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ABSTRACT 
Objective. To investigate the influence 
of panic disorder (PD) with/without 
agoraphobia on the clinical severity of 
fibromyalgia (FM). 
Methods. Eighty-one patients with 
FM, among those consecutively refer-
ring to a tertiary-care setting, were 
included in this cross-sectional study. 
Psychiatric diagnoses were made by 
the structured clinical interview in ac-
cordance with the 4th-TR version of 
the diagnostic and statistical manual 
of mental disorders. The clinical sever-
ity of FM was measured by means of 
the following self-administered scales: 
Fibromyalgia Impact Questionnaire 
(FIQ), Fibromyalgia Assessment Sta-
tus (FAS), Health Assessment Ques-
tionnaire (HAQ). 
Results. A final sample of 66 females 
with FM with or without past PD was 
included in the analyses. The two 
groups did not significantly differ in 
age, years of education, length of ill-
ness or medication distribution. We did 
not find significant differences between 
the two groups in the FIQ and FAS 
scale scores, whereas subjects with FM 
and past PD showed significantly high-
er HAQ scale scores than those without 
past PD (p<.001).
Conclusion. A history of PD in pa-
tients with FM increases the severity 
of functional impairment in performing 
a wide range of daily-life activities, as 
measured by the HAQ scale, with no ef-
fects on the severity of other clinical di-
mensions of FM. Potential underlying 
mechanisms and clinical implications 
will be discussed.

Introduction
Fibromyalgia (FM) is a condition 
characterised by widespread muscu-
loskeletal pain and diffuse tenderness 
at specified anatomical locations (ten-
der points), generally accompanied by 
fatigue and sleep disturbance (1). FM 

has a lifetime prevalence of about 2% 
and females are more frequently affect-
ed than males (rate of approximately 
13:1) (2). FM is associated with severe 
impairment of daily-life functioning, 
leading to disability, increased work 
absenteeism, social retirement and 
high use of health care services (3).
In both tertiary-care clinical samples 
and general population, subjects with 
FM display high rates of comorbid 
psychiatric disturbances (4), especially 
depressive and anxiety disorders (5). 
Major depression (MD) is the most 
studied psychiatric comorbidity in FM, 
because of a high lifetime prevalence 
(60-80%) in subjects with FM and 
some similarities in clinical picture, 
pathophysiology and pharmacological 
treatments (6). 
Contrary to depression, the relation-
ship between FM and panic disorder 
(PD) received little attention, despite 
they may share some pathophysiologi-
cal mechanisms and preliminary find-
ings of high comorbidity between the 
two disorders.
PD is a highly prevalent (lifetime prev-
alence is 3-4%) invalidating anxiety 
disorder, that more frequently affects 
females than males (rate of approxi-
mately 2:1) (7). Some studies found 
a high prevalence of PD in samples 
of patients with FM, showing rates 
of lifetime PD ranging from 17% to 
27% (8-10) and rates of current PD 
from 9% to 18% (8, 9). On the other 
hand, in subjects seeking treatment for 
PD about 40% reported chronic mus-
culoskeletal pain and 10% were using 
analgesic compounds on a daily basis 
(11). Similarly, 71% of a sample of pa-
tients with PD complained of headache 
(55%) and/or chest pain (34%) and/or 
joint pain (25%) (12).
PD results from the interplay of un-
expected  (i.e. occurring out of the 
blue) panic attacks (PAs) (i.e. sudden 
episodes of intense fear/discomfort, as-
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sociated with a surge of somatic symp-
toms such as chest pain, palpitations, 
breathlessness, dizziness) and other 
symptoms following the occurrence of 
PAs, i.e. anticipatory anxiety and pho-
bic behaviours associated with expect-
ed panic attacks (i.e. induced by feared 
cues, such as situations where PAs 
have occurred or physical sensations 
resembling those occurring during an 
unexpected PA) (13, 14). Subjects with 
PD have persistent concerns about ad-
ditional PAs or their consequences and 
show maladaptive changes in behav-
iour related to the attacks (e.g. avoid-
ance of physical exercise or unfamiliar 
situations). Up to 60-70% of subject 
with PD also have agoraphobia, that 
is a condition of marked distress in / 
avoidance of a wide range of situa-
tions from which it might be difficult 
to escape or help might be unavailable 
when panic-like symptoms occur (e.g. 
crowds, public places, traveling alone 
and away from home) (13).
Unexpected PAs may be related to the 
activation of phylogenetically primi-
tive brain structures which process ba-
sic physiological functions (e.g. brain-
stem, hypothalamus, insula), whereas 
anticipatory anxiety, phobic behaviours 
and agoraphobia may be influenced by 
the amygdala, the limbic system and 
the prefrontal cortex, that modulate 
fear conditioning, emotional-learning 
processes and the development of de-
fensive behaviours to threats (15-18). 
The conditioning processes involved in 
phobic behaviours of subjects with PD 
may partly overlap with some mecha-
nisms implicated in FM. FM is consid-
ered a centralised pain state with central 
nervous system (CNS) origin and/or 
amplification of pain (19). In addition 
to these “core” processes, an involve-
ment of “fear-avoidance” mechanisms 
in the development of the disorder have 
been hypothesised (20). Negative ap-
praisals about pain and catastrophic 
thinking about its consequences may 
lead to widespread pain-related fear as-
sociated with avoidance of several daily 
activities that are expected to produce 
pain (21). Longstanding avoidance 
of physical activity may have a detri-
mental impact on the musculoskeletal 
system leading to a ‘disuse syndrome’ 

(22) with physical deconditioning, im-
pairment in muscle activities and coor-
dination with guarded movements and 
increased nociception (23). 
Finally, a dysregulation of the seroton-
ergic system may play a role in both 
FM and PD, since serotonin is involved 
in pain transmission, fear conditioning 
processes and PAs  (24, 25).
The aim of this study was to investigate 
the influence of PD with /without ago-
raphobia on the clinical severity of FM 
in a tertiary-care setting. We hypoth-
esised that the comorbidity with PD 
may be associated with higher severity 
of clinical symptoms and/or functional 
impairment in subjects with FM. To the 
best of our knowledge, no published 
studies investigated this issue.

Methods
Participants
Eighty-one patients with FM, among 
those consecutively referring to the 
Rheumatology Unit in Milan, from 
May 2010 to May 2011, were included 
in this study.
Inclusion criteria were:  a) Age: 18-70 
years; b) to meet the  American College 
of Rheumatology (ACR) criteria for FM 
requiring widespread pain, for at least 
3 months, above and below the waist 
and on both sides of the body, as well as 
pain present in 11 or more of 18 “tender 
points” detected by a pressure of 4 kg/
cm2 applied for a few seconds (1).
Exclusion criteria were: a) inflamma-
tory causes of pain, b) severe and un-
controlled medical illnesses c) lifetime 
neurological disorders, d) alcohol/
drugs abuse or dependence, e) any clin-
ical condition that may interfere with 
assessment, f) pregnancy, g) any other 
concurrent  psychiatric disorder except 
PD with / without agoraphobia (13).
All of the patients provided written 
informed consent after receiving a 
complete description of the study. The 
research was approved by the Ethics 
Committee at the L. Sacco University 
Hospital.

Procedure 
During the clinical examination, the 
rheumatologist invited all of the pa-
tients to undergo a psychiatric assess-
ment in the framework of a research 

study. Clinical and socio-demographic 
data were collected using interviewer-
administered questionnaires and re-
corded through a structured interview 
format. When available, data were vali-
dated by means of medical records and 
interviews of family members. 

Psychiatric diagnoses 
The Structured Clinical Interview for 
DSM-IV- TR (SCID) (26) was used to 
assess past and current psychiatric di-
agnoses in accordance with the 4th-TR 
version (13) of the Diagnostic and Sta-
tistical Manual of Mental Disorders. 

Clinical severity of fibromyalgia
The clinical severity of FM was meas-
ured by the following self-administered 
scales:  

• Fibromyalgia Impact Questionnaire
   (FIQ) 
The Italian version of FIQ (27) is a 
10 item scale measuring FM-related 
symptoms. The first item contains 10 
sub-items regarding physical function-
ing, each of which is rated on a 4-point 
Likert-type scale. Items 2 and 3 ask 
the patients to mark the number of 
days they felt well and the number of 
days they were unable to work because 
of FM symptoms. In items 4-10 the 
patients  have to rate work difficulty, 
pain, fatigue, morning tiredness, stiff-
ness, anxiety and depression on  hori-
zontal linear scales marked in 10 incre-
ments. Maximum possible total score 
is 100.  Severely affected patients usu-
ally score 70 or more.  

• The Fibromyalgia Assessment Status
   (FAS)
FAS is an index (28) that combines 
in a single measure (range: 0-10) the 
patient’s assessment of fatigue, sleep 
disturbances and pain evaluated on the 
basis of the 16 non-articular sites list-
ed on the Self-Assessment Pain Scale 
(SAPS). 

• Health Assessment Questionnaire
  (HAQ) 
HAQ is a 20-item questionnaire inves-
tigating difficulties in performing eight 
daily-life activities categories (dress-
ing and grooming, rising, eating, walk-
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ing, hygiene, reach, grip, and outside 
activities) (29). Each category has at 
least two sub-category questions. For 
each item, the patient is asked to rate 
the level of difficulty experienced over 
the preceding week in performing each 
activity using a 4-point scale ranging 
from 0 (no difficulty) to 3 (unable to 
perform). The final HAQ score is the 
average score of the eight categories. 
It ranges from 0 (no problem) to 3 (the 
worst score).

Statistical analyses 
To investigate the mean differences be-
tween the two groups (i.e. patients with 
and without comorbid PD) in the FM 
severity scales, we performed three in-
dependent samples t-test analyses with 
group as between-group factor and the 
three severity scales of Fibromyalgia 
(FIQ, FAS, HAQ) as dependent vari-
ables. Because of the very small sam-
ple size, we excluded from the analy-
ses both males (6 subjects, 7.4% of the 
whole sample) and the subjects with 
FM with current PD (9 subjects, 12% 
of the subjects with lifetime PD). Thus, 
we compared patients with FM with 
past PD and those without past PD. Pre-
liminary analyses for confounding var-
iables did not find any mean difference 
between the two groups in age, years 
of education, length of illness (FM) or 
medication distribution. The Levene’s 
test indicated that variances between 
groups for the HAQ test (p=.003) were 
not  homogenous. Considering the un-
equal sample sizes of the two groups, 
to avoid biases related to violation of 
the t-test assumption of homogene-
ity of variances, we used the Welch’s 
independent samples t-test analyses, a 
modified version of the t-test that does 
not assume equal variances among 
groups. Statistical significance was set 
at α=0.01 and all analyses have been 
conducted in R (30)

Results
Fifty-four (72%) out of 75 female sub-
jects with FM had comorbid lifetime 
PD (including current and past PD). 
Nine patients (12%) had current PD 
(8 patients with agoraphobia, 1 patient 
without) and 45 patients (60%) had 
past PD (33 patients with agorapho-

bia, 12 patients without). As described 
above, we included in the analyses only 
patients with past PD. A final sample 
of 66 patients with FM with or without 
past PD was considered. Descriptive 
statistics and temporal relationships be-
tween FM and PD are reported in Table 
I. The two groups did not significantly 
differ in age, years of education, length 
of illness (FM) or medication distribu-
tion (data not shown). The majority of 
patients (75%) have been taking anti-
depressant for treating pain, in particu-
lar duloxetine (53%), venlafaxine or 
amitriptyline. About 1/4 of the patients 

who received antidepressants was in 
maintenance treatment for PD. No pa-
tients in both groups took part in the 
CBT’s session. Welch’s independent 
samples t-test analyses did not show 
significant differences between the two 
groups in both the FIQ and FAS scale 
scores, whereas subjects with FM and 
past PD showed significantly higher 
scores in the HAQ scale than those 
without past PD (p<.001) (Table II).
 
Discussion
We investigated the influence of the 
comorbidity with PD with/without 

Table I. Socio-demographic and clinical characteristics.

Whole sample n=66

  mean SD

Age                                                                                    45.23           11.78
Age at onset of FM                                                                                    33.65           13.26
Length of illness (FM) (years)                                                                                    11.43           10.11

  n %

Gender Female 66           100.00
Comorbidity with past PD no PD 21             31.82
 PD without Agoraphobia 12             18.18
 PD with Agoraphobia 33             50.00

Medication Serotonin Norepinephrine Reuptake Inhibitors 42             63.04
 Selective Serotonin Reuptake Inhibitors 16             24.24
 Gabapentinoids 39             59.10
 Opioids 1               1.52
 Non-steroidal anti-inflammatory drugs 66           100.00 
     (at least twice a week) 
 Miorelaxants 4               6.10
 Tricyclic compounds 8             12.12

Sample of subjects with FM and past PD n=45

  Mean SD

Age at onset of PD                                                                                       27.73        14.51

  n %

Temporal relationship PD onset precedes FM onset 16            33.55 
   between PD/FM PD and FM with close temporal onset 23            51.11
 FM onset precedes PD onset 6            13.33

FM: fibromyalgia; PD: panic disorder.

Table II. Welch’s indipendent samples t-test analyses.

 No PD (n=21) past PD (n=45)

 Mean Sd Mean Sd t p

FIQ                     73.69               12.05377             80.11                 9.95              -2.127                0.041
FAS                   7.5014                1.09569               7.74                 1.07              -0.846                0.403
HAQ                   0.795                0.19938               1.15                  0.42             -4.693 <0.001

FIS: fibromyalgia clinical status; FAS: fibromyalgia assessment status; HAQ: health assessment ques-
tionnaire; PD: panic disorder; Sd: standard deviation; t statistic of Welch’s indipendent samples t-test 
analyses; p: p-value of t.



S-102

Panic disorder and fibromyalgia / A. Alciati et al.

agoraphobia on the clinical severity of 
FM in a sample of women referring to 
a tertiary-care centre. We found that a 
history of PD in patients with FM in-
creases the severity of functional im-
pairment in performing a wide range 
of daily-life activities, as measured by 
the HAQ scale, with no effects on the 
severity of other clinical dimensions of 
FM. These results should be consid-
ered preliminary since the sample size 
was small and no previous studies in-
vestigated this issue. 
In line with previous findings, in our 
sample the prevalence of PD was high-
er than in the general population. Our 
rate of current PD was similar to rates 
previously found in samples of patients 
with FM (8, 9), while our rate of life-
time PD was even higher (8-10). The 
discrepancy may be explained by sev-
eral methodological differences among 
studies, including diversities in recruit-
ment methods and instruments of psy-
chiatric assessment, that make the sam-
ples not fully comparable. Despite this, 
the high co-occurrence rates of FM 
and PD suggest that these conditions 
are related in some way (i.e. if they 
were fully independent the rate of co-
occurrence would be expected to equal 
the product of their separate probabili-
ties). However, cross-sectional find-
ings of co-occurrence do not provide 
information either about the nature of 
the association between FM and PD or 
about the mechanisms by which they 
are related. Several complex scenarios 
are possible, for example one condition 
may increase the vulnerability to or 
cause the other, or they may influence 
each other in some mutually maintain-
ing way and/or some shared factors 
(genetic and/or environmental) may 
increase vulnerability to both.
We observed that the rates of PD oc-
curring before FM or in close temporal 
onset with FM are similar and higher 
than the rate of FM occurring before 
PD. This is in line with previous find-
ings showing high rates of preexisting 
anxiety disorders in samples of subjects 
with chronic musculoskeletal pain (31, 
32) or chronic neuropathic/idiopathic 
pain (33). However, our finding should 
be interpreted with caution. Due to the 
cross-sectional design of our study, the 

age at onset of the disorders was inves-
tigated retrospectively and it is often 
difficult to accurately determine when 
symptoms of FM started. Future pro-
spective studies are needed to clarify 
the temporal patterns of association be-
tween FM and PD and the mechanisms 
underlying this association.
The main finding of our study is that 
patients with FM and past PD had more 
severe functional disability than those 
without past PD. The former group 
showed significantly higher impair-
ment in performing a wide range of 
daily-life activities (HAQ scale) than 
the latter. Conversely, they did not dif-
fer in severity of FM clinical symp-
toms. The groups did not significantly 
differ in socio-demographic features, 
FM duration or medication distribu-
tion, thus it is unlikely that these vari-
ables explain our results. The findings 
differ from a previous study by Epstein 
and coworkers (8) that did not found 
differences in the 36-item Short-Form 
Health Survey (SF-36) physical func-
tioning domain between patients with 
FM with lifetime anxiety disorders and 
those without. However these results 
are not fully comparable to ours, be-
cause the inclusion of different anxi-
ety disorders as a group did not allow 
to disentangle the influence of PD on 
physical functioning (8). 
Although findings are mixed (34), 
some previous studies suggested a 
role of anxiety in FM clinical severity. 
The severity of current anxiety symp-
toms was the only predictor of marked 
functional impairment in a sample of 
patients with FM, half of which had 
current anxiety/depressive disorders 
(8). Patients with FM and current anxi-
ety disorders (considered as a group) 
showed more FM clinical symptoms 
and lower general activity than patients 
with FM and current depression (5). 
These findings extend these previous 
results, suggesting that vulnerability to 
panic, even in the absence of current 
full-blown PD, may be relevant for at 
least one clinical aspect, i.e. functional 
disability, in patients with FM. Several 
potential mechanisms may be involved. 
First, past PD may confer to patients 
with FM a higher propensity toward 
fear-conditioning processes in re-

sponse to pain. This may lead to more 
severe avoidance behaviours resulting 
in more severe deterioration of eve-
ryday functioning in this subgroup of 
patients. Conditioning processes in 
response to interoceptive/exterocep-
tive cues are thought to be involved 
in conditioned anxiety and phobic be-
haviours of patients with PD (35). In 
experimental conditioning paradigms, 
these patients showed impaired dis-
criminative fear-conditioning, with 
elevated fear responding to learned 
safety-cues (36), and a proclivity to-
ward fear overgeneralisation (37). In 
PD these processes contribute to the 
development/maintenance of phobic 
avoidance toward several daily-life 
situations up to full-blown agoraphobia 
(35). Similarly, avoidance of physical 
activity was found in about 40% of pa-
tients with FM (38) and active avoid-
ance of common daily-life situations 
was associated with higher levels of 
functional disability in FM after con-
trolling for demographic variables and 
pain intensity (39). Conditioning pro-
cesses toward events that are expected 
to produce pain, including daily-life 
activities, may contribute to avoidance 
behaviours and functional impairment 
of patients with FM (21). Accordingly, 
in a recent study with an experimental 
fear-conditioning paradigm with ther-
mal stimuli, subjects with FM showed 
inability to identify and learn safety 
cues (contingency learning deficits) 
with higher expectancy of aversive 
events than healthy controls and sub-
jects with rheumatoid arthritis (20). 
Thus an underlying vulnerability to 
conditioning processes may be more 
marked in the subgroup of patients with 
FM and a history of PD and negatively 
influence their daily-life functioning in 
response to pain. This idea is specula-
tive and should be tested by compar-
ing the responses of patients with FM 
with or without comorbid PD to experi-
mental fear-conditioning paradigms. In 
addition, any conclusion about causal-
ity cannot be drawn. A shared vulner-
ability to conditioning processes may 
influence the development of both PD 
and a condition of FM with a peculiar 
functional impairment, or repeated 
conditioned responses in PD may sen-
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sitise subsequent conditioning process-
es to pain in patients with FM, or other 
common factors may specifically in-
crease vulnerability to conditioning in 
the subgroup of patients with FM and 
comorbid PD. Longitudinal studies are 
needed to clarify these issues.  
Second, the serotonergic system may 
be implicated in the association be-
tween FM with past PD and higher 
functional disability. In patients with 
FM decreased levels of serotonin, sero-
tonin precursor (L-tryptophan) and me-
tabolites in serum and central nervous 
system were found, as well as reduced 
rates of serotonin transport into the cer-
ebrospinal fluid (3, 24). Recently, an 
association was found between seroto-
nin 2A (5-HT2A) receptor 102T/C pol-
ymorphisms and susceptibility for FM 
(24). Substantial evidence showed the 
involvement of the serotonin system in 
PD, notably the therapeutic effective-
ness of selective-serotonin reuptake 
inhibitors (40), the influence of ex-
perimental manipulations of serotonin 
(5-HT) system on PAs (41, 42), the as-
sociations between polymorphisms of 
serotonin transporter gene (SLC6A4) 
(43) and serotonin 2A/1A (5-HT2A/5-
HT1A) receptors and susceptibility for 
PD (44, 45), and the association be-
tween serotonin 2A (5-HT2A) recep-
tor polymorphisms and PD symptoms 
severity (45). Serotonin transporter 
promoter polymorphisms (5-HTTLPR) 
were associated with symptoms sever-
ity of PD (46) and the efficacy of both 
exposure-based behaviour therapy (42) 
and paroxetine (47). Since serotonin 
system and variation in the 5-HT genes 
are implicated in fear conditioning and 
extinction (25, 46), we could hypoth-
esise that patients with both FM and a 
history of PD have peculiar imbalances 
in the serotonergic system than those 
with FM only, that may affect vulner-
ability to conditioning processes with 
higher functional impairment in this 
subgroup of patients.
Third, higher functional disability in 
patient with FM and past PD may be 
related to current sub-threshold panic-
phobic symptoms. Up to 40-50% of 
subjects who suffered from PD still 
have residual panic-phobic symptoms 
after 3-6 years from pharmacotherapy 

discontinuation, despite not meeting 
diagnostic criteria for full-blown disor-
der (40). Residual panic-phobic symp-
toms may affect the daily-life func-
tioning of patients with FM by further 
reducing their ability to cope with FM 
symptoms (indirect mechanism) and/or 
by interfering with some specific cat-
egories of daily-life activities, such as 
walking outdoors, physical activities, 
stay away from home, that are often 
feared even by patients without full-
blown PD (direct mechanism). Further 
studies should investigate sub-thresh-
old panic-phobic symptoms in subjects 
with FM and the potential influence of 
these symptoms on different categories 
of daily-life activities. 
We did not find any differences in se-
verity of FM clinical symptoms (FIQ/
FAS scales) between patients with FM 
with and without past PD. Our results 
are in line with some previous find-
ings that showed lack of difference in 
clinical symptoms severity between 
patients with FM with past anxiety dis-
orders (considered as a group) (8, 34). 
On the contrary, an influence of current 
anxiety disorders on clinical symp-
toms of FM or different chronic pain 
conditions was previously found (5, 
32). Overall these findings suggest that 
active symptoms of physiological and 
psychological arousal may maintain/
exacerbate pain and/or clinical symp-
toms of FM more than an underlying 
vulnerability to anxiety not expressed 
in a current full-blown disorder. A pos-
sible additional explanation is that in 
subject with comorbid FM and PD an 
initial higher pain intensity was pre-
sent, possibly due to a shared involve-
ment of the midbrain periaqueductal 
gray in both disorders, that is a key 
region for the descending nociceptive 
inhibitory pathway and the uncondi-
tioned defensive reactions to interocep-
tive cues (48, 49).
We could hypothesise that an initial 
higher level of pain was controlled by 
enhanced avoidance of physical activ-
ity, and thus it has become undetect-
able, over time, by the FM clinical 
severity questionnaires. Finally, a high 
prevalence of the Joint Hypermobility 
Syndrome (JHS) was found in patients 
with both FM and PD (50). Since JHS 

is characterised by increased flexibility 
of the connective tissue and arthral-
gia, it may have partly contributed to 
enhance the initial pain intensity and 
the subsequent activity avoidance in 
patients with FM and PD. In addition, 
JHS has been linked to increased fear 
responses (51), behavioural inhibition 
and heightened interoceptive sensibil-
ity (52). 
However, both FIQ and FAS scales 
used in our study provide global scores 
that encompass patient’s assessment of 
several clinical dimensions, including 
pain, fatigue, sleep disturbances. Thus, 
we cannot exclude that these global 
scores may have masked potential in-
fluences of past PD on current specific 
clinical dimensions of FM. Further 
studies with instruments that separate-
ly measure different clinical dimen-
sions of FM may clarify this issue. Fi-
nally, future studies should investigate 
whether possible residual panic-phobic 
symptoms, even in absence of full-
blown PD, may influence severity of 
pain or other clinical symptoms of FM.   
Our study has several shortcomings, 
in addition to those discussed above. 
First, the small sample size may have 
masked potential differences between 
the two groups (type II error). Second, 
due to the very small sample size of 
subjects with PD without agoraphobia 
we considered all patients with PD as 
a group. This did not allow to disen-
tangle the role of PD with agoraphobia 
from that of the PD per se. For the same 
reason we cannot investigate whether 
current or past PD has different influ-
ence on clinical condition of patients 
with FM. Third, the lack of compari-
son groups with other anxiety disorders 
does not allow to draw conclusions 
about the specificity of our results. 
Future studies with larger samples, 
also including subjects with different 
anxiety disorders, are needed. Fourth, 
although we excluded subjects with 
concurrent Major Depression at the 
time of evaluation, we cannot exclude 
that subthreshold depressive symptoms 
may have influenced our results. We 
also cannot exclude that other past co-
morbid disorders in addition to PD may 
have affected our findings. Finally, a 
sample recruited among patients refer-
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ring to a tertiary-care centre may limit 
the generalisability of our findings to 
all patients with FM. Much more work 
is clearly required to confirm and ex-
tend our preliminary results.
In conclusion, this is the first study 
that examined functional and clinical 
dimensions in a population of patients 
with FM with and without PD. We 
found that patients with FM and past 
PD had more severe functional dis-
ability than those without. Our findings 
suggest that vulnerability to panic, even 
in the absence of current full-blown PD, 
may be relevant for daily-life function-
ing in patients with FM. If confirmed, 
our results may have clinical implica-
tions. The assessment of past PD should 
be considered in the clinical approach 
to patients with FM, especially in those 
with higher levels of disability. In pa-
tients with FM and past PD, therapeutic 
interventions based on cognitive behav-
ioural therapy (CBT) may be particular-
ly recommended to improve functional 
daily-life impairment. According to the 
idea of a peculiar propensity toward 
fear-conditioning processes in patients 
with FM and PD, CBT interventions 
with exteroceptive/interoceptive ex-
posure techniques may contribute to 
ameliorate daily-life functioning in this 
subgroup of patients, by improving dis-
criminative learning, decreasing fear 
generalisation and aversive responses 
to common daily-life activities (53-56).

References
  1. WOLFE F, SMYTHE HA, YUNUS MB et al.:  

The American College of Rheumatology 
1990 Criteria for the Classification of Fibro-
myalgia. Report of the Multicenter Criteria 
Committee. Arthritis Rheum 1990; 33: 160-
72. 

  2. JONES GT, ATZENI F, BEASLEY M, FLUSS 
E, SARZI-PUTTINI P, MacFARLANE GJ: The 
prevalence of fibromyalgia in the general 
population: a comparison of the american 
college of rheumatology 1990, 2010, and 
modified 2010 classification criteria. Arthri-
tis Rheumatol 2015; 67: 568-75. 

  3. WOLFE F, HAWLEY DJ: Measurement of the 
quality of life in rheumatic disorders using the 
EuroQol. Br J Rheumatol 1997; 36: 786-93. 

  4. RAPHAEL KG, JANAL MN, NAYAK S, 
SCHWARTZ JE, GALLAGHER RM: Psychiat-
ric comorbidities in a community sample of 
women with fibromyalgia. Pain 2006; 124: 
117-25. 

  5. THIEME K, TURK DC, FLOR H: Comorbid 
depression and anxiety in fibromyalgia syn-
drome: relationship to somatic and psycho-

social variables. Psychosom Med 2004; 66: 
837-44. 

  6. GRACELY RH, CEKO M, BUSHNELL MC:     
Fibromyalgia and depression. Pain Res Treat 
2012; 2012: 486590. 

  7. KESSLER RC, PETUKHOVA M, SAMPSON NA, 
ZASLAVSKY AM, WITTCHEN HU: Twelve-
month and lifetime prevalence and lifetime 
morbid risk of anxiety and mood disorders 
in the United States. Int J Methods Psychiatr 
Res 2012; 21: 169-84.

  8. EPSTEIN SA, KAY G, CLAUW D et al.: Psy-
chiatric disorders in patients with fibromyal-
gia. A multicenter investigation. Psychoso-
matics 1999; 40: 57-63. 

  9. MALT EA, BERLE JE, OLAFSSON S, LUND A, 
URSIN H: Fibromyalgia is associated with 
panic disorder and functional dyspepsia with 
mood disorders. A study of women with ran-
dom sample population controls. J Psycho-
som Res 2000; 49: 285-9. 

10. CARTA MG, CARDIA C, MANNU F et al.: The 
high frequency of manic symptoms in fibro-
myalgia does influence the choice of treat-
ment? Clin Pract Epidemiol Ment Health 
2006; 2: 36. 

11. KUCH K, COX BJ, WOSZCZYNA CB, SWIN-
SON RP, SHULMAN I: Chronic pain in panic 
disorder. J Behav Ther Exp Psychiatry 1991; 
22: 255-9. 

12. SCHMIDT NB, SANTIAGO HT, TRAKOWSKI 
JH, KENDREN JM: Pain in patients with panic 
disorder: relation to symptoms, cognitive 
characteristics and treatment outcome. Pain 
Res Manag 2002; 7: 134-41. 

13. ASSOCIATION AP: Diagnostic and Statistical 
Manual of Mental Disorders. Fourth Edition, 
Text Revision. Washington, DC: American 
Psychiatric Association; 2000.

14. ASSOCIATION AP: Diagnostic and Statistical 
Manual of Mental Disorders. Fifth Edition. 
Arlington, VA: American Psychiatric Pub-
lishing; 2013.

15. PERNA G, DACCO S, MENOTTI R, CALDIRO-
LA D: Antianxiety medications for the treat-
ment of complex agoraphobia: pharmacolog-
ical interventions for a behavioral condition. 
Neuropsychiatr Dis Treat 2011; 7: 621-37. 

16. PERNA G: Understanding anxiety disorders: 
the psychology and the psychopathology of 
defence mechanisms against threats. Riv Psi-
chiatr 2013; 48: 73-5. 

17. PERNA G, GUERRIERO G, BRAMBILLA P, 
CALDIROLA D: Panic and the brainstem: 
clues from neuroimaging studies. CNS Neu-
rol Disord Drug Targets 2014; 13: 1049-56. 

18. GOOSSENS L, LEIBOLD N, PEETERS R et al.: 
Brainstem response to hypercapnia: a symp-
tom provocation study into the pathophysi-
ology of panic disorder. J Psychopharmacol 
2014; 28: 449-56. 

19. CLAUW DJ: Fibromyalgia: a clinical review. 
JAMA 2014; 311: 1547-55. 

20. JENEWEIN J, MOERGELI H, SPROTT H et al.: 
Fear-learning deficits in subjects with fibro-
myalgia syndrome? Eur J Pain 2013; 17: 
1374-84. 

21. VLAEYEN JW, LINTON SJ: Fear-avoidance 
and its consequences in chronic musculoskel-
etal pain: a state of the art. Pain 2000; 85: 
317-32. 

22. BORTZ WM, 2ND: The disuse syndrome. West 

J Med 1984; 141: 691-4. 
23. WATSON PJ, BOOKER CK, MAIN CJ, CHEN 

AC: Surface electromyography in the iden-
tification of chronic low back pain patients: 
the development of the flexion relaxation ra-
tio. Clin Biomech (Bristol, Avon) 1997; 12: 
165-71. 

24. LEE YH, CHOI SJ, JI JD, SONG GG: Candidate 
gene studies of fibromyalgia: a systematic re-
view and meta-analysis. Rheumatol Int 2012; 
32: 417-26. 

25. BAUER EP:  Serotonin in fear conditioning 
processes. Behav Brain Res 2015; 277: 68-
77. 

26. FIRST MB SR, GIBBON M, WILLIAMS JBW:  
Structured Clinical Interview for DSM-IV-
TR Axis I Disorders, Research Version, Pa-
tient Edition (SCID-I/P). New York: Biom-
etrics Research, New York State Psychiatric 
Institute; 2002.

27. BURCKHARDT CS, CLARK SR, BENNETT 
RM: The fibromyalgia impact questionnaire: 
development and validation. J Rheumatol 
1991; 18: 728-33. 

28. SALAFFI F, SARZI-PUTTINI P, GIROLIMETTI 
R, GASPARINI S, ATZENI F, GRASSI W: De-
velopment and validation of the self-admin-
istered Fibromyalgia Assessment Status: a 
disease-specific composite measure for eval-
uating treatment effect. Arthritis Res Ther 
2009; 11: R125. 

29. FRIES JF, SPITZ PW, YOUNG DY: The di-
mensions of health outcomes: the health as-
sessment questionnaire, disability and pain 
scales. J Rheumatol 1982; 9: 789-93. 

30. R CORE TEAM. R: A Language and Environ-
ment for Statistical Computing. R Founda-
tion for Statistical Computing; 2014.

31. KINNEY RK, GATCHEL RJ, POLATIN PB, FOG-
ARTY WT, MAYER TG: Prevalence of psycho-
pathology in acute and chronic low back pain 
patients. J Occup Rehabil 1993; 3: 95-103.

32. ASMUNDSON GJ, KATZ J: Understanding 
the co-occurrence of anxiety disorders and 
chronic pain: state-of-the-art. Depress Anxi-
ety 2009; 26: 888-901.

33. KNASTER P, KARLSSON H, ESTLANDER AM, 
KALSO E: Psychiatric disorders as assessed 
with SCID in chronic pain patients: the anxi-
ety disorders precede the onset of pain. Gen 
Hosp Psychiatry 2012; 34: 46-52.

34. CONSOLI G, MARAZZITI D, CIAPPARELLI A 
et al.: The impact of mood, anxiety, and sleep 
disorders on fibromyalgia. Compr Psychiatry 
2012; 53: 962-7.

35. BOUTON ME, MINEKA S, BARLOW DH: A 
modern learning theory perspective on the 
etiology of panic disorder. Psychol Rev 2001; 
108: 4-32.

36. LISSEK S, RABIN SJ, MCDOWELL DJ et al.: 
Impaired discriminative fear-conditioning 
resulting from elevated fear responding to 
learned safety cues among individuals with 
panic disorder. Behav Res Ther 2009; 47: 
111-8. 

37. LISSEK S, RABIN S, HELLER RE et al.: Over-
generalization of conditioned fear as a patho-
genic marker of panic disorder. Am J Psy-
chiatry 2010; 167: 47-55. 

38. van KOULIL S, KRAAIMAAT FW, van 
LANKVELD W et al.: Screening for pain-per-
sistence and pain-avoidance patterns in fibro-



S-105

Panic disorder and fibromyalgia / A. Alciati et al.

myalgia. Int J Behav Med 2008; 15: 211-20.
39. NIJS J, ROUSSEL N, van OOSTERWIJCK J et 

al.: Fear of movement and avoidance be-
haviour toward physical activity in chronic-
fatigue syndrome and fibromyalgia: state of 
the art and implications for clinical practice. 
Clin Rheumatol 2013; 32: 1121-9. 

40. PERNA G, GUERRIERO G, CALDIROLA D: 
Emerging drugs for panic disorder. Expert 
Opin Emerg Drugs 2011; 16: 631-45. 

41. SCHRUERS K, van DIEST R, OVERBEEK T, 
GRIEZ E: Acute L-5-hydroxytryptophan ad-
ministration inhibits carbon dioxide-induced 
panic in panic disorder patients. Psychiatry 
Res 2002; 113: 237-43. 

42. KNUTS I, ESQUIVEL G, KENIS G et al.: Thera-
pygenetics: 5-HTTLPR genotype predicts the 
response to exposure therapy for agorapho-
bia. Eur Neuropsychopharmacol 2014; 24: 
1222-8. 

43. STRUG LJ, SURESH R, FYER AJ et al.: Panic 
disorder is associated with the serotonin 
transporter gene (SLC6A4) but not the pro-
moter region (5-HTTLPR). Mol Psychiatry 
2010; 15: 166-76. 

44. BLAYA C, SALUM GA, MOORJANI P et 
al.: Panic disorder and serotonergic genes 
(SLC6A4, HTR1A and HTR2A): Association 

and interaction with childhood trauma and 
parenting. Neurosci Lett 2010; 485: 11-5. 

45. UNSCHULD PG, ISING M, ERHARDT A et al.: 
Polymorphisms in the serotonin receptor 
gene HTR2A are associated with quantita-
tive traits in panic disorder. Am J Med Genet 
B Neuropsychiatr Genet 2007; 144B: 424-9. 

46. LONSDORF TB, WEIKE AI, NIKAMO P, SCHAL-
LING M, HAMM AO, OHMAN A: Genetic gat-
ing of human fear learning and extinction: 
possible implications for gene-environment 
interaction in anxiety disorder. Psychol Sci 
2009; 20: 198-206. 

47. PERNA G, FAVARON E, DI BELLA D, BUSSI 
R, BELLODI L: Antipanic efficacy of parox-
etine and polymorphism within the promoter 
of the serotonin transporter gene. Neuropsy-
chopharmacology 2005; 30: 2230-5. 

48. JENSEN KB, LOITOILE R, KOSEK E et al.: 
Patients with fibromyalgia display less func-
tional connectivity in the brain’s pain inhibi-
tory network. Mol Pain 2012; 8: 32. 

49. JOHNSON PL, TRUITT WA, FITZ SD, LOWRY 
CA, SHEKHAR A: Neural pathways underly-
ing lactate-induced panic. Neuropsychophar-
macology 2008; 33: 2093-107. 

50. MARTIN-SANTOS R, BULBENA A, PORTA M, 
GAGO J, MOLINA L, DURO JC: Association 

between joint hypermobility syndrome and 
panic disorder. Am J Psychiatry 1998; 155: 
1578-83. 

51. SMITH TO, EASTON V, BACON H et al.:       
The relationship between benign joint hyper-
mobility syndrome and psychological dis-
tress: a systematic review and meta-analysis. 
Rheumatology (Oxford) 2014; 53: 114-22. 

52. ECCLES JA, BEACHER FD, GRAY MA et al.: 
Brain structure and joint hypermobility: rele-
vance to the expression of psychiatric symp-
toms. Br J Psychiatry 2012; 200: 508-9. 

53. THIEME K, TURK DC: Cognitive-behavioral 
and operant-behavioral therapy for people 
with fibromyalgia. Reumatismo 2012; 64: 
275-85. 

54. DELL’OSSO L, BAZZICHI L, BARONI S et al.: 
The inflammatory hypothesis of mood spec-
trum broadened to fibromyalgia and chronic 
fatigue syndrome. Clin Exp Rheumatol 2015; 
33 (Suppl. 88): S109-16. 

55. TALOTTA R, ATZENI F, BAZZICHI L et al.:     
Algo-dysfunctional syndromes: a critical di-
gest of the recent literature. Clin Exp Rheu-
matol 2015; 33 (Suppl. 88): S102-8. 

56. GRACELY RH, SCHWEINHARDT P: Key 
mechanisms mediating fibromyalgia. Clin 
Exp Rheumatol 2015; 33 (Suppl. 88): S3-6.


