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Introduction
Neuroendocrine alterations have been studied

in Eating Disorders, both in Anorexia Nervosa
(AN) [1] and in Bulimia Nervosa (BN) [2] patients.
According to Krassas [1] Gonadotrophins (LH,
FSH) and Estrogens levels are decreased in AN
patients. Decreased gonadotrophins levels have
also been found in BN, mostly in women with the
lowest weight [3]. It has also been observed that
Growth Hormone (GH) is elevated and that
Insulin Growth Factor-1 (IGF-1) is significantly
decreased in AN patients (1), while normal GH
levels [4] and relatively decreased IGF-1 levels [5]
have been observed in BN patients. With regard to
thyroid hormone levels, Krassas [1] has found that
Thyrotropin Stimulating Hormone (TSH) and
Thyroxine (T4) levels are usually normal, while
Triiodothyronine (T3) is lower. Relating to
Hypothalamic-Pituitary-Adrenal Axis, higher
Cortisol levels and normal Corticotropin (ACTH)
levels have been found in AN patients [1]. Levels
of Cortisol and ACTH have, instead, been found to
be normal in BN patients (6). Galderisi et al. [7]
have observed that Dehydroepiandrosterone and
its Sulfate Metabolite (DHEA and DHEAS) levels

were increased in ED patients. An alteration of
Prolactin was also found in ED patients although
data are conflicting: a prolactin increase has been
reported  by Mecklenburg et al. [8µ, while a
prolactin decrease  was observed by Rolla et al.
[9)] 
Some neuropsychological studies have

examined cognitive functions in ED patients [10].
Particularly, Attention has been investigated  [11]
and deficits in the areas of Vigilance and Selective
Attention have been observed [12]. Memory has
been studied by Bradley et al. (1997) and a
selective Memory bias for words related to eating,
body shape and weight has been found [13].
Tchanturia et al. [14] studied  thinking styles such
as cognitive rigidity/flexibility measured as set-
shifting and in AN patients and they showed set-
shifting deficits [15]. There are only a few
researchers who are trying to correlate cognitive
disturbances with hormonal alterations [7]. In
particular, Galderisi et al. [7] have observed that
DHEA and DHEAS were increased and positively
correlated with accuracy on the executive task,
while cortisol was positively correlated with
speed of noneffortful learning. Other works have
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inquired yet.
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studied the role of vasopressin, that improves
memory [16] and that is increased in AN patients
[17] and the role of oxytocin, that reduces
memory consolidation and limits its recall [7].
Our study aims to relate hormonal disturbances

and  Eating disorders psychopathology , which
implicate not only cognitive functions but also
emotional processes. So, we have explored
Attitude towards the Body (Body Attitude Test,
BAT), frequency of Dissociative Experiences
(Dissociative Experiences Scale II, DES II), mood
alterations, such as depression and anxiety, and
thought styles, such as paranoid ideation and
psychoticism (subscales of Symptom Checklist-90
Revised, SCL-90-R) and then we have correlated
them with hormonal alterations. 

Methods 
Participants 
Our clinical sample was composed of voluntary

patients admitted to the treatment at the
University Hospital “A. Gemelli”, Rome, Italy, from
May 2005 to May 2006. The sample was made of
forty-nine women, predominantly Caucasian.
These 49 patients had a mean age of 24.5 ± 5.3
years (mean ± SD) (range, 16-35 years) and a mean
BMI of 18.3 ± 3.1 kg/m² (range, 11.7-25.3 kg/m²).
All patients met the Diagnostic and Statistical
Manual-IV (DSM-IV) criteria for AN ( 19 patients)
and for BN (30 patients). Age of onset in this
sample was 18.1 ± 4.3 years, and mean duration of
illness before admission to our Day Hospital was
2.7 ± 0.9 years.   

Procedure
Patients underwent clinical examination, dietist

evaluation and psychological assessment. The
following hormones were measured: TSH, FT3,
FT4, LH, FSH, 17-beta-estradiol, prolactin, cortisol,
DHEAS, GH and IGF-1. Blood samples were taken
in all patients in the morning, the seventh day of
menstrual cycle or the day supposed equivalent in
women in amenorrea. 
Mood alterations and thinking styles were

measured using the Symptom Checklist-Revised
(SCL-90-R). This instrument has nine subscales:
Somatization, Obsessive-Compulsive,
Interpersonal Sensitivity, Depression, Anxiety,
Hostility, Phobic Anxiety, Paranoid Ideation, and
Psychoticism. 
The Body Attitude Test (BAT) was used to

evaluate own body attitude. This instrument has
three subscales: “negative appreciation of body
size”, “lack of familiarity with one’s own body”,
“general body dissatisfaction”. 
The Dissociative Experiences Scale II (DES II)

was used to measure the frequency of dissociative
experiences. It has three subscales: amnestic
dissociation, absorption and imaginative
involvement, depersonalization and derealization. 

Statistical Analysis
Frequencies and means with Standard

Deviation (m ± SD) were used to describe the
sample.  
Multivariate regression models were realized to

evaluate outcomes of GSI scale and its nine
subscales (SCL1, SCL2, SCL3, SCL4, SCL5, SCL6,
SCL7, SCL8, SCL9). In every model hormones
levels, BMI, age (years), results of total scales of
DES II and BAT were used as predictive variables
(covariates). Regression models were realized
using Stepwise method with backward
elimination.  The significance level of every
analysis was set equal to p<0.05. Data were
analysed using SPSS 12.00 software for Windows.   

Results 
These 49 patients had a mean age of 24.5 ± 5.3

years (mean ± SD) (range, 16-35 years) and a mean
BMI of 18.3 ± 3.1 kg/m² (range, 11.7-25.3 kg/m²).
Table 1 presents results of the Mann Whitney

test’s application to the AN patients group and to
BN plus AN binge-purging patients group. We
observe that the differences between mean values
of the investigated variables referring to the two
groups are not significant, with the exception of
the BMI (AN = 16.87; SD = 2.68; BN = 20.60; SD =
2.36) and the ESTR 17 (AN = 47.81; SD = 54.90;
BN = 116.27; SD = 98.45.36) being p<0.001 and
p=0.007, respectively.
Table 2 shows that the BMI groups are

significant different respect to FT3 (p=0.001), LH
(p=0.005), 17-beta-estradiol (p=0.010), IGF-1
(p=0.020) and cortisol levels (p=0.013). A
statistically significant difference between the
three subgroups is also observed by considering
the mean values of the SCL2 subscales (p=0.020).
Multivariate linear regression analysis referring

to outcome “GSI” highlights that total scales of  the
BAT (β=0.442, p=0.01) and of the DES II
(β=0.349, p=0.047) are significant, among
predictive variables. The R² for this model is 0.61. 
Significant variables referring to outcome SCL1

were not observed. 
The Obsession scale (SCL2) is associated in a

significant way with the age (β=0.448, p=0.013)
and the total scale of DES II (β=0.347, p=0.047)
(R² for the model 0.638).
The Interpersonal Sensitivity scale (SCL3) is

associated in a significant way with FT3 (β=0.793,
p = 0.003), with the total scale of DES II (β=0.560,
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p = 0.002), with FT4 (β= -0.605, p =
0.011) and with FSH (β= -0.340, p
= 0.045) (R² = 0.706). 
The Depression scale (SCL4) is

associated with the age (β=0.464,
p= 0.009) and with the total scale
of BAT (β=0.482, p= 0.007) (R² =
0.55). 
The Anxiety scale (SCL5) is

associated with the age (β=0.738,
p= 0.000), with the total scale of
BAT (β=0.422, p= 0.003) and with
PRL (Prolactin) (β= -0.423, p=
0.005) (R² = 0.739). 
The Hostility scale (SCL6) is

associated with the total scales of
BAT (β=0.598, p=< 0.001) and of
DES II (β=0.330, p= 0.028) (R² =
0.715).  
The Phobic Anxiety scale (SCL7)

is associated with the age
(β=0.471, p= 0.016), with FT3
(β=0.485, p= 0.025), with TSH (β=
-0.382, p= 0.032) and with PRL (β=
-0.712, p= 0.003) (R² = 0.604).  
The Paranoid Ideation scale

(SCL8) is associated with the total
scale of DES II (β=0.498, p= 0.010)
and with LH (β= -0.439, p= 0.021) (R² = 0.536). 
The Psychoticism scale (SCL9) is associated

with FSH (β=0.324, p= 0.025), with the total scale
of BAT (β=0.480, p= 0.001), with the total scale of
DES II (β=0.344, p=0.021), with LH (β= -0.342, p=
0.015) and with PRL (β= -0.308, p= 0.028). The
correlation coefficient for the model, R², is 0.814. 

Discussion 
Our data highlights a relationship between

hormones, particurarly LH, FSH and Prolactin, and
psychopathology in ED. In substance, all the scales
of SCL-90-R are involved, including mood and its
alterations, such as depression and anxiety, and
also thinking styles, such as paranoid ideation, as
well as the global functioning of personality.
Typical psychopathological aspects of ED, such as
Body Attitude and Dissociative Experiences (BAT
and DES II) are also involved. In short, decreased
LH levels are correlated with the increased
paranoid ideation (SCL8), which is correlated to
the total scale of DES II (dissociative experiences).
Decreased LH levels are also correlated with
increased psychoticism (SCL9), which is positively
correlated to the total scales of DES II and BAT
(body image disturbance). 
Decreased FSH levels are correlated with

increased interpersonal sensivity (SCL3), which is

correlated to the total scale of DES II. 
Decreased prolactin levels are correlated with

increased anxiety (SCL5) and phobic anxiety
(SCL7). 
Although the test sample was not very large, it is

believed that the results are statistically
significant. Our hypothesis is that these hormones
have a protective role on the equilibrium of some
mental functions, suggesting that their critical
reduction could cause psychopathological
developments in ED patients. 
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Table 1. Mann Whitney test results referring to BMI, hormones, and SCL90-R

scales for both the AN and the BN group.

Table 2. Kruskal Wallis test results referring to hormones and SCL90-R scales for

the three BMI groups.
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