott and coworkers [36] performed the first series of test-
retest reliability studies on the GAS and found intraclass correlation co-
efficients (ICC's) ranging from 0.61 to 0.91 with standard error of mea-
surement scores ranging from 5.0 to 8.0.

Cognitive functioning: The Wechsler Intelligence Scale for Children,
fourth version (WISC-IV) [37,38]was used tomeasure intellectual func-
tioning. All participants were administered the Italian version of the
WISC-IV [39]. For the purposes of the present study, we examined the
scores obtained in the 10 core subtests of theWISC-IV, i.e. Block Design,
Similarities, Digit Span, Picture Concepts, Coding, Vocabulary, Letter –
Number Sequencing, Matrix Reasoning, Comprehension and Symbol
Search. We calculated the Full Scale IQ from the sum of the 10 subtests,
and the four factor indices: the Perceptual Reasoning Index (PRI), which
includes Block Design, Picture Concepts andMatrix Reasoning; the Ver-
bal Comprehension Index (VCI), including Similarities, Vocabulary and
Comprehension; the Working Memory Index (WMI) including Digit
Span and Letter – Number Sequencing; and the Processing Speed
Index (PSI) including Coding and Symbol Search.

Temperament and character: The Temperament and Character Inven-
tory (TCI) is a 240 item true/false questionnaire, self-rated instrument
that provides a comprehensive inventory of dimensions of tempera-
ment (Harm Avoidance, HA; Novelty Seeking, NS; Reward Dependence,
RD; Persistence, P) and character (Self-directedness, SD; Cooperative-
ness, C; Self-trascendence, ST) [40]. The items are divided into positive
and negative items and the scoring for each item is dichotomous
(TRUE/FALSE), with a 1/0 score for positive items and 0/1 for negative
items. The sum of the points obtained gives a “Raw Score” to which it
is possible to match a “Percentile Score” and a “T-Score” which, shown
on the graph, allows defining a personality profile. A percentile value
above 67% and one below 33% are, according to the literature, consid-
ered abnormal. The TCI displays good internal consistency and reason-
able test- retest correlation at 6 months [18].
Table 1
Demographics and clinical characteristics.

t-test analysis for continuous variables

AN (n = 41)
m ± sd

AN + NSSI (n = 32)
m ± sd

t P

Age at admission,
mean ± SD

13.5 ± 2.1 14.1 ± 1.6 −1.195 0.236

Age at AN onset,
mean ± SD

13.3 ± 1.8 13.4 ± 2.0 −0.262 0.794

Age at NSSI onset,
mean ± SD

– 14.4 ± 1.4 – –

BMI, mean ± SD 14.81 ± 1.75 15.22 ± 1.88 −1.450 0.152

Chi-square test for categorical variables

AN (n =
41) n (%)

AN+NSSI (n =
32) n (%)

Chi-square P

AN restricting type 39 (95) 24 (75) 6.155 0.013
AN binge-eating/purging type 2 (5) 8 (25)
Familiar history positive for
psychiatric disorders

14 (34) 15 (47) – ns

BMI percentile
b3 29 (71) 23 (72) – ns
3 b 10 9 (22) 6 (19)
N10 3 (7) 3 (9)

GAF
21–30 3 (7) 5 (16) 8.913 0.030
31–40 16 (39) 19 (59)
41–50 15 (37) 8 (25)
51–60 7 (17) 0 (0)

AN: Anorexia nervosa only; AN + NSSI: Anorexia nervosa with non-suicidal self-injury;
BMI: Body Mass Index; GAF: Global Assessment of Functioning.
ns: non significant.
2.4. Data analysis

Standard descriptive analyses were applied to the data. The t-test
was applied to compare continuous demographic (age of onset of
NSSI, age of onset of AN, age at admission) and clinical (BMI) variables.
The chi-square test was applied to categorical variables.

As first step, differences between groups of interest (AN and AN
+NSSI) were explored with MANOVA separately for each test to evi-
dence the differences in each measure, then a second analysis was per-
formed considering all the tests together to evidence the reciprocal
influences between personality, psychopathology and IQ. To account
for multiple comparisons, we used the global scores for WISC-IV
(FSIQ) and YSR (Total Problems, Externalizing Problems and Internaliz-
ing Problems scores) as omnibus tests considering significant a P value b
.05, and then applied Bonferroni corrections for subscores. For the TCI, in
which there is no global score, the Bonferroni correction was applied to
each of the seven dimension scores.

The MANOVA comparison was performed also between the restric-
tive (AN-R) and the binge purging (AN-BP) subgroups to evidence pos-
sible confounding effect. Then the subtype diagnosis was applied as
covariate performing aMANCOVA on the variables which distinguished
the groups of interest to evidence possible confounding effects on the
AN vs AN+NSSI differences.

Finally, aMANCOVAwas performed among the functioning and psy-
chopathology dimension scores that differed between the AN and the
AN+NSSI subgroups using as covariates the personality dimensions
which distinguished the subgroups. This was to evidence what
between-group differences were related to personality characteristics
and what were unrelated from them. SPSS software version 13.0
(SPSS Inc., Chicago, IL, USA) was used for statistical analysis.
3. Results

3.1. Demographics and clinical characteristics

TheAN+NSSI group did not differ from theANgroupwith respect to
age, age at AN onset, age at NSSI onset, BMI, or BMI percentile (Table 1).
63 patients were diagnosed with AN-R and 10 patients with AN-BP
(Table 1). AN+NSSI presented more frequently with the binge-
purging subtype (25%) than AN (5%). AN+NSSI were also more im-
paired in overall functioning as shown by lower GAF scores.

3.2. MANOVA comparison of psychopathology, personality traits, cognitive
and global functioning

TheMANOVA analysis, done separately for each test, evidenced that
AN+NSSI scored higher than AN for Total Problems and Externalizing
Problems. In addition, AN+NSSI reported more frequently Anxious/De-
pressed Symptoms, Somatic Complaints, Social Problems, Thought
Problems, Affective Problems, and Anxiety Problems (Table 2).

AN+NSSI showed a trend for lower IQ Total Scale than ANbut is was
not significant at Bonferroni correction. AN+NSSI scored lower than AN
for Self-directedness and Cooperativeness. The AN+NSSI also displayed
lower GAF score (Table 2).

The MANOVA analysis conducted on all tests together evidenced
that the differences were all maintained except for the trend of IQ
Total Score, with little reduction in significance levels for the other di-
mensions. The MANCOVA with the AN-R vs AN-BP diagnosis as covari-
ate evidenced no significant effect diagnosis on the between-group
differences, except for Social Problemswhich reduced their significance
under Bonferroni correction level.

3.3. MANCOVA analysis using SD and C as confounders

The application of SD and C as covariates evidenced that they were
related to the diagnosis, without a mediation of personality traits, the



Table 2
MANOVA exploring differences between groups of interest (AN and AN+NSSI).

AN (n = 41) m ± sd AN + NSSI (n = 32) m ± sd MANOVA 1 MANOVA2 MANCOVA

F P F P F P

YSR
Anxious depressed 1.40 ± 0.775 2.61 ± 0.722 35.620 0.000 26.469 0.000 15.581 0.000
Somatic complaints 1.11 ± 0.404 1.87 ± 0.869 20.016 0.000 17.943 0.000 13.973 0.000
Social problems 1.114 ± 0.494 1.83 ± 0.887 14.178 0.000 12.081 0.001 5.855 0.005
Thought problems 1.17 ± 0.514 2.04 ± 0.928 21.164 0.000 21.656 0.000 12.150 0.000
Externalizing probl. 1.09 ± 0.373 1.65 ± 0.832 12.495 0.001 13.128 0.001 6.879 0.002
Total problems 1.26 ± 0.611 2.30 ± 0.876 28.839 0.000 20.005 0.000 12.162 0.000
Affective problems 1.31 ± 0.676 2.17 ± 0.887 17.485 0.000 12.197 0.001 7.633 0.001
Anxiety problems 1.29 ± 0.667 2.17 ± 0.984 16.823 0.000 14.707 0.000 7.965 0.001

WISC IV indexes
Full Scale IQ 112.93 ± 14.14 104.41 ± 15.58 5.964 0.017 ns ns ns ns

GAF
Total score 41.53 ± 8.420 34.79 ± 6.214 9.177 0.004 9.177 0.004 6.807 0.002

TCI
Self-directedness 45.54 ± 8.20 36.20 ± 8.28 13.410 0.001 13.410 0.001 7.980 0.001
Cooperativeness 51.13 ± 6.90 43.11 ± 12.14 10.377 0.002 10.377 0.002 4.832 0.12

MANOVA1: MANOVA performed separately for each test; corrected p b .003 for the YSR; p b .007 for TCI; p b .001 for WISC.
MANOVA2: MANOVA performed considering all the tests together.
MANCOVA: performed using the AN-R and AN-BP subtypes as covariate.
AN: Anorexia nervosa only; AN + NSSI: Anorexia nervosa with non-suicidal self-injury; GAF: Global Assessment of Functioning; TCI: Temperament and Character Inventory; WISC:
Weschler Intelligence Scale for Children; YSR: youth self-report; ns: non significant.
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GAF score and the psychopathology dimensions: YSR total problems,
YSR anxious depressed, YSR somatic complaints, YSR thought problems,
YSR affective problems. Instead they were related to Self-directedness
the between group differences in: YSR anxiety depression problems,
YSR attention problems, YSR internalizing problems, YSR total problems
and YSR ADHD problems. They were related to Cooperativeness the be-
tween group differences in: YSR Disruptive Behavior Problems, YSR ex-
ternalizing problems, YSR conduct problems (Table 3).

4. Discussion

Constistent with previous reports, our data document higher levels
of psychopathology in female adolescents with AN who also present
with NSSI syndrome, as defined by DSM 5, as compared with peers
with AN only [23,24].

We did not find differences in BMI or BMI percentile between AN
+NSSI and AN, which suggests that NSSI is not associated with severity
of AN malnutrition. Purging was more common among AN+NSSI
(Table 1). This finding is consistent with several reports of higher
rates of NSSI among binge eating/purging patientswith eating disorders
[41,42], even though other reports did not find an association
Table 3
MANCOVA performed using SD and C as covariates.

F P

MANCOVA fixed factor
AN vs AN+NSSI GAF 9.940 0.003

YSR anxiety depression problems 10.086 0.003
YSR somatic complaints 10.311 0.002
YSR thought problems 9.876 0.003

Covariates
Self-directedness YSR anxiety depression problems 11.543 0.001

YSR attention problems 11.007 0.002
YSR internalizing problems 13.521 0.001
YSR total problems 12.741 0.001
YSR ADHD problems 10.622 0.002

Cooperativeness YSR Disruptive Behavior Problems 12.214 0.001
YSR externalizing problems 23.129 0.000
YSR conduct problems 13.564 0.001

Bonferroni correction with p b .003.
[15,23,43]. As proposed by Bühren and coworkers [44], the association
betweenNSSI and purgingmay be due to a broadly dysregulated behav-
ioral pattern, related to the underlying borderline features evidenced in
many NSSI subjects [22]. Nevertheless the MANCOVA analysis did not
evidence a significant impact of the ED subtype on the between group
difference, suggesting a substantial independence of the two psycho-
pathological expressions.

Indexes for externalizing problems were elevated in AN+NSSI, es-
pecially for anxiety and affective symptoms. This is consistent with the
known association between NSSI and emotional dysregulation
[8,10,45]. From an intelligence perspective, the AN+NSSI group
displayed a trend towards lower levels than AN on the Full Scale IQ of
the WISC-IV, even though both groups were in the normal range of
functioning. It is worth noting that the diagnosis of NSSI itself, indepen-
dently from personality traits, was found to be associated with thought
problems. This two indexes are somewhat related to executive func-
tioning, and this finding seem to confirm the hypotheses of an associa-
tion between NSSI and worse functional impairment, maybe because of
a lower competence in executive functioning. Lack of executive func-
tions, in turn, seems to be associated with poor mentalization compe-
tences [31,32]. The lack in mentalization could impair the
management of depressive feelings and favour the use of the NSSI and
somatic complaints as copying mechanisms.

Contrary to the expectation, the temperamental features of novelty
seeking and harm avoidance, as assesses with the TCI, did not differ be-
tween the two groups. We found, however, that AN+NSSI had lower
levels of self-directedness and cooperativeness. Self-directedness is a
character dimension that relates to the person's level of autonomy, reli-
ability, and maturity. In our sample it is strictly related to depression
and anxiety, internalizing problems and also with ADHD problems,
which have been frequently found as associated to ED [46]. Coopera-
tiveness indicates skills in social interaction and capacity for collabora-
tion [40,47]. These findings therefore suggest that AN+NSSI
adolescents are less emotionally and functionally independent, and
have more difficulties in social interactions. Consistently with this de-
scription cooperativenesswas related to the difference in conduct prob-
lems, disruptive behavior problems and externalizing problems in our
sample. These deficits and the greater psychopathology are consistent
with AN+NSSI having a lower level of global functioning, as measured
with the GAF.
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Indeed, the lower Self-directedness and Cooperativeness scores in
our AN+NSSI sample point to a character functioning that has been re-
lated by the authors of the TCI to severe personality troubles [48] and in
particular to borderline personality features [49]. The fact that this
“character core” is related to the NSSI also in our sample which does
not display the “borderline” temperament traits (namely higher novelty
seeking, high harmavoidance and lower persistence) considered typical
for the NSSI in adolescents [21], supports that NSSI conducts could be
due to a specific impairment of character development instead of a con-
sequence of a full borderline personality disorder as diagnosed by DSM
criteria. This may also account for the transient nature of NSSI in adoles-
cent population already evidenced by literature [50,51].

The relevance of low SD and Cpersonality core for ourAN+NSSI par-
ticipants is evidenced also by its extensive relationship with worse gen-
eral functioning of these youth, consistently with literature findings
[52].

4.1. Clinical implications

The evidence emerging from our study grants a better understand-
ing of the psychopathological mechanisms underlying the NSSI behav-
iors in adolescents. The data are consistent with the DSM-5 position of
including NSSI as a syndrome with a stand-alone diagnosis, in addition
to listing the presence of NSSI behavior among the criteria for BPD. In
fact, from a dimensional perspective, NSSI syndrome results more spe-
cifically related to an impairment in the development of the two charac-
ter dimensions of self-directedness and cooperativeness, and not to
specific temperament traits. Literature suggests that such impairment
is frequently transient in adolescent population [50] and hence psycho-
therapeutic interventions oriented at the character development
[49,53] may be effective for a more rapid extinction of these behaviors.
The fact that these personality traits are also related toworse psychopa-
thology and general functioning in our sample, as far as to a mild cogni-
tive impairment, may suggest that the promotion of their development
may benefit also these associated problems of adolescent population.

4.2. Limitations

The results of the study must be interpreted in the light of several
methodological limitations. First of all the limited number of partici-
pants and the gender of the sample (only female). Because the sample
consisted of adolescentswith AN referred to hospital facilities for the se-
verity of their condition, the findings do not necessarily apply to the
general AN population. The high prevalence of NSSI (43.8%) in our sam-
ple of AN adolescents can be explained by the severe psychopathology
of the patients typically referred for hospital care. In fact, in clinical sam-
ples of patients with eating disorders, rates of NSSI as high as 50% have
been reported [6], while rates are lower in population samples. Other
important limitations are the retrospective nature of the study and the
relatively small sample size, which prevents more in-depth analyses
of clinically relevant subgroups of patients. Thus, AN-R and AN-BP
could not be considered separately in the analyses because of the
small number of patients. Despite these limitations, the study was able
to identify statistically and clinically significant differences in psychopa-
thology, intelligence, character dimensions, and global functioning be-
tween AN+NSSI and AN adolescents.

5. Conclusion

Among early adolescentswhowere clinically referred to a university
pediatric hospital services for AN, those who also engaged in NSSI had
greater psychopathology, lower global cognitive scores, more impaired
overall functioning, and character features whichwere subthreshold for
a full borderline personality profile. The NSSI syndrome in AN subjects
could be thus related to a borderline-like impairment in their character
development, although not necessarily related to a full BPD. This
supports a comorbid diagnosis between AN and NSSI. These differences
between AN+NSSI and AN may have implications for clinical care and
course of illness, and warrant further investigation in larger and more
representative samples.
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