Eat Weight Disord (2018) 23:305-311
DOI 10.1007/s40519-016-0333-1

CrossMark

@

ORIGINAL ARTICLE

Mood spectrum comorbidity in patients with anorexia

and bulimia nervosa

Mario Miniati!

- Antonella Benvenuti' - Elena Bologna' - Alessandra Maglio -

Biagio Cotugno' - Gabriele Massimetti' - Simona Calugi® - Mauro Mauri' -

Liliana Dell’Osso’

Received: 8 August 2016/ Accepted: 7 October 2016 / Published online:

© Springer International Publishing Switzerland 2016

Abstract

Purpose To investigate the presence of mood spectrum
signs and symptoms in patients with anorexia nervosa,
restricting subtype (AN-R) or bulimia nervosa (BN).
Method 55 consecutive female patients meeting DSM-IV
criteria for eating disorders (EDs) not satisfying DSM-IV
criteria for Axis I mood disorders were evaluated with the
Lifetime Mood Spectrum Self-Report (MOODS-SR) and
the Mini-International Neuropsychiatric Interview (MINI).
The MOODS-SR explored the subthreshold comorbidity
for mood spectrum symptoms in patients not reaching the
threshold for a mood disorder Axis I diagnosis. MOODS-
SR included 161 items. Separate factor analyses of
MOODS-SR identified 6 ‘depressive factors’ and 9 ‘manic-
hypomanic factors’.

Results The mean total score of MOODS-SR was signifi-
cantly higher in BN than in AN-R patients (97.5 £ 25.4 vs
61.1 + 38.5,respectively; p = 0.0001).63.6 % of the sample
(n = 35) endorsed the threshold of >61 items, with a statis-
tically significant difference between AN-R and BN (39.3 %
vs 88.9 %;;{2 = 14.6;df = 1;p = 0.0001). Patients with BN
scored significantly higher than AN-R patients on several
MOODS-SR factors: (a) MOODS-SR depressive component:
‘depressive mood’ (11.2 & 7.4 vs 16.0 =+ 5.8; p < 0.05),
‘psychomotor retardation’ (5.4 £5.6 vs 89 £ 3.8;
p = 0.003), ‘psychotic features’ (2.0 &= 1.8 vs 4.1 £ 1.6;
p = 0.001), ‘neurovegetative symptoms’ (5.0 £ 2.6 vs
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7.7 £ 1.7; p = 0.001); (b) MOODS-SR manic/hypomanic
component: ‘psychomotor activation’ (4.3 3.6 vs
74 £ 3.1; p=0.002), ‘mixed instability’ (1.0 & 1.5 vs
2.0 £ 1.6; p<0.05), ‘mixed irritability’ (2.5 & 1.8 vs
3.7 £ 1.6; p <0.05), ‘inflated self-esteem’ (1.1 £ 1.4 vs
21 £ 1.6; p<0.05), and ‘wastefulness/recklessness’
(1.0 £ 1.4 vs 2.0 £ 1.2; p = 0.009).

Conclusions MOODS-SR identifies subthreshold mood
signs/symptoms among patients with AN-R, and BN and
with no Axis I comorbidity for mood disorders, and pro-
vides a better definition of clinical phenotypes.

Keywords Anorexia - Bulimia - Eating disorders -
Mood spectrum and comorbidity

Introduction

A number of clinical studies document how the comor-
bidity between mood disorders and anorexia (AN) and
bulimia nervosa (BN) are a frequent phenomenon. How-
ever, the variability of comorbidity percentages across
studies is impressive. The lifetime comorbidity for mood
disorders ranges from 24 to 90 % in BN, and from 31 to
88 % in AN [1, 2]. Traditionally, the highest rates of
lifetime comorbidity for the ‘unipolar side’ of mood dis-
orders mainly refer to the AN ‘restricter’ subtype (AN-R).
The comorbidity for the ‘bipolar side’ (Bipolar I-II
Disorders, cyclothymia) is more frequently described in
BN [1].

Mood disorder comorbidity complicates course and
treatment response of AN, and BN [3, 4], and it is asso-
ciated with a high risk of suicide attempts [5—7]. Similarly,
a negative impact of AN, and BN on the course and
treatment response of depressive episodes has been
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extensively described and recently reaffirmed in a
prospective study [8].

The wide range of comorbidity percentages between the
two psychopathological areas (from 20 to 90 %) can be
only partially explained with the heterogeneity of clinical
assessment adopted across the different studies, raising
questions about the usefulness of the categorical approach.
A dimensional approach, overcoming the unipolar/bipolar
dichotomy, has been proposed to improve the phenotypic
definition of mood disorders, and to enhance the validity
and reliability of comorbidity assessment [9, 10].

In this perspective, we aimed to show the clinical utility
of a dimensional mood spectrum assessment in patients
with AN, and BN, in the absence of full-blown Axis I
comorbidity for unipolar or bipolar disorders. A dimen-
sional approach should allow us to discriminate clinical
phenotypes of patients with AN, and BN and comorbid
mood spectrum signs and symptoms, with a greater level of
specificity than that provided by the stereotypic descrip-
tions of Axis I categories. According to the ‘mood spec-
trum model’ as originally conceived by Cassano and
Colleagues, threshold-level manifestations of unipolar and
bipolar mood psychopathology, atypical symptoms and
behavioral traits are parts of the same continuum [9]. The
‘mood spectrum’ considers as clinically meaningful both
manic/hypomanic and depressive features that may occur
throughout the lifetime.

The Mood Spectrum Lifetime Questionnaire (MOODS-
SR-Lifetime Version) has been constructed and validated
to assess mood spectrum phenomenology, as described in
detail elsewhere [11].

To the best of our knowledge, only two studies have
documented lifetime mood spectrum symptoms in patients
with EDs: the first one on patients with AN assessed with
the MOODS-SR [12, 13]; the second on patients with AN,
BN, and eating disorders not otherwise specified (EDNOS),
evaluated with a previous version of the MOODS-SR, the
SCI-MOODS [10]. The aim of the study was to investigate
whether signs and symptoms belonging to the realm of the
proposed mood spectrum model were present with different
psychopathological profiles in patients with AN-R and BN.

Materials and methods

Participants

The sample consisted of 55 female patients meeting DSM-
IV eating disorders (EDs) criteria, consecutively recruited
at the University of Pisa within the framework of a larger

Italian Multicenter Study, as described in detail elsewhere
[14].

@ Springer

Patients were assessed with the DSM-IV criteria, as data
were collected before the publication of DSM-5.

Exclusion criteria were: a primary diagnosis of
schizophrenia, schizoaffective disorder, bipolar I or II
disorder, unipolar depression; meeting criteria for current
alcohol or substance abuse during the last 3 months, severe
uncontrolled medical illnesses.

The Ethics Committee of the University of Pisa
approved study procedures, as reported elsewhere [14]. All
patients signed a written informed consent after receiving a
complete description of the study evaluations and
procedures.

Instruments

Study participants were administered with the Lifetime
Mood Spectrum Self-Report (MOODS-SR) [11], and the
Mini-International ~ Neuropsychiatric  Interview 5.0.0
(MINI) for DSM-IV diagnoses [15]. Raters who attended a
formal training and who were blind to the research ques-
tions conducted the MINI interviews.

Interviewer training

All interviewers went through a course of training at the
University of Pisa before the start of the study. Raters
received instruction on the mood spectrum concept were
given an extensive description of the MOODS-SR and the
MINI, and were provided with detailed directions for the
administration of the interviews. A consulting telephone
service was available at the University of Pisa, to answer
raters’ questions throughout the study.

MOODS-SR

The MOOQODS-SR is the lifetime self-report version of the
Structured Clinical Interview for Mood Disorders (SCI-
MOODS) that demonstrated excellent internal consistency,
discriminant validity, inter-rater and test-retest reliability,
as described in detail elsewhere [16]. The Kuder—
Richardson coefficient, a special form of Cronbach’s alpha
for dichotomous items, was used to assess the internal
consistency of the SCI-MOOQODS. Values above 0.70 were
assumed to denote good internal consistency. The internal
consistency of the domains of the interview, expressed in
terms of the Kuder—Richardson coefficient, was high,
ranging from 0.79 to 0.92. Correlations of each of the
domains with the others ranged from 0.63 to 0.85, indi-
cating a strong inter-relationship among the domains.
Agreement between the self-report (MOODS-SR) and the
interview formats (SCI-MOODS) was substantial. Intra-
class correlation coefficients (ICC) ranged from 0.88 to
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0.97, providing a strong support for the reliability of the
MOODS-SR questionnaire [11].

The MOODS-SR included 161 items coded as present/
absent for one or more periods of at least 3-5 days in the
lifetime. For questions exploring temperamental features or
the occurrence of specific events, duration was not speci-
fied, because it would not be applicable. Separate factor
analyses of the depressive and manic components of
MOODS-SR identified 6 depressive factors [17] and 9
manic-hypomanic factors [18] ‘Depressive Mood,” ‘Psy-
chomotor Retardation,” ‘Suicidality,” ‘Drug/Illness-Related
Depression,” ‘Psychotic Features,” and ‘Neurovegetative
Symptoms’ were the depressive factors. The factors of

mania’hypomania  were:  ‘Psychomotor  Activation,’
‘Creativity,” ‘Mixed Instability,” ‘Sociability/Extraver-
sion,”  ‘Spirituality/Mysticism, ‘Psychotic  Features,’

‘Mixed Irritability,” ‘Inflated Self-esteem,” ‘Euphoria,” and
‘Wastefulness/Recklessness.’

Moreover, a mood spectrum symptom threshold has
been defined to lie somewhere below the threshold for
diagnosable Axis I bipolar or unipolar disorder. A reliable
estimate of the optimal threshold for mood spectrum was
obtained by maximizing the sensitivity while keeping at
an acceptable level, and the optimal was proposed at the
score 61 [11]. However, this cutoff has not yet been
validated.

MINI 5.0.0 [15]

The MINI 5.0.0 is a short structured diagnostic interview,
developed jointly by psychiatrists and clinicians in the
United States and Europe, for DSM-IV and ICD-10 psy-
chiatric disorders. With an administration time of
approximately 15 min, it was designed to meet the need
for a short but accurate structured psychiatric interview
for multicenter clinical trials and epidemiology studies,
and to be used as a first step in outcome tracking in non-
research clinical settings. The MINI contains 120 ques-
tions and screens 17 Axis I DSM-IV disorders for 24
current and lifetime diagnoses. It is organized in diag-
nostic sections. Using branching tree logic, the interview
has two to four screening questions per disorder. Addi-
tional symptom questions within each disorder section are
asked only if the screen questions are positively endorsed.
The MINI has a good correlation with SCID-I and CIDI
[15].

Statistical analyses

Demographic and clinical characteristics were compared in
patients with AN-R and BN using Chi-square test or T test,
as appropriate. Chi-square test was utilized to compare the
percentages of subjects who endorsed the proposed items

cutoff, in AN-R and BN groups. Student’s T test was uti-
lized to compare the mean age, the depressive, and the
manic/hypomanic MOODS spectrum mean scores, in the
two diagnostic groups (AN-R vs BN). Pearson’s correlation
coefficient was utilized to explore the potential correlations
between the manic/hypomanic and the depressive compo-
nent scores in the overall sample, in the AN-R group and in
the BN group.

Two biomedical statisticians (G. M. and S. C.) per-
formed the statistical analyses, using the Statistical Pack-
age for Social Sciences (SPSS, version 20.0).

Results
Demographic and clinical characteristics

Study participants included 55 female patients with mean
age of 25.2 £+ 4.7 years. Twenty-eight patients (50.9 %)
met criteria for AN-R (mean age = 25.1 + 5.3 years,
mean BMI = 153 £ 1.3 kg/mz), and 27 for BN (mean
age = 25.4 & 4.0 years, mean BMI = 20.7 &+ 3.3 kg/m?).
Forty-nine patients fulfilled the criteria for a current major
depressive episode (MDE) (49/104; 46.6 %), and were
excluded from the analyses.

Demographic characteristics of the sample, collected
with the MOODS-SR, are described in Table 1. Age at
baseline was not significantly different in the two groups.
Majority of the patients were not married (74.5 %; 41/55),
completed college (63.6; 35/55 %), and were student,
unemployed or engaged in home duties (76.3 %; 42/55).

Relationship between depressive and manic/
hypomanic symptoms

There was a significant correlation between the depressive
and the manic/hypomanic spectrum component scores in
the overall sample (r = 0.57; p < 0.05), and in patients
with AN-R (r = 0.67; p < 0.05), but not in BN patients
(r =0.21, p = ns).

Mood spectrum assessment and MOODS-SR
Lifetime factors

The mean total score of MOODS-SR Lifetime in the
overall sample was 79.0 & 37.3 (range 5-146). The mean
total score of MOODS-SR Lifetime was significantly
higher in BN than in AN-R patients (97.5 &£ 254 vs
61.1 £ 38.5, respectively; p = 0.0001). 63.6 % of the
sample (n = 35) endorsed the proposed cutoff of 61 items,
with a statistically significant difference between AN-R
and BN (393 % vs 88.9 %; ;52: 14.6; df =1,
p = 0.0001).
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Table 1 Demographic characteristics of the sample

Overall sample (N = 55) AN-R (N = 28) BN (N = 27)
mean/SD mean/SD mean/SD
Age (years) 25.2 (£4.5) 25.1 (£5.0) 25.3 (£4.0)
Marital status n/% n/% n/%
Single 41 (74.5) 23 (82.1) 18 (66.7)
Married 14 (25.5) 517.9) 9 (33.3)
Education level n/% n/% n/%
Master’s degree/doctoral degree 2 (3.6) 2 (7.1) -
Completed university 4 (7.2) 1 (3.6) 3 (11.1)
Completed college 35 (63.6) 16 (57.1) 19 (70.4)
Completed 8th grade 12 21.1) 8 (28.6) 4 (14.8)
Below 8th grade 2 (3.6) 1 (3.6) 1 3.7
Current employment status n/% n/% nl%
Student 27 (49.1) 12 (42.9) 15 (55.6)
Engaged in home duties 8 (14.5) 5(17.9) 3 (11.1)
Unemployed 7 (12.7) 4(14.3) 3 (11.1)
Employed 50.1) 4(14.3) 13.7)
Others 8 (14.6) 3 (10.7) 5 (18.5)
Table 2 Depressive component
factors of Li?etime MOO]gS-SR QI;;E/S(]];] =28 iljar(l]/\lsg 27 ! P
in AN vs BN
Depressive mood 112+ 74 16.0 £ 5.8 —2.65 0.011
Psychomotor retardation 54+£56 8.9 + 3.8 -3.10 0.003
Suicidality 14+£22 24 +£20 —1.74 0.087
Drug-/illness-related depression 06 £ 1.0 1.1 £13 —1.72 0.091
Psychotic features 20+ 1.8 41+ 1.6 —4.62 0.001
Neurovegetative symptoms 50+£26 77 £ 1.7 —4.55 0.001
n/% n/%
MOODS-SR total >61 11 (39.3) 24 (88.9) 0.0001
CT;‘H‘;:)‘EO;X?;’;Z ?Z%‘;‘ﬁ?::fme AN-R (N = 28) mean/SD BN (N = 27) mean/SD ¢ »
MOODS-SR in AN vs BN Psychomotor activation 43 £3.6 74 £ 3.1 —3.34 0.002
Creativity 35+28 4.6 + 3.1 —1.46 0.150
Mixed instability 1.0£15 20+ 1.6 —2.45 0.018
Extroversion 20+ 1.8 29 +£2.0 —-1.79 0.080
Spirituality/mysticism 0.6 + 1.0 1.1 £ 1.7 —1.42 0.162
Mixed irritability 25+ 1.8 37+ 1.6 —-2.59 0.012
Inflated self-esteem 1.1+ 14 21+ 1.6 —2.62 0.012
Euphoria 26 1.6 28 +1.8 —-0.53 0.595
Wastefulness/restlessness 1.0+ 1.4 20+ 1.2 —2.72 0.009

Patients with BN had significantly higher scores than
patients with AN-R on several MOODS-SR factors

(Tables 2, 3), namely:

1. MOODS-SR depressive

mood’ (112 £74

@ Springer

component:
16.0 £ 5.8;

‘depressive
p < 0.05),

‘psychomotor retardation’ (5.4 £ 5.6 vs 8.9 &+ 3.8;

p = 0.003), ‘psychotic

features’

20+ 18 vs

4.1 &£ 1.6; p = 0.001), ‘neurovegetative symptoms’
(5.0 £2.6vs 7.7+ 1.7, p=0.001).

MOODS-SR  manic/hypomanic
(43 £36

chomotor activation’

component:

‘psy-
vs 74 4+ 3.1;
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p = 0.002), ‘mixed instability’ (1.0 £ 1.5 s
2.0 £ 1.6; p <0.05), ‘mixed irritability’ (2.5 & 1.8
vs 3.7+ 1.6; p<0.05), ‘inflated self-esteem’
(1.1 £ 1.4 vs 2.1 £ 1.6; p =0.012), and ‘wasteful-
ness/recklessness’ 10+14 Vs 20+ 1.2;
p = 0.009).

Discussion

Axis I comorbidity for mood disorders is the rule and not
the exception in patients with EDs. Mood disorder
comorbidity might contribute to ED complications, such as
suicide, substance abuse or chronic course [1, 2, 19].

MOODS-SR was able to detect in a sample of patients
with EDs a broader range of comorbid mood signs
belonging to both subthreshold forms of mania and
depression compared to the commonly used scales for
mood disorders and temperaments. This result could be
explained neither with the well-documented Axis I high
rates of comorbidity between eating and mood disorders,
nor with the occurrence of ‘hyperthymic/cyclothymic
temperaments’. Thus, the Axis I comorbidity for mood
disorders (unipolar and bipolar) was the main exclusion
criterion of our study. At the same time, affective tem-
peraments, with their limited number of features, did not
cover the wide range of signs and symptoms detected by
MOODS-SR.

More interestingly, we highlighted several differences in
MOODS-SR factor scores between patients with BN and
AN-R. We found that patients with BN scored higher than
patients with AN-R on a number of factors belonging both
to the depressive and to the manic/hypomanic component
of MOODS-SR. Moreover, the higher scores on the manic
factors of BN patients were not correlated with the higher
scores of the depressive factors, thus excluding a potential
relationship with a generic ‘severity effect.” A significant
correlation between depressive and manic/hypomanic
spectrum scores was found in the overall sample and in
patients with AN-R, not in BN patients. This result is
similar to the correlations we previously observed in a
study on mood disorder patients [20].

More in detail, patients with BN showed higher scores
than patients with AN-R on the ‘psychomotor activation,’
‘mixed instability,” ‘mixed irritability,” and ‘wastefulness/
recklessness” MOODS-SR factors of the manic component.
Taken together, these factors might delineate a soft mixed
state in patients with BN. Depression in patients with AN-
R is usually characterized by depressed mood with a few
mixed traits, excluding the need for ‘physical activity to
burn fat and calories,” a typical symptoms of AN-R that
should be differentiated from psychomotor activation or

recklessness. Mixed features in patients with BN could
interfere with the course of the disorder and with treatment
compliance. In the choice of treatment strategies, the
presence of mixed feature specifiers should be considered
as mixed traits could lead to a higher suicidal risk in BN
patients [21, 22].

Surprisingly, patients with BN reported more sub-
threshold psychotic-like thoughts than patients with AN-R.
This finding should be interpreted with caution, given that
a number of studies have highlighted the role of the
dopaminergic system in AN rather than in BN. This pro-
vided a rationale for the use of neuroleptics in severe AN,
especially restricting subtype [23-25]. In the literature,
patients with AN-R have been considered as more prone
than patients with BN to delusional thoughts, at least with
regard to body perception [23-25]. A number of studies
reported that the overall group of EDs could span a spec-
trum from delusional to non-delusional thinking, with
‘unlimited shades of gray in between’ [26, 27]. Psychotic
symptoms could be better explained within the inner psy-
chopathology of the EDs rather than by assuming there is a
link with psychotic disorders [28]. Moreover, in a previous
study, we conducted on a sample of patients with bipolar
disorders, psychotic spectrum symptoms positively corre-
lated with the severity of mood dysregulations and the total
number of mood spectrum signs and symptoms [29].

Taken as a whole, data emerging from our lifetime
MOODS-SR evaluation in patients with AN-R and BN
suggested the existence of a continuum from manic to
depressive side, without a clear cutoff between the two
dimensions. The experience with the MOODS-SR in such
patients enforced past and recent claims toward the need
for a dimensional approach to comorbidity between mood
and eating disorders. Thus, our study confirmed previous
reports that suggested patients with EDs might manifest a
broad halo of psychopathologic features belonging both to
the depressive and the manic/hypomanic components of
the mood spectrum. The use of instruments such as the
MOODS-SR could help clinicians to identify these aspects
and to highlight their importance. However, subthreshold
comorbidity for mood spectrum signs and symptoms
assessed with MOODS-SR showed a main limitation:
MOODS-SR did not allow us to clarify whether the scores
reflected mood instability across time, or the presence of
stable ‘cyclothymic/hyperthymic personality traits,” espe-
cially in BN patients. In the same way, it was impossible to
ascertain whether the maintenance of normal weight, typ-
ical in BN patients, played a role in the modulation of the
mood spectrum phenomenology, or whether mood dys-
regulations interfered with the eating/feeding disorder
presentation, diminishing the ability to reduce weight.

However, through the MOODS-SR lifetime and the
systematic assessment of the mood spectrum dimensions,

@ Springer
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we could confirm that mood spectrum phenomenology is a
relevant component in EDs, regardless of full-blown illness
episodes (manic, depressive and mixed states). In the BN
patients, such dimensions were much higher than in the
AN-R patients, suggesting that in BN mood spectrum,
comorbidity was an important psychopathological dimen-
sion that could underpin specific clinical characteristics and
illness course, with specific neurobiological mechanisms.
Soft, subthreshold mood features should be influenced by
lifetime energy and mood fluctuations, especially by sub-
threshold manic phases, with a key role during depressive
phases.

Nevertheless, these data have limited generalizability
until they have been substantiated in larger studies con-
ducted with DSM-5 criteria. As already specified, the
choice of utilizing DSM-IV instead of DSM-5 criteria was
due to the data collection of the original study that took
place before DSM-5 publication. Moreover, the limited
sample size was partially due to the choice not to recruit
patients with EDNOS. EDNOS can be a more frequent
diagnosis, but its clinical characteristics are too variable
and non-homogeneous. Assessment with a new model of
mood spectrum comorbidity could be more reliable in
patients with a full-blown diagnosis of AN-R or BN,
instead of a sample characterized by many of the symptoms
of other EDs, but which do not meet the full-blown criteria
for the ‘more classic’ diagnoses.

Despite these limitations, we believe that the proposed
mood spectrum model could become relevant for a better
comprehension of EDs, focusing on its importance in the
identification of different phenotypes of patients who
might present and respond differently to available
treatments.
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