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Abstract

AIM: To investigate the complex relationships between
resting energy expenditure (REE), eating psychopathol-
ogy, and Hypothalamus Pituitary Adrenal axis function-
ing in patients with eating disorders.

METHODS: The study was designed as a cross-
sectional survey, and it was planned by the Clinic for
Eating Disorders of the University of Florence (Italy).
The protocol was approved by the Ethics Committee
of the Institution. Twenty two anorexia nervosa and
twenty one Bulimia Nervosa patients were assessed by
means of a clinical interview and the structured clini-
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cal interview for diagnostic and statistical manual of
mental disorders, fourth edition. Eating attitudes and
behaviour were specifically investigated by means of
the eating disorder examination questionnaire (EDE-Q).
Patients were also evaluated by means of the symptom
checklist (SCL 90-R), REE was measured by means of
indirect calorimetry, and blood cortisol morning levels
were evaluated.

RESULTS: Both anorexia nervosa and bulimia nervosa
patients showed a reduced REE as compared with
predicted REE. Body mass index (BMI) was positively
associated with resting energy expenditure in Bulimics,
whereas a strong, negative association between BMI
and REE was observed in Anorectics. The pattern of
associations between variables supported a mediation
model, where shape concern accounted for variations
in REE and cortisol levels (mediator), and variations
in the mediator significantly accounted for variations
in REE. When these associations where taken into ac-
count together, the relationship between shape con-
cern and REE was no longer significant, whereas the
association between cortisol levels and REE retained
its significance, showing strong evidence for a single,
dominant mediator. Anorectics and Bulimics showed an
opposite pattern of association between BMI and REE.
In Anorectics only, a higher REE was associated with a
more severe eating disorder specific psychopathology,
and cortisol levels represent a possible mediating factor
for this relationship.

CONCLUSION: The data supported a mediation model
where cortisol levels mediated the relationship between
eating psychopathology (concern about body shape)
and REE.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We have investigated the relationship between
resting energy expenditure (REE), eating psychopathol-
ogy, and hypothalamus adrenal axis in EDs. Twenty two
anorexia nervosa (AN) and 21 bulimia nervosa (BN)
patients were assessed. Both AN and BN showed a
reduced REE as compared with predicted REE. AN and
BN showed an opposite pattern of association between
REE and Body Mass Index (BMI) which was positively
associated with REE in BN, whereas a strong, negative
association between BMI and REE was observed in AN.
In AN only, a higher REE was associated with a more
severe eating disorder psychopathology, and higher
cortisol levels. The data supported a mediation model
where cortisol levels mediated the relationship between
eating psychopathology and REE.

Castellini G, Castellani W, Lelli L, Lo Sauro C, Dini C, Lazzer-
etti L, Bencini L, Mannucci E, Ricca V. Association between rest-
ing energy expenditure, psychopathology and HPA-axis in eating
disorders. World J Clin Cases 2014; 2(7): 257-264 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/17/257.
htm DOI: http://dx.doi.org/10.12998/wjcc.v2.17.257

INTRODUCTION

Chronic underfeeding and binge-purging behaviours can
lead to alterations in metabolism and body composition.
Several studies investigated energy metabolism in patients
with anorexia nervosa (AN)"", and the observed reduc-
tion of resting energy expenditure (REE) has been as-
sociated to the smaller volume of metabolically active tis-
sues and to an adaptation to underfeeding[()’sl. Measured
REE is significantly lower than predicted REE in AN
subjects”. As far as bulimic normal weight patients are
concerned, most of the published studies found that the
resting metabolic rate of these patients was significantly
lower than that of controls™'"" | whereas Detzer et a/'”
did not find significant differences between patients with
bulimia nervosa (BN) and controls.

REE is one component of the total energy expendi-
ture. It includes basal metabolic rate, which refers to the
minimum part of energy required to maintain the organ-
isms’ basic functions, and it is related to the amount of
energy utilized when the body is at complete rest. It can
be measured by means of indirect calorimetry, and it is
often used in clinical settings. REE alterations found in
eating disorders could be partly explained with the quan-
titative changes in cell mass™". Similarly, Vaisman ez al™
attributed the lowered resting metabolic rate to the reduc-
tion in lean body mass.

Alternatively, previous findings supported the rela-
tionship between stress induced cortisol levels and meta-
bolic rate. In eating disorders, increased hypothalamus
adrenal axis (HPA) arousal with abnormalities in its regu-
lation is well proven“s’m]; HPA axis hyperactivity is well
documented in AN and BN especially during the acute
phase of the illness, even if the abnormalities showed by

JRaishideng®

WJCC | www.wjgnet.com 258

the BN patients are milder'"”. The HPA axis alterations
can influence other biological systems involved in eating
behaviour, such as leptin, endogenous opioids, thyroid,
reproductive, immune and sympathetic nervous systems
and the abnormalities in these systems could be consid-
ered to be involved in the onset and the maintenance of
eating disorders"”. HPA axis abnormalities seem to be
associated with an history of stressful life events and an
excess of traumatic life events, such as sexual and physi-
cal abuse are reported in patients with eating disorders.
As the relationship between life events and HPA axis is
well known"™ it is not unexpected that the HPA axis
may also be functioning abnormally in eating disorders.
Moreover cortisol is considered a catabolic hormone™"
and it has been found that weight gain in AN was associ-
ated with normalization of plasmatic and urinary cortisol
levels™, HPA functioning and the reduction of cortisol
secretory burst™.

Finally, few studies considered the relationship be-
tween eating disorder psychopathology and REE in eat-
ing disorders patients, with conflicting results .

The aims of the present study were as follows: (1) to
evaluate the pattern of association between body mass
index (BMI) and REE in AN and BN; (2) to investigate
the possible mechanisms of REE alterations in AN and
BN, analyzing the interaction between eating disorder
psychopathology, HPA functioning and metabolic status.

MATERIALS AND METHODS

Sample and measures

The study was designed as a cross-sectional survey, and
it was planned by the Clinic for Eating Disorders of
the University of Florence (Italy). The protocol was ap-
proved by the Ethics Committee of the Institution. A
written informed consent was obtained from each patient
after the procedures of the study were fully explained.
The study was performed on a series of 61 eating disor-
ders patients attending the Clinic for Eating Disorders
between January 2010 and July 2013, provided they met
the following inclusion criteria: female, age between 18
and 60 years, diagnosis of AN restricting type and BN
Binge/Purging type, assessed by means of the Structured
Clinical Interview for Diagnostic and statistical manual
of mental disorders, fourth edition (DSM-IV)***". Pa-
tients were included if they reported at least 1 year of a
stable Eating Disorder diagnosis (at least 1 year with full
diagnostic criteria for anorexia nervosa or bulimia ner-
vosa according the DSM-IV criteria and without diagnos-
tic crossover in the same year), at least 6 wk of a stable
body weight, no intense physical exercise in the past six
months (both assessed by means of a face-to face clinical
interview). None of the patients wete in a remission or
recovery phase of disease. The exclusion criteria were as
follows: comorbid schizophrenia or bipolar disorder, illit-
eracy, mental retardation, severe medical conditions, cut-
rent use of psychoactive medications that can interfere
with HPA Axis response (i.e., antidepressants use could
increase human hippocampal neurogenesis by activating
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the glucocorticoid receptor[zﬂ.

Six patients refused to participate in the study, and
12 patients were excluded because of the following rea-
sons: bipolar disorder (2 patient), illiteracy (1 patient),
mental retardation (1 patient), severe medical conditions
(3 patients with heart failure, 1 with renal failure), phar-
macological treatments (4 patients taking SSRI). The final
sample was composed of 43 female subjects, 22 with AN
Restricting Type, and 21 with BN Binge/Putrging type.
The Structured clinical interview for DSM-IV®? axis was
used to confirm psychiatric diagnoses.

Psychological assessment

Psychopathological, behavioural and sociodemographic
data were collected through a face-to-face interview on
the first day of admission, by two expert psychiatrists
(L.L., C.LS)). The structured clinical interview for DSM
IV was applied to evaluate diagnoses according to
DSM-IV. Anthropometric measurements were made us-
ing standard calibrated instruments. Height (m) was mea-
sured using a wall-mounted stadiometer, weight (kg) using
electronic scales. BMI was calculated. Eating attitudes and
behaviour were specifically investigated by means of the
eating disorder examination questionnaire (EDE-Q)®,
The self-reported EDE-Q consists of 38 items, assessing
the core psychopathological features of eating disorders,
and contains 4 subscales: dietary restraint, eating con-
cern, weight concern, and shape concern. Finally, patients
were evaluated by means of the symptom checklist (SCL
90-R)™, a psychometric instrument devoted to the iden-
tification of psychopathological distress.

Blood samples

Blood samples were drawn in the morning (8 am), after
an overnight fast, for the determination of cortisol levels
(mcg/L), TSH, and thyroid hormones levels.

Indirect calorimetry

REE was measured by means of indirect calorimetry
using a canopy system (MMC Horizon, Sensor Medics,
Anaheim, United States in a quiet environment, with the
patients in the supine position for 20 min before mea-
surement, because activities of daily living increase REE,
but a short rest (20 min) before testing is sufficient for
the effect to dissipate) and after a 12 h overnight fast.
Measurement duration of 10 min with the first 5 min
deleted and the remaining 5 min having a coefficient of
variation < 10% gave accurate readings of REE"”., En-
ergy expenditure was derived from CO:2 production and
O2 consumption, with the appropriate Weir’s formula,
neglecting protein oxidation”. The inter-day coefficient
of variation of such measurements (as determined in six
patients on subsequent days) was always less than 3%,
without any sequence effect. Basal energy expenditure
can be measured a number of different ways, but perhaps
the most convenient way is by indirect calorimetry. This
method is based on the assumption that metabolism is
a reflection of energy expenditure. Since the oxidation
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of nutrients requires oxygen, by measuring oxygen con-
sumption and carbon dioxide production, an estimate of
energy production in kilocalories can be made. However,
if indirect calorimetry is unavailable, the Harris-Benedict
equations (multiple linear regression equations derived
from a sample of normal individuals), based on height,
weight, age, and sex, can be used clinically to estimate
basal energy expenditure[sl. For females, the equation is:
basal energy expenditure = 655.1 + (9.56 X body weight
in kg) + (1.84 X height in cm) - (4.67 X age in years)*,
REE was measured prior to start psychological and phat-
macological interventions.

Statistical analysis

For between-group compatisons (AN »s BN), ;(2 and In-
dependent-Samples 7 test were applied, while Paired Sample
# test was adopted to compare REE with predicted REE
within each group. Correlation analyses (Pearson’s correla-
tion), and subsequently linear regression analyses were
performed in the whole sample, and within each group,
to assess the associations between BMI, cortisol levels,
eating specific and general psychopathology, and REE.

Subsequently, moderator and mediator effect analyses
were performed. Whereas moderator variables specify
when certain effects will hold, mediators consider how
or why such effects occur (Baron and Kenny)™". The
moderator function of third variables partitions a focal
independent variable into subgroups, that establish its
domains of maximal effectiveness in regard to a given
dependent variable. Therefore, in order to evaluate
whether the relationship between REE and BMI was dif-
ferent within Eating Disorders subgroups (first aim of
the study), general linear model (GLM) was used to ex-
amine the moderating effect of diagnosis (AN »s BN) on
the interaction between REE and BMI.

In otder to evaluate the possible mechanisms that
could explain the associations between REE and BMI
(second aim of the study), mediators effect analyses were
performed. The mediator function of a third variable
represents the generative mechanism through which the
focal independent variable is able to influence the depen-
dent variable of interest.

RESULTS

Table 1 reported demographic, clinical and psychopatho-
logical variables for AN and BN patients. No significant
difference was detected between AN and BN, with the
exception of BMI and FT3, which were higher in BN as
compared with AN patients. No significant difference
was found between AN and BN, in terms of REE while
predicted REE was significant lower in AN. REE was
lower than predicted REE, in both AN (¢ = 2.27; P =
0.034) and BN (¢ = 5.82; P < 0.001) groups. These com-
parisons retained their significance even when adjusting
for FT3 hormones.

GLM analysis (Figure 1; part A) was adopted to
evaluate whether the relationship between REE and BMI
was different according to EDs subgroups (AN and BN).
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Table 1 General and clinical characteristics of the sample

Anorexia Nervosa; Bulimia Nervosa; t

m 22 m 21
Age (yr) 31.73 £9.86 27.86+£7.12 1.46
Education (yr) 18.13+3.78 18.66 +2.67 0.52
BMI (kg/m’) 15.43 £ 2.00 22.96 +1.49 -13.8°
REE (kcal/d) 1088 + 174 1092 + 207 -0.06
Predicted REE 1196 + 85 1421 +207 453"
(kcal/d)*
Cortisol levels 513.65+159.52  496.05 +133.22 0.37
(meg/L)
TSH (mU/L) 214 +£1.57 1.67 £0.70 1.22
FT3 (pmol/L) 3.82+0.98 4.75+0.81 335"
FT4 (pmol/L) 14.10 £3.43 14.14£2.29 -0.03
SCL-90 GSI 1.59 £0.57 1.52£0.70 0.31
EDE-Q total 3.24£1.59 324+1.16 0.08
EDE-Q restraint 3.26+£223 319+£133 0.11
EDE-Q eating 2.86 £1.65 2.96 £1.38 -0.19
concern
EDE-Q weight 3.36+1.54 3.10+1.53 0.54
concern
EDE-Q shape concern 3.48 £1.66 3.74+1.09 -0.57
Binge eating episodes 9.7+64
(month frequency)
Purging behaviours 84+59

(month frequency)

*Calculated by means of Harris-Benedict equation. Data are expressed
as mean * SD deviation; for between groups comparisons: Independent-
Sample ¢ test; P < 0.05; °P < 0.01. REE: Resting energy expenditure; BMI:
Body mass index; SCL-90 GSI: Symptom checklist (SCL 90-R) global sever-
ity index; EDE-Q: Eating disorder examination questionnaire.

GLM (age adjusted) showed a significant effect of REE
by diagnosis on BMI (§ = 0.32; P < 0.001). The signifi-
cant interaction was confirmed even when adjusting for
body surface area. Thetrefore, when the interaction was
broken down (Figure 1; part B), an opposite pattern of
association was found in AN and BN: the increased BMI
was associated with higher REE in the BN group (age
adjusted B = 0.64, P = 0.001), while in AN patients the
reduced BMI was associated with higher REE (age ad-
justed B = 0.63, P = 0.003).

To evaluate the possible underlying mechanisms for
maintenance of REE in AN and BN, Person’s cortrela-
tions were performed, considering psychopathological
variables, cortisol levels, BMI and REE, within AN and
BN patients (Table 2). No significant association was
found in BN patients between REE and binge eating ot
purging behaviours, TSH or thyroid hormones levels.
Considering AN patients, a strong positive association
was found between REE and EDE-Q shape concern.
Moreovert, in the same group, significant positive correla-
tions between EDE-Q shape concern and cortisol levels
were also observed, as well as between cortisol levels and
REE. Conversely, in BN group these associations were
lacking or less significant than in AN.

In order to explain the relationship between a more
severe eating disorder psychopathology and a higher
REE in AN, we hypothesized a possible mediating role
of cortisol levels. According to Baron ¢ al*!, we assumed
a three variable system represented by a path diagram,
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where the dependent variable was REE (Figure 2). It
included a direct impact (Path ¢) of the independent
variable (EDE-Q shape concern), the impact of the
mediator (cortisol levels; Path b), and the impact of the
independent variable on the mediator (Path a). To test for
mediation, we regressed the mediator on the independent
variable, the dependent variable on the independent vari-
able, the independent variable on the dependent variable
(direct impact), and the dependent variable on both the
independent variable and on the mediator. Separate coef-
ficients were estimated and reported. According to this
model, the following conditions supported mediation
hypothesis: (1) variations in levels of the independent
variable (EDE-Q shape concern) significantly accounted
for variations in the mediator (cortisol levels; f = 0.47;
P = 0.01); (2) variations in the mediator significantly ac-
counted for variations in the dependent variable (REE; 3
= 0.80; P < 0.01); (3) variations in the independent vari-
able significantly accounted for variations in the depen-
dent variable (REE; B = 0.63; P < 0.01); (4) finally, when
Paths a and b were controlled, this previously significant
relation between EDE-Q shape concern and REE was
no longer significant (§ = 0.12; P = 0.53), while the rela-
tion between cortisol levels and REE retained its signifi-
cance ( = 0.75; P = 0.002), showing strong evidence for
a single, dominant mediator.

In order to calculate the indirect effect of EDE-Q
shape concern on REE #ia the mediator (cortisol levels)
we performed the Sobel test”, which resulted to be
significant (Z = 2.51; P = 0.005). The model described
above was tested also for EDE-Q total and subscale
scores (data not shown). The best fit for the data was
represented by the model including EDE-Q shape con-
cern scotes.

DISCUSSION

To the best of our knowledge, this is the first study
which evaluated REE in AN and BN, considering eating
disorder specific psychopathology and HPA functioning
as possible factors involved in the metabolic alterations.

According to our main results: (1) AN and BN pa-
tients showed an opposite pattern of association between
BMI and REE. In AN patients, a higher REE was nega-
tively associated with BMI, whereas BN patients showed
a positive association between these two variables; (2)
in AN patients only, a higher REE was associated with
a more severe eating disorder specific psychopathology,
and cortisol levels represented a possible mediating factor
for this relationship.

According to previous findings®™'""”, both AN and
BN showed a reduced REE, which was significantly
lower than the predicted REE. It has been suggested
that dietary restraint places both AN and BN patients in
a state of semi-starvation which is responsible for REE
reduction, and it is partially compensated by binge eating
behaviours in BN However, in the present study, AN
patients did not show a reduced REE compared with
BN, despite their lower BMI. In AN patients, we found
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Table 2 Pearson’s correlations

BMI REE Cortisol levels SCL-90 GSI EDE-Q total EDE-Q restraint EDE-Q EC EDE-Q WC EDE-Q SC
Anorexia Nervosa patients; n: 22
Age -0.11 -0.07 -0.05 -0.58° -0.12 0.06 -0.13 -0.12 0.02
BMI -0.63° -0.49° 0.13 -0.32 -0.20 -0.42 -0.25 -0.46°
REE 0.83° 0.10 0.39 0.17 0.33 0.45 0.63°
Cortisol levels 0.68 0.33 0.09 0.28 0.34 0.68°
SCL-90 GSI 0.40 0.34 0.35 0.35 0.76°
Bulimia Nervosa patients; n: 21
Age -0.16 0.14 -0.04 0.09 0.24 0.38 -0.12 0.42 0.13
BMI 0.59° 0.77 -0.20 0.16 -0.21 0.45° 0.15 0.2
REE 0.24 0.00 0.43 0.33 0.42 0.19 0.46"
Cortisol levels -0.10 -0.05 0.33 -0.12 0.12 0.23
SCL-90 GSI 0.37 0.28 0.40 -0.02 0.30

Data are Pearson’s correlation coefficients: °P < 0.05; P < 0.01. REE: Resting energy expenditure; BMI: Body mass index; SCL-90 GSI: Symptom checklist (SCL
90-R) global severity index; EDE-Q: Eating disorder examination questionnaire; EC: Eating concern; WC: Weight concern; SC: Shape concern.

A
General linear model-dependent variable: Body mass index (all eating disorders patients included, n7: 43)
B t P

Age -0.11 -2.16 0.04
Resting energy expenditure 0.20 3.29 0.002
Diagnosis (AN: 0; BN: 1) -1.91 -20.54 < 0.001
Resting energy expenditure -0.68 -6.83 < 0.001
X Diagnosis interaction
B Anorexia nervosa (17: 22) Bulimia nervosa (7: 21)

20.0 F Age adjusted B = -0.64; £ = 0.001 26.0 Age adjusted B = 0.63; £ = 0.003 o

o
18.0 - o
[e]
o © ©
160 ° °
E o o ©
o © s
14.0 - ° o
]
o
12.0 -
o o 21.0 -
[e]
10.0 | | | | | 20.0 o 1 L 1 L
900 1000 1100 1200 1300 1400 800 1000 1200 1400 1600
Resting energy expenditure Resting energy expenditure

Figure 1 Moderators of the relationship between resting energy expenditure and body mass index. A: General linear model analysis (age adjusted) showed
the effect of resting energy expenditure (REE) by diagnosis. Diagnosis was coded as dummy variables: 0 = Anorexia nervosa, 1 = Bulimia nervosa; B: The interaction
showed in part A was broken down within diagnoses. Graphs reports results from linear regression analyses (age adjusted) of the opposite pattern of association be-
tween REE and body mass index (BMI) in anorexia nervosa and bulimia nervosa subjects.

Figure 2 Mediator Model for the relationship between shape con-
cern, cortisol levels and resting energy expenditure. The model
included a direct impact (Path c) of the independent variable [eating
disorder examination questionnaire (EDE-Q) shape concern]on the
dependent variable (REE), the impact of the mediator (cortisol levels;
Path b), and the impact of the independent variable on the mediator
(Path a). The B values of separate regression analyses are reported
in the graph. Table (d section of the figure) reported the regression
analysis of the combined effect of EDE-Q shape concern, and cortisol
levels on REE. The bottom part of the graph reports the results of the
Sobel test, in order to calculate the indirect effect of shape concern on
REE via the mediator (cortisol levels).

Resting energy
expenditure

shape concern

(c)B =0.63; P<0.01

(d)

Dependent variable: Resting energy expenditure

B P
EDE-Q Shape Concern 0.12 0.53
Cortisol Levels 0.75 0.002

Sobel test statistic: Z = 2.51; £ = 0.005
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that a higher REE was associated with a worse clinical
condition, including lower BMI and higher eating disozr-
der psychopathology.

It is generally assumed that AN patients maintain
their low weight by severely restricting food intake, purg-
ing, and engaging in physical activity”™. However, clinical
observations consistently suggest that these patients gain
weight with great difficulty, and they usually maintain
their low body weight for a long time, as well. The physi-
ological maintenance of their low body weight has been
inferred from some clinical observations suggesting that
AN patients apparently require high energy intake to gain
Weightm. This relative increase in energy expenditure
could also account for the difficulties of AN subjects to
gain weight when desired.

This pilot study provided evidences for possible ex-
plaining mechanisms of this phenomenon. We found
that a severe underweight status in AN was associated
with relative higher REE, and that these two conditions
were both associated with an over concern about body
shape, which represents the “core psychopathology” of
AN.

In order to explain such a relationship, we hypoth-
esized a mediating role of the HPA axis. According to
mediation model by Baron e a/*, a given variable may
be said to function as a mediator to the extent that it ac-
counts for the relationship between the predictor and the
criterion. In this study, the cortisol levels (mediator) ex-
plained how eating specific psychopathology accounted
for REE variability in AN patients.

As a possible causal mechanisms, it has been sup-
posed that increased plasma cortisol in AN is due to the
higher corticotropin releasing hormone (CRH) produc-
tion in the central nervous system. As already desctibed,
stress-which in this study was specifically related with eat-
ing psychopathology- may lead to the hypersecretion of
CRH, which is known to be a potent anorexic agentp”.

Furthermore, previous findings supported the rela-
tionship between stress induced cortisol levels and REE.
It has been suggested that, when in excess, cortisol is an
overall catabolic hormone, which decreases lean body
mass and muscle mass and increase energy expendi-
ture”. Moreover, it increases availability of all fuel sub-
strates by mobilization of glucose™, free fatty acids"™,
and amino acids from endogenous stores”. Given the
cross-sectional design of the study, we are not able to
derive final conclusion on causal relationship psychopa-
thology and REE. The present mediation model support
a strong mediator role of cortisol, suggesting a possible
underlying mechanism. However, it does not explain all
the variance of the mentioned association, which could
be caused by other metabolic factors related to under-
weight in AN patients.

Some limitations of this pilot study should be con-
sidered. First of all we do not analyze the body composi-
tion of the patients, one of the determinant of the REE.
Then, the cross- sectional design of the study does not al-
low any firm conclusion about causal relationships. Tem-
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perament and personality disorders information were not
available. Finally the sample size is small, and it did not
allow the generalization of the main findings. Moreover,
it is possible that other psychopathological measures (e.g.,
EDE-Q weight concern) could reach significant associa-
tions with larger samples. Therefore, our results should
be considered as preliminary, and larger, prospective re-
searches are warranted in order to confirm or not these
findings. The results of the present study supported the
hypothesis that Cortisol levels in AN, through changes in
REE, could represent a biological substrate for the capac-
ity to maintain low body weight, and for the inefficiency
at gaining weight. Safe and effective re-feeding strategies
in Eating Disorders should carefully consider the com-
plex mechanisms which can determine the energy bal-
ance impairment observed in AN and BN patients.

COMMENTS

Background

Metabolic changes in eating disorders patients may partially explain the ob-
stacles of weight regain interventions. One of the reasons can be the resting
energy expenditure alteration which appears to be correlated with the disorder
severity in terms of both weight loss and eating disorder psychopathology. Cor-
tisol levels, a measure of response to stress appear to be a putative biological
mechanism underlying the association between eating psychopathology and
resting energy expenditure.

Research frontiers

The present paper is in line with the recent advanced neurobiological and
psychosomatic models based on the complex interaction between psychiatric
conditions, stress response and subjective perception of symptoms.

Innovations and breakthroughs

Resting energy expenditure abnormalities have already been described in An-
orexia Nervosa patients, but generally they do not consider the role of psycho-
pathology, as a marker of severity of the disorder. The present study is original
and innovative, since it proposes a model which includes resting expenditure,
cortisol levels as a marker of stress, as well as eating disorder specific psycho-
pathology.

Applications

The present study demonstrated that the severity of psychopathology repre-
sents not just an indicator of subjective perception of the eating disorder, but
also of more compromised metabolic condition which could interfere with treat-
ment process.

Terminology

Resting Energy Expenditure: it is based on the assumption that metabolism
is a reflection of energy expenditure. Since the oxidation of nutrients requires
oxygen, by measuring oxygen consumption and carbon dioxide production, an
estimate of energy production in kilocalories can be made. Shape concern: it
includes all the concerns and behaviors associated with once own body. It is
the core psychopathological feature of eating disorders.

Peer review

This is, in summary, an interesting cross-sectional survey aimed to investigate
the relationship between resting energy expenditure, eating psychopathology,
and hypothalamus pituitary adrenal-axis functioning in twenty-two patients with
eating disorders. The manuscript is interesting and well-written.
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