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Abstract

Objective: The study investigates individual differences

in the mental representation of attachment and their

impact on the cortisol response to psychosocial stress in

idiopathic spasmodic torticollis (IST). It was hypothe-

sized (a) that in IST insecure attachment is more preva-

lent than in a non-clinical control group and (b) that sub-

jects with dismissing attachment respond with higher

physiological arousal to a specific stimulus activating the

attachment behavioural system than subjects with se-

cure attachment. Method: 20 patients with IST and 20

healthy controls matched for age and sex underwent the

Adult Attachment Interview, an hour-long, semiclinical

interview on attachment experiences. During the inter-

view salivary cortisol levels were monitored. The sub-

jects’ mental state with regard to attachment was classi-

fied using the attachment Q-sort method. Anxiety and

depression were measured as potential covariates of the

adrenocortical stress response. Results: Compared to

the non-clinical group, dismissing attachment was

strongly overrepresented in IST. In IST, but not in the

healthy control group, dismissing attachment correlated

with an elevated cortisol response to the interview. Con-

clusion: In clinical, but not in non-clinical samples dis-

missing attachment may be associated with increased

vulnerability to psychosocial stress. The factors contrib-

uting to this interaction are not yet fully elucidated.
Copyright © 2000 S. Karger AG, Basel

Introduction

Research on the psychobiology of attachment has pro-
vided evidence that the formation and disruption of
social relationships has important physiological conse-
quences. The physiological processes, which were ob-
served subsequently to separation in young primates,
include changes in body temperature, heart rate, endocri-
nology, immune function, body weight and sleep patterns
[1–6].
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Considering the psychobiological aspects of attach-
ment in humans, Bowlby [7] suggested that the attach-
ment behavioural system is interrelated with physiologi-
cal systems in a sequential-hierarchical manner: changes
on the physiological level occur if the behavioural adapta-
tion to changes in the environment is insufficient. Physio-
logical arousal in response to separation according to this
hypothesis indicates that cognitive and behavioural cop-
ing strategies are exhausted.

Evidence from developmental psychology points out
that during the early stages of development the regulation
of physiological processes depends on the quality of the
attachment relationship to a primary care provider. Par-
ticularly maternal sensitivity has been demonstrated to
influence the infant’s physiological response to stress. At
the age of 3–6 months during periods of free play and
exploration children of less sensitive mothers showed sig-
nificantly higher levels of salivary cortisol than children of
sensitive mothers [8]. At the age of 12 months, observa-
tions during a ‘strange situation’ [9] indicate that infants
with insecure avoidant attachment behaviour have higher
levels of salivary cortisol in response to separation than
securely attached infants [10, 11]. In adults, studies inves-
tigating the link of attachment and the psychophysiologi-
cal response to stress report that subjects with dismissing
attachment show a significantly higher increase in the lev-
el of skin conductance while answering questions refer-
ring to separation, rejection or threat from the parents
than subjects with secure attachment [12]. Furthermore
heart rate and blood pressure levels were elevated in inse-
cure avoidant and insecure ambivalent subjects during a
stressful laboratory task, when their romantic partners
were present [13]. These findings suggest that insecure
attachment is a covariate of the psychophysiological re-
sponse to stress and should be considered as a risk factor
predisposing to physical illness.

Idiopathic spasmodic torticollis (IST) is a rare neuro-
logical disorder, which is characterized by a tonic or phas-
ic involuntary activity of the neck muscles resulting in an
abnormal head movement or head position. The etiology
of IST is still unknown. Electrophysiological studies,
brain imaging and biochemistry have suggested that a
functional disturbance of the basal ganglia plays an im-
portant role [14–16]. The illness is associated with consid-
erable psychosocial distress resulting in psychological dys-
function and social withdrawal in a substantial propor-
tion of patients [17, 18]. Psychiatric interviews with IST
patients lead to the observation of a striking lack of bio-
graphical memories and an inability to access emotionally
relevant interpersonal experiences [19]. These findings

may be conceptualized in terms of attachment theory sug-
gesting a high prevalence of insecure attachment repre-
sentation in this clinical group.Therefore, in the present
study it was hypothesized (a) that insecure dismissing
attachment in IST is more prevalent than in a non-clinical
control group and (b) that subjects with dismissing attach-
ment under psychosocial stress, particularly when the lat-
ter is specifically activating the attachment behavioural
system, respond with higher physiological arousal than
subjects with secure attachment.The study intends to con-
tribute to the understanding of the links between attach-
ment representation and psychobiological vulnerability
investigating a rare and still poorly understood neurologi-
cal illness. Insecure dismissing attachment in this clinical
condition is considered as a central feature of the psycho-
pathology.

Method

Subjects and General Study Outline

20 patients with IST and 20 healthy controls matched for age and
sex participated in the study. IST patients were recruited from a sam-
ple of 44 patients attending the movement disorder unit of the Frei-
burg Neurological University Hospital, which provides a clinic for
the treatment with botulinum toxin. The mean age of the participat-
ing patients, 10 women and 10 men, was 46.5 years (SD = 10.7). This
is slightly younger than the mean age of other IST samples reported
in the literature [20]. The control group was found by an advertise-
ment in the local newspaper. The mean age of the control group
amounted to 45.8 years (SD = 9.8). Both groups were invited to take
part in a study on the physiological response to an interview on
attachment experiences. Treatment with steroids, endocrinological
disease, pregnancy, current use of contraceptives and current psy-
chiatric treatment were considered as exclusion criteria. All partici-
pants gave their written consent before entering the study. For the
completion of the half-day experiment the participants received 45
DM compensation.

All experiments were conducted between 12 a.m. (beginning) and
2 p.m. (end) in order to minimize the effects of the time of day on the
cortisol response. Two weeks before the experiment all participants
received a letter with detailed information on the time schedule of
the study. Participants were asked to refrain from smoking, eating
and from physically exhausting exercise 2 h prior to the interview.

In each group, IST and controls, saliva sampling was insufficient
in 1 subject. These subjects were removed from all statistical analy-
ses, which included cortisol measures. While the total sample
included 40 subjects, statistical analyses of the cortisol measures refer
only to 38 subjects, 19 IST patients and 19 healthy controls. 

Adult Attachment Interview and Classification

The Adult Attachment Interview (AAI) [21] is a semistructured,
semiclinical interview, focusing upon attachment experiences in
childhood and their effects on later personal development. The inter-
view requires a coherent and objective account of personal experi-
ences with attachment figures. A speaker’s state of mind with respect
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to attachment is classified as ‘secure’ or ‘free to evaluate’ if the
speaker shows indications of valuing attachment relationships and
experiences; the presentation of these experiences is internally con-
sistent and responses to the questions of the interview are clear, rel-
evant and succinct. A speaker’s state of mind with regard to attach-
ment is classified as insecure and ‘dismissing’ when access to early
attachment experiences is restricted and insistence upon lack of
memory for childhood is a predominant feature of the narrative.
Transcripts are jugded insecure and ‘preoccupied’ when the speaker
exhibits a confused, angry or passive enmeshment talking about the
experiences with attachment figures. Two psychologists, who were
familiar with the Main and Goldwyns Interview and Classification
Scoring System [22], coded the interview transcripts. The hour-long
interview was transcribed verbatim and blinded with respect to
clinical status. Before entering the study the coders were trained rat-
ing 3 test cases. The classification of these cases was controlled for
agreement with the Main and Goldwyns rating method. Items of
the AAI Q-sort [23] for each interview were distributed into 9 cate-
gories ranging from most characteristic (9) to least characteristic (1).
All sorts thus have a forced bell-shaped distribution with 5 items in
the two extreme categories and 18 items in the category neither
characteristic nor uncharacteristic. Each subject’s Q-sort descrip-
tion was then correlated with the 4 prototype sorts resulting in a
score for secure, dismissing, preoccupied and deactivation versus
hyperactivation of attachment. The composite reliability of the pro-
totypic Q-sorts rated by experts ranged from r(100) = 0.92 to r(100)
= 0.96 [24]. The interrater reliability of the two coders in the
present study amounted to 0.72 (Spearman Brown) with a range
from 0.56 to 0.97. The classification of attachment groups was
based on the correlation of the combined scores of both coders with
the criterion sorts. Subjects whose Q-sort correlated positively with
the prototype of secure attachment were allocated to the secure
group; subjects whose Q-sort correlated negatively with the proto-
type of secure but positively with that of dismissing (deactivating)
attachment were allocated to the dismissing category; subjects
whose Q-sort correlated positively with a preoccupied attachment
strategy and negatively with secure attachment were allocated to the
insecure preoccupied group.

Saliva Cortisol Sampling and Biochemical Analysis

The AAI served as the stimulus of the adrenocortical stress
response. Saliva cortisol was used as biological marker [25, 26]. Sev-
en saliva samples were collected from each patient before, during and
after the interview. The time intervals between the cortisol measures
were selected taking the latency of the HPA axis response into
account. The first sample was collected 30 min before the interview
(t–30), the second at the beginning of the interview (t0 ), the third 30
min after the start of the interview (t30), the fourth 60 min after the
start of the interview (t60) and the following 3 samples in time inter-
vals of 10 min after termination of the interview (t70, t80, t90). The
average of t–30 and t0 is used as the cortisol baseline.

In addition 2 reference samples were collected from each subject
on another day (at 8 a.m. and at 12 p.m.) in order to determine morn-
ing cortisol and the cortisol level at the time of the interview indepen-
dently of the test situation. The saliva samples were obtained with
the Salivette (Sarstedt, Rommelsdorf, Germany) sampling device.
All saliva samples were stored at –20 °C until cortisol analysis. Corti-
sol levels were determined employing a time-resolved immunoassay
with fluorometric end-point detection (DELFIA) [27]. The lower
detection limit of this assay is less than 0.43 nM. To reduce error

variance caused by interassay imprecision, all samples from one sub-
ject were assayed in the same run.

Questionnaire Measures

In order to examine other psychological variables such as anxiety
or depression as covariates of the cortisol response the SCL-90R [28,
29] was used as a screening instrument. Subjects assess a range of
psychiatric symptoms on a 5-point scale. The 9 dimensions of the
scale are labelled as follows: SL 1 = somatization; SL 2 = obsessive-
compulsive symptoms; SL 3 = interpersonal sensitivity; SL 4 =
depression; SL 5 = anxiety; SL 6 = hostility; SL 7 = phobic anxiety;
SL 8 = paranoid ideation; SL 9 = psychoticism. The general symptom
index, composed of the arithmetic mean of the item answers (total
sum score by total number of items) serves as a global measure of the
severity of psychological distress.

The Toronto Alexithymia Scale (TAS-20) was used in order to
study difficulties in experiencing and expressing emotions as a poten-
tial covariate of the physiological response. The TAS-20 is a widely
used self-report measure of alexithymia. 20 items describing emo-
tional behaviour according to the construct of alexithymia are pre-
sented in a 5-point Likert rating format. Factorial analysis yielded
three dimensions, which are theoretically congruent with the alexi-
thymia concept: difficulty identifying feelings (factor 1; 7 items); dif-
ficulty describing feelings (factor 2; 5 items); externally oriented
thinking (factor 3; 8 items). The excellent psychometric properties of
the scale (internal consistency, test-retest reliability and external val-
idity) have been demonstrated recently [30, 31].

Neurological Assessment (IST Group)

The treating physicians documented the neurological symptoms
of the IST patients on a standardized form. The neurological assess-
ment was included in order to control for physical symptoms as co-
variates of the cortisol response. The postural abnormality of the
head in different planes (rotation, laterocollis, anteroretrocollis) and
the Tsui index [32] served as a measure of severity. The deviation of
the head was evaluated according to 4 categories (0°, !15°, 15–30°,
130°) in 3 planes.

Data Reduction and Statistical Analysis

The statistical analysis focused on the initial cortisol response to
the interview. A cortisol score was computed contrasting baseline
level and the cortisol response at t30 according to the formula
t30 – [(t–30 + t0)/2]. We refer to this measure as initial cortisol
response (ICR). A two-way analysis of variance (clinical status by
attachment group) was computed including the ICR as dependent
variable. In a second step other psychological measures such as the
anxiety and depression subscales of the SCL-90R were entered into
the ANOVA as covariates in order to control their effect on the corti-
sol response.

Results

Descriptive Data for Attachment Dimensions and

Attachment Groups

Each subject’s interview Q description was correlated
with the prototype sorts. Pearson correlation coefficients
of the interviews with the secure prototype ranged from
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Table 1. Means and standard deviations of attachment groups in the four attachment dimensions

Attachment
dimension

Attachment group

secure (S)
(n = 17)

dismissing (D)
(n = 17)

preoccupied (P)
(n = 6)

¯2 Post hoc test

0.47B0.23 –0.35B0.22 –0.04B0.05 32.0* S1D; S1P; P1D
Dismissing –0.37B0.18 0.45B0.19 –0.06B0.08 31.5* D1S; P1S; D1P
Preoccupied –0.15B0.19 –0.01B0.13 0.29B0.11 16.5* P1S; D1S; P1D
Deactivation –0.15B0.13 0.35B0.13 –0.13B0.14 28.6* D1S; P1D; D1P

¯2: Kruskal-Wallis one-way ANOVA; post hoc: Mann-Whitney U test; * p ! 0.001.

Table 2. Mean absolute cortisol levels (B SEM) of attachment groups in IST and controls

Attachment
group

Cortisol, nmol/l

t–30 t0 t30 t60 t90 t100 t110

IST 13.7 (B5.4) 9.1 (B6.8) 7.3 (B3.2) 7.0 (B2.1) 6.8 (B2.2) 7.1 (B1.9) 7.6 (B2.9)
Control 9.4 (B4.2) 10.5 (B7.2) 11.1 (B6.8) 9.0 (B5.1) 8.7 (B4.7) 9.0 (B5.6) 8.7 (B3.4)

Dismissing
IST 11.8 (B4.4) 9.4 (B3.0) 15.5 (B6.5) 14.1 (B8.2) 11.2 (B6.8) 11.8 (B7.8) 12.1 (B8.5)
Control 14.7 (B11.4) 12.8 (B8.4) 10.4 (B6.5) 7.6 (B5.0) 7.2 (B4.2) 7.2 (B4.4) 7.9 (B5.5)

Preoccupied
IST 8.5 (B1.7) 7.2 (B1. 2) 5.7 (B0.1) 5.0 (B2.3) 5.5 (B1.7) 5.6 (B1.7) 2.3 (B2.3)
Control 12.3 (B2.8) 9.8 (B2.2) 12.3 (B3.0) 10.9 (B7.6) 9.3 (B6.1) 8.8 (B6.3) 7.5 (B6.7)

–0.73 to 0.76, with the dismissing prototype from –0.59
to 0.81, with the preoccupied prototype from –0.47 to
0.48 and with the deactivation prototype from –0.39 to
0.63 (table 1).

Of the total sample 17 subjects were classified as
secure, 17 as dismissing and 6 as preoccupied. Differences
between the three attachment groups were tested by Krus-
kal-Wallis one-way ANOVAs and post hoc Mann-Whit-
ney U tests (p ! 0.05). Table 1 shows that the three attach-
ment groups differed significantly on all four Q-sort
dimensions (secure, dismissing, preoccupied, deactiva-
tion). Post hoc tests indicated that only deactivation did
not differ between all three of the attachment groups.

Comparison of Attachment Representations in IST

and Controls

Insecure attachment representations clearly out-
weighed in IST (¯2 = 3, 68; d.f. = 1, p = 0.055): 55% of the
IST patients compared to 30% of the control group were

allocated to the dismissing attachment category; 20% of
the IST patients compared to 10% of the control group
were allocated to the preoccupied attachment category.
Only 25% of the IST patients but 60% of the control group
were rated as secure (fig. 1).

Saliva Cortisol Response to the AAI in IST and

Controls

Table 2 gives the mean absolute cortisol levels of the
three attachment groups for IST and controls separately.
Cortisol levels at t–30 and t0 did not differ significantly
between the two groups. Morning cortisol (nmol/l) on
another day at 8 a.m. and at 12 a.m. amounted to 22.6
(SD 9.7) and to 11.3 (SD 9.00) in IST patients and to 17.2
(SD 11.1) and 7.4 (SD 4.9) in the control group. Neither
morning cortisol nor the cortisol level at 12 a.m. on anoth-
er day differed significantly between IST patients and
controls.
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Fig. 1. Distribution of attachment group classification in IST
patients and controls.
Fig. 2. ICR to the AAI according to clinical status and attachment
group.

The two-way ANOVA comparing clinical status by
attachment group using the ICR as dependent variable
resulted in a significant interaction effect (F = 7.23, p =
0.003). The main effects for attachment group and clinical
status were not significant. IST patients with dismissing
attachment revealed a significantly higher cortisol re-
sponse than IST patients with secure attachment and than
subjects of the control group with either secure or dismiss-
ing attachment (fig. 2).

Other Psychological Measures as Covariates of the

Cortisol Response

Spearman correlation coefficients between the ICR
and the SCL-90R and the TAS-20 subscales (table 3)
showed a significant association between the initial corti-
sol response and the scale for obsessive compulsive symp-
toms (r = 0.43, p = 0.01). The correlation of the ICR and
the scale for externally oriented thinking of the TAS-20
tended to be significant (r = 0.30, p = 0.07). No significant
correlation existed between cortisol response and depres-
sion and anxiety. When these subscales (depression and
anxiety) were entered as covariates into the ANOVA (ICR
as dependent variable), no significant effect emerged. The
interaction effect of attachment and clinical status re-
mained significant (F = 3.73, p = 0.038).

Table 3. Spearman correlation coefficients
of the ICR, SCL-90R and TAS-20

AUC p

SCL-90R SL 1 0.02 n.s.
SL 2 0.43 0.01
SL 3 0.19 n.s.
SL 4 0.27 n.s.
SL 5 0.28 n.s.
SL 6 0.22 n.s.
SL 7 0.15 n.s.
SL 8 0.10 n.s.
SL 9 0.20 n.s.
GSI 0.23 n.s.

TAS-20 IDE –0.23 n.s.
COM –0.11 n.s.
EOT 0.30 0.07
TOT 0.07 n.s.

SCL-90R subscales: SL 1 = Somatiza-
tion; SL 2 = obsessive-compulsive; SL 3 = in-
terpersonal sensitivity; SL 4 = depression;
SL 5 = anxiety; SL 6 = anger-hostility; SL 7 =
phobic anxiety; SL 8 = paranoid ideation;
SL 9 = psychoticism; GSI = Global Severity
Index. TAS-20 subscales: IDE = difficulty
identifying feelings; COM = difficulty de-
scribing feelings; EOT = externally oriented
thinking; TOT = total score.
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Table 4. Spearman correlation coefficients of the neurological signs
with attachment dimensions and ICR

Sev. Rot. Lat. Ant.-ret.

Secure –0.21 –0.17 –0.65** 0.15
Dismissing 0.19 0.27 0.53* –0.09
Preoccupation –0.22 –0.40 0.15 0.02
Deactivation 0.26 0.32 0.49* –0.08

ICR 0.40 0.16 0.08 –0.22

Sev. = Severity of symptoms; Rot. = rotation; Lat. = laterocollis;
Ant.-ret. = anteroretrocollis; * p ! 0.05; ** p ! 0.01.

Neurological Signs and Cortisol Response (IST Group)

There was no significant association between the ICR
and any of the neurological signs (table 4).

Neurological Signs and Attachment Strategies 

(IST Group)

Laterocollis correlated negatively with secure (r =
–0.65, p ! 0.01) and positively with dismissing (r = 0.53,
p ! 0.05) and deactivating (r = 0.49, p ! 0.05) attachment
strategies. These correlations suggest a link between at-
tachment strategies and the neurological symptoms, in
particular with laterocollis.

Discussion

With regard to the hypotheses outlined in the introduc-
tion the results can be summarized as follows:

(1) insecure attachment in IST is clearly more preva-
lent than in the non-clinical control group;

(2) in IST, but not in the healthy control group, dis-
missing attachment representation predicts cortisol re-
sponse to the AAI.

The prevalence of insecure attachment in IST will be
discussed first.

Studies on attachment in clinical samples suffering
from psychiatric disorders have in general reported a
higher prevalence of insecure attachment patterns [33].
Only few studies so far have investigated attachment in
patients suffering from physical illness. While the high
proportion of insecure attachment is a convergent finding
for both, the psychiatric and the physically ill, the distri-
bution of the two insecure attachment patterns varies.
Psychiatric samples yield an equally high rate of both,
insecure dismissing and insecure preoccupied attach-

ment. In contrast, IST patients show a clearly higher rate
of insecure dismissing attachment. To what factors may
the high prevalence of insecure dismissing attachment in
IST be attributed?

The correlations of attachment strategies with the neu-
rological signs suggest an interplay of the neurological
symptoms and attachment. Social withdrawal and isola-
tion in response to a chronic physical illness may also
affect the mental representation of attachment. On the
other hand substantial evidence supports the assumption
of a high ontogenetic continuity of attachment patterns
[34–37]. Although the data of the study presented do not
allow conclusions on the longitudinal personality devel-
opment of IST patients, we tend to consider insecure dis-
missing attachment in IST as a feature of the premorbid
personality development. Recent studies have reported a
substantial prevalence of psychiatric symptoms preceding

the onset of the neurological disorder in IST [38]. Insecure
attachment might be a developmental predisposition of
adult-onset psychopathology in this clinical group.

The second hypothesis outlined in the introduction
referred to the correlation between attachment and the
psychophysiological response to stress. Elevated cortisol
response to the AAI was found in IST patients with dis-
missing attachment, but not in IST patients with secure
attachment nor in subjects of the control group irrespec-
tive of their attachment status. Attachment status per se,
therefore, does not predict the adrenocortical stress re-
sponse to the AAI. This finding is in agreement with other
studies reported in the literature. Hertsgaard et al. [39]
observed that in the ‘strange situation’ cortisol concentra-
tions did not differ between insecure avoidant and secure-
ly attached infants. Only toddlers classified as disorgan-
ized with regard to attachment yielded higher cortisol
concentrations. In other studies insecure attachment only
in combination with behavioural inhibition [40] or with
high fearfulness [41] predicted elevated cortisol levels in
response to the ‘strange situation’.

In adults various studies provided evidence that per-
sonality traits and characteristics of coping style such as a
high level of denial, psychological defence and self-control
are associated with a more pronounced and prolonged
psycho-endocrine stress reaction [for review, see 42]. In
contrast, variables such as social resonance, trustfulness
and a self-concept of own competence correlated inversely

with the cortisol response to stress [43]. It is noteworthy
that those variables, which in the literature were reported
to predict a high cortisol response to stress such as psycho-
logical defensiveness and self-control, are related to the
concept of insecure dismissing attachment.

D
o
w

n
lo

a
d
e
d
 b

y
: 

U
n
iv

e
rs

it
ä
t 
Z

ü
ri
c
h
, 
 Z

e
n
tr

a
lb

ib
lio

th
e
k
 Z

ü
ri
c
h
  
  
  
  
  

1
3
0
.6

0
.4

7
.2

2
 -

 7
/7

/2
0
1
6

 4
:1

1
:0

4
 P

M



Attachment Representation and Cortisol
Response in Idiopathic Spasmodic
Torticollis

Psychother Psychosom 2000;69:155–162 161

Two different explanations may account for higher lev-
els of cortisol response in IST patients during the AAI:
first, physiological arousal in response to stress in IST in
general might be higher as compared to non-clinical sub-
jects. This hypothesis has not been systematically investi-
gated yet. However, Meares and Lader [44] reported that
a mental stress task in IST patients significantly increased
EMG activity and furthermore skin conductance was sig-
nificantly and positively correlated with the EPI neuroti-
cism score. However, since no control group was included
and due to its small sample size the results of this study
are only preliminary.

In the study presented only a distinct subgroup of IST
patients showed an elevated cortisol response. This sug-
gests that elevated levels of cortisol in IST result rather
from specific factors than a generally higher physiological
arousal.

To subjects with an insecure dismissing attachment
organization the AAI is a specific challenge. The interview
requires to give a coherent account of personal and emo-
tionally toned experiences with attachment figures. This
is particularly difficult for subjects with an insecure dis-
missing attachment representation, who display a high
level of defensiveness and who have only restricted access
to attachment experiences. The combination of insecure
dismissing attachment with the distress, which is imposed
by the neurological symptoms seems to result in higher
endocrinological responses during the AAI.

Considering the clinical relevance of an elevated corti-
sol response it is not yet unequivocally established that a
high cortisol response to stress is a pathogenetic factor for
disease in humans. Ader and Cohen [45], discussing the
question whether a conditioned elevation in corticoste-

rone levels is sufficient to attenuate antibody production
or other immunological parameters, conclude that the lit-
erature fails to provide consistent evidence that stress-
induced alterations in immunity are mediated by stimula-
tion of adrenocortical activity. In particular there are no
data available confirming a link between cortisol high
response to stress and physical illness in humans. Animal
models suggest that HPA hyperresponsiveness might be
associated with a higher susceptibility to infectious dis-
eases [46]. However, in IST a high prevalence of infec-
tious diseases has not been observed. Thyroid disorder,
e.g. Hashimoto thyreoiditis, which in IST is more preva-
lent indeed [47], is compatible rather with low than with
high HPA responsiveness, since auto-immune inflamma-
tory processes are linked rather with low than with high
cortisol levels [48]. Further studies on endocrinological
processes in IST are necessary in order to clarify wether
the HPA axis responsiveness has any specific relevance
for the condition at all.

A limitation of the study presented concerns the classi-
fication of attachment, which in fact is more elaborate
than the three main attachment groups considered. A
fourth category labeled as unresolved/disorganized with
respect to trauma [49, 50] is also of particular clinical
importance. Subjects in this category are disorganized in
behaviour and/or cognitive processes due to the experi-
ence of trauma. The Q-sort methodology used in the study
does not allow a classification of the narratives with
regard to the U category. Considering that trauma may
have long lasting influences on the HPA axis, the inclu-
sion of the U/d category would certainly be a valuable
extension for future investigation on the link between
attachment and psychophysiological processes.
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