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Abstract: About half of the patients with fibromyalgia (FM) had a lifetime major depression episode
and one third had a panic disorder (PD). Because the co-morbidity between bipolar disorder (BD)
and PD marks a specific subtype of BD we aimed to investigate if co-morbid BD/PD (comBD/PD)
occurs more frequently than the single disorder in FM patients and evaluate the clinical significance
and timing of this co-morbidity. Further, we explored the role of co-morbid subthreshold BD and PD.
In 118 patients with FM, lifetime threshold and sub-threshold mood disorders and PD were diagnosed
with Diagnostic and Statistical Manual of Mental Disorders-IV-Text Revision (DSM-IV-TR) Clinical
Interview. Demographic and clinical variables were compared in co-morbid BD/PD (comBD/PD)
and not co-morbid BD/PD (nocomBD/PD) subgroups. The co-morbidity BD/PD was seen in 46.6%
of FM patients and in 68.6% when patients with minor bipolar (MinBD) and sub-threshold panic
were included. These rates are higher than those of the general population and BD outpatients.
There were no statistically significant differences between threshold and sub-threshold comBD/PD
and nocom-BD/PD subgroups in demographic and clinical parameters. In the majority of patients
(78.2%), the onset of comBD/PD preceded or was contemporary with FM. These findings support the
hypothesis that comBD/PD is related to the development of FM in a subgroup of patients.

Keywords: bipolar disorders; panic disorder; fibromyalgia; co-morbidity

1. Introduction

Fibromyalgia (FM) is a syndrome of unknown etiology characterized by widespread
muscle-skeletal pain lasting for more than three months and a range of other symptoms that generally
include, but are not limited to persistent fatigue, sleep disturbance, and cognitive dysfunction.
Co-morbid depression and anxiety symptoms and disorders are common. About half of patients with
FM have a lifetime major depressive episode [1–3] and up to 90% reported depressive symptoms [4].
Several studies [5,6] demonstrated that, in patients with FM, major depression frequently occurs in the
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context of bipolar spectrum disorder (BSD), being accompanied by hypomanic syndrome or symptoms,
which corresponds to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
diagnostic categories of bipolar II disorder (BD-II) and other specified bipolar or related disorder,
respectively. In particular, evidence suggests an increased prevalence of bipolar II compared to bipolar I
(BD-I) disorder in FM patients [5,7] and high frequency of manic symptoms (59%) which approximately
double that found in healthy controls from the general population [8].

Relative to depressive symptoms and disorders, the assessment of anxiety in patients with FM has
received less attention. On average, anxiety symptoms have been reported in forty-five percent of FM
patients [9,10] while anxiety disorders have been diagnosed more than in one third [1,2,11]. The lifetime
prevalence of panic disorder (PD), one of the most disabling anxiety disorders, ranged from 17% to
72% in patients with FM [8–10], while it has been detected in 3–4% of the general population [12].

In addition to full-blown mood and anxiety disorders, studies described a high prevalence, in FM
patients, of subthreshold psychopathology and its association with greater physical impairment,
poorer functioning, and lower health-related quality of life [4,13,14]. Subthreshold mood and anxiety
disorders are also highly prevalent in patients with functional gastrointestinal disorders, such as
functional dyspepsia and irritable bowel syndrome [15], which frequently co-occur with FM and
likely share the same pathogenetic mechanisms. These findings suggest a role of subthreshold
psychopathology in FM and functional disorders. Of note, it is thought that FM symptoms and
depressive/anxiety symptoms affect each other and have a reciprocal mutual enhancing influence.
In particular pain and disabilities increase depression and anxiety, which in turn may aggravate the
primary symptoms of FM (pain, fatigue, and insomnia) and reduce health-related quality of life.

The literature has provided compelling evidence that anxiety disorders (ADs) are the most
prevalent psychiatric co-morbidity among patients with bipolar disorder (BD) [16]. The co-morbidity
between BD and ADs have been widely associated with negative outcomes, in particular high
co-morbidity with psychiatric and physical illnesses, greater severity and frequency of mood episodes,
suicidal behavior [17], and less favorable response to pharmacological or psychological treatments [18].

A random-effect meta-analysis [19] indicated that PD is the most common co-morbid anxiety
disorder in BD with a prevalence of 16.8%. Both community-based [20] and clinical studies [21,22]
have supported the link between BD and PD. Similarly, among outpatients with PD, the rates of BD
and BSD (sub-threshold BD/soft BD) are quite higher than the population prevalence [23].

The increased prevalence of PD among BD subjects seems to involve individuals with bipolar
II disorder (BIP-II) [24]. One of the most striking findings of the Bridge Study (which recruited 5635
patients from 18 countries presenting for treatment with major depressive episodes), is that patterns
of concurrent co-morbidities differed significantly between BD-I and BD-II patients. In particular,
BD-II, especially if diagnosed with a revised set of diagnostic criteria under the diagnostic threshold
of DSM-IV and International Classification of Diseases 10th Revision (ICD-10), have shown a clearly
higher co-morbidity with PD (in particular in females) than BD-I and major depression disorder
(MDD) [25].

The high rates of co-occurrence between BD and PD among families [26,27] have suggested that
BD with co-morbid PD can represent a genetic subtype of BD. A linkage of BD to chromosome 18q,
in particular in patients with BD-II [28], has been reported [29,30].

The evidence described above led us to hypothesize that the epidemiological connection between
BP and PD can express also in the context of FM, in which these two disorders are individually highly
prevalent. Because the available literature focused on depressive and anxiety co-morbidity of FM only
considering the single disorder at a time, the primary aim of this observational, cross-sectional study
was to assess the association between BD and PD, its demographic and clinical correlates as well as
the temporal relationship among BD, PD, and FM, in a population of patients with FM attending to a
tertiary care center. Subthreshold PD is much less studied than subthreshold BD/BSD in clinical samples
and official nosographic criteria for its diagnosis are still unavailable. However, population-based
studies have demonstrated that a sizeable proportion of individuals with subthreshold PD had
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an unfavorable prognosis [31] and elevated comorbidity with psychiatric pathology, in particular
functional /somatoform disorders [32], among which many patients with FM may be included. For these
reasons, a secondary aim of our study is to perform an exploratory analysis of the association between
the co-morbid threshold and subthreshold mood disorders and PD in patients with FM.

2. Methods

2.1. Subjects

The study involved 118 outpatients consecutively referring to the Rheumatology Department of L.
Sacco University Hospital in Milan, Italy, between May 2010 and May 2011. Part of this sample was
examined in previous studies that had a different aim [5].

Inclusion criteria were (a) age: 18–70 years; (b) to meet the 1990 American College of Rheumatology
criteria for fibromyalgia requiring widespread pain, for at least 3 months, above and below the waist
on both sides of the body and on axial skeleton, 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 [33]. In addition, axial skeletal
pain (cervical spine or anterior chest or thoracic spine or low back) must be present.

Exclusion criteria were (a) inflammatory causes of pain, (b) severe and uncontrolled medical
illnesses, (c) lifetime neurological disorders, (d) alcohol/cocaine abuse or dependence, (e) any clinical
condition that may affect the reliability of the assessment, and (f) pregnancy.

All subjects 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, Milan, Italy on
8 July 2010 (No. 293/2010/26/AP).

2.2. Procedure

During a rheumatological visit, the subjects were asked whether they were willing to undergo a
psychiatric assessment in the framework of a research study. Clinical and socio-demographic data were
collected using interviewer-administered questionnaires and recorded through a structured interview
format; when possible, the data were validated utilizing medical records and interviews of family
members. The validation of interview data with collateral sources of information was done in about
70% of cases.

2.3. Psychiatric Diagnoses

2.3.1. Mood Disorders

Lifetime psychiatric diagnoses were made with the Structured Clinical Interview for DSM-IV-TR
(SCID) Axis I Disorders, Mood Disorders modules [34] in a cross-sectional, single assessment. As the BSD
is highly prevalent in individuals with FM [5,6] subjects with a sub-threshold expression of bipolarity
were also recruited. In order to improve the detection of subthreshold pathology [35], modified
DSM-IV-TR criteria (Zurich criteria) were used [36]. Zurich criteria mainly broaden the DSM-IV-TR
criteria for hypomania, introducing the following adjustments: (1) the increased goal-directed activity
was considered a stem criterion (this change was later included in the DSM-5 diagnostic criteria for
hypomania); (2) the DSM-IV-TR 4-day minimum duration was not adhered to and patients with
hypomania lasting for at least one day were included, based on studies showing close similarities
in diagnostic validators between BD-II with short periods of hypomania (1–3 days) and DSM-IV-TR
bipolar disorder [36].

We applied the following diagnoses of mood disorders:

2.3.2. Definition of the Bipolar Spectrum Disorders

Major bipolar spectrum
(1) Bipolar I disorder (BD-I): major depressive episode associated with a manic syndrome.
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(2) Bipolar II disorder (BD-II): major depressive episode associated with (a) a hypomanic syndrome
or (b) a subsyndromal hypomanic episode (both defined below). For the analyses, these subjects
were grouped.

Minor bipolar spectrum
(3) Minor bipolar disorder (MinBD): dysthymia, minor depression or recurrent brief depression

associated with (a) a hypomanic syndrome, or (b) hypomanic symptoms only (subsyndromal hypomanic
episode).

The hypomanic syndrome was defined according to the Zurich criteria (36): (1) euphoria,
irritability, or overactivity; (2) patients have themselves experienced problems or received comments
from others that something must be wrong with them (consequences); and (3) patients presented at
least three out of seven signs and symptoms of DSM-IV hypomania.

The subsyndromal hypomanic episode was defined as an episode of at least two hypomanic
symptoms, which did not meet DSM-IV criteria for hypomania (number of symptoms below DSM-IV
cut-off, or mood changes not present, or duration of ≥1 day) and did not have consequences [36,37].

Recurrent brief depression was diagnosed according to ICD-10. Minor depression was diagnosed
according to the Zurich definition [36], which required three to four of nine DSM-III-R criterial
symptoms, with a minimum duration of 2 weeks.

Measure of lifetime hypomanic symptoms
Hypomania Symptom Checklist
The Hypomania Symptom Checklist (HCL-32) is a self-administered inventory consisting of

32 yes/no items used to identify possible symptoms of hypomania in clinical and non-clinical
samples [38].

The analyses of the HCL responses in this paper are restricted to the checklist of hypomanic items.
The total HCL-32 score was obtained by summing all items rated “yes”. The cut-off score of 14 has
been accepted as optimal for discriminating BD from MDD in previous studies [39].

2.3.3. Definition of Unipolar Spectrum Diagnoses

Major unipolar spectrum
Major depression disorder (MDD), single or recurrent episodes
Minor unipolar spectrum
Dysthymia, minor depression or recurrent brief depression
The “no” mood disorder (none) category implies no bipolar or unipolar disorder only.

2.3.4. Panic Disorders

Definition of Panic Disorder
PD was diagnosed according to DSM-IV criteria as determined by the Structured Clinical

Interview for DSM-IV-TR Axis I Disorders (SCID-I). As in a previous study [24] that investigated the
link between BD and PD disorder, the diagnostic category for PD has been extended by lowering the
thresholds required. In particular, three diagnostic categories were included: (1) PD with or without
agoraphobia; (2) recurrent attacks, defined as three or more panic attacks (PAs) not meeting criteria for
PD; and (3) limited symptoms attacks defined as three or more PAs with less than four of the thirteen
panic symptoms required by the DSM-IV.

2.4. Temporal Relationship

The temporal relationship among BD, PD, and FM was investigated with the retrospective
identification of the age-at-onset of the single threshold, full-blown illness. In particular, in BD-I
patients the age-at-onset of the first manic or major depressive episodes was identified. In MDD and
BD-II was defined as the onset of the first major depressive episode (because the onset of the first
hypomania is difficult to trace accurately). The definition of age-at-onset of the major depressive
episodes has been shown to be reliable [35], even considering the limitation of the retrospective
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assessment, such as recall bias. The age at onset of PD was the age at which the DSM-IV-TR criteria for
PD were first met. The age at onset of FM was the age at which the patients first experience for at least
three months a widespread pain, above and below the waist and on both sides of the body. In addition,
axial skeletal pain (cervical spine or anterior chest or thoracic spine or low back) must be present.

Major events around which memories could be structured were identified to help the patients
to recall the timing of the onset of a major depressive episode (MDE), PD, and FM. To maximize
the accuracy of recall, we used the event history calendar, a conversational interviewing approach
based on a tool designed to collect retrospective reports of events and the timing of their occurrences
by asking the patients to reconstruct their geographical, work, and school positions throughout the
investigated years.

Moreover, we assessed the time from symptom onset to diagnosis by asking the question “How long
after you first mentioned your symptoms to a physician were you diagnosed with fibromyalgia?

2.5. Measures of Clinical Severity of Fibromyalgia

2.5.1. Fibromyalgia Impact Questionnaire (FIQ)

The Italian version of FIQ [40] is a 10-item scale measuring FM-related symptoms. The first item
contains 10 sub-items regarding physical functioning, 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, stiffness, anxiety, and depression on horizontal linear scales
marked in 10 increments. The maximum possible total score is 100. Higher scores indicate a greater
impact of fibromyalgia on the functioning.

2.5.2. The Fibromyalgia Assessment Status (FAS)

FAS [41] is an index 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 listed on the
Self-Assessment Pain Scale (SAPS).

2.5.3. Health Assessment Questionnaire (HAQ)

HAQ [42] is a 20-item questionnaire investigating difficulties in performing eight daily-life
activities categories (dressing and grooming, arising, eating, walking, hygiene, reach, grip, and outside
activities). 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 total HAQ score is the average score of the eight categories and ranges
from 0 (no problem) to 3 (the worst score).

2.6. Statistical Analysis

A descriptive analysis was initially conducted, estimating the numbers and frequencies of the
single threshold and subthreshold mood and panic disorders in patients with FM. Differences in
demographic and clinical variables between the single disorders were explored using chi-square
analyses for categorical variables and one-way ANOVAs (F tests) for numeric variables, both for mood
disorders and panic disorders

Subsequently, the sample was split according to the presence or absence of threshold and
subthreshold comBD/PD, resulting in four groups of patients (two with and without threshold
comBD/PD and two with and without threshold+subthreshold comBD/PD), which were then compared.
Statistical methods consisted of Fisher’s exact test for the comparison of categorical data and Student’s
t-test for dimensional variables. All statistics are two-tailed, and significance was set at a p value less than
0.05. Data were analyzed using R software (R Foundation for Statistical Computing, Vienna, Austria).
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3. Results

3.1. Characteristics of the Sample

There were 118 patients with FM included in the analysis. The participants were of Caucasian
ethnicity, predominantly females (90.7%), and their mean age was 45.7 ± 12 years. The mean age at
onset of FM was 32.7 ± 12 years, while the mean duration of illness was 129.2 ± 114 months.

3.2. Mood Spectrum Diagnosis

The overall diagnostic, demographic, and clinical data are summarized in Table 1. 70 (59.3%) of
FM patients were diagnosed as Bipolar II and only 17 (14.4%) as MinBD. Patients with no affective
disorders were 31 (26.3%). The percentage of females was about 90% in all the three diagnostic
groups, with no significant statistical difference. Further, demographic and clinical parameters did not
statistically differ among the groups.

Table 1. Mood disorders diagnosis, demographic, and clinical characteristics.

Bipolar Spectrum Disorders Unipolar Spectrum Disorders No Mood
Disorders χ2 or F p-Value

Major Bipolar
Spectrum

Minor Bipolar
Spectrum

Major Unipolar
Spectrum

Minor Unipolar
Spectrum

BD-I BD-II MinBD MDD Dysthymia
MinD or RBD

Patients n (%) 0 (0) 70 (59.3) 17 (14.4) 0(0) 0(0) 31 (26.3)
Sex-females n (%) 63 (90) 15 (88.2) 29 (93.5) 0.460 0.794

Age (years) 46.5 ± 11.5 45.8 ± 12.7 43.6 ± 12.9 0.614 0.543
Education (years) 11.7 ± 2.9 11.4 ± 4.3 11.4 ± 4 0.121 0.886

Marital Status
Single

Married
Divorced/Widowed

13
45
12

4
11
2

7
17
7

1.358 0.850

Occupation
Manager

White-collar
Blue-collar

Unemployed

6
34
20
11

3
5
8
1

3
13
7
8

7.647 0.265

Age at Onset FM
(years) 35.6 ± 12.2 33 ± 16.5 34 ± 14 0.322 0.726

Duration FM
(months) 128.1 ± 105 162 ± 157.6 110.2 ± 109 1.068 0.347

Time to FM
diagnosis 102.2 ± 98.5 96.1 ± 122.6 72.4 ± 100 0.788 0.458

HCL-32 total
sc.(months) 18.9 ± 4.1 16.9 ± 4.9 16.8 ± 4.6 2.744 0.69

HCL-32 ≥ 14
Yes
No

57
5

13
3

20
6 3.998 0.135

BMI 24 ± 3.7 24.9 ± 3.9 23.9 ± 4 0.347 0.308

Values are mean (SD) or number (n) and percentage (%). Chi-square test was used for categorical variables and
ANOVA was used for continuous variables. FM: Fibromyalgia; BD-I: Bipolar I disorder; BD-II: Bipolar II disorder;
MDD: Major depression disorder; MinBD: Minor Bipolar disorder; MinD: Minor Depression; RDB: Recurrent Brief
Depression; HCL-32: Hypomania Symptom Checklist; BMI: Body Mass Index.

A comparison between Zurich and DSM-IV-TR classifications is shown in Table 2. All further
analyses are based on the Zurich criteria.

3.3. Panic Spectrum Diagnosis

Of the 118 patients with FM entered this study, 83 (70.3%) were diagnosed with PD, 11 (9.3%)
with recurrent PAs not meeting criteria for the disorder and a further 8 (6.8%) with limited symptoms
PAs. FM patients without PD and subthreshold panic as defined above were 16 (13.6%). The four
groups differed neither for socio-demographic parameters nor for age at onset, length of FM, and time
to diagnosis (Table 3).
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Table 2. Diagnoses according to Diagnostic and Statistical Manual of Mental Disorders-IV-Text Revision
(DSM-IV-TR) and Zurich criteria.

Major Bipolar Spectrum Minor Bipolar Spectrum

MDE with Hypomanic Features/BD-II Minor Bipolar Disorder (MinBD):

n = 70 n = 17

DSM IV-TR BD-II
n = 34

BD-NOS
n = 36

BD-NOS
n = 10

Cyclothymic Disorder
n = 7

Zurich Criteria MDE+ Zurich Criteria Hypomanic
Syndrome (BD-II) n = 50

MDE+ Hypomanic
Symptoms (BD-II) n = 20 Minor Bipolar Disorder (MinBD) n = 17

MDE: Major depressive episode; BD-NOS: Bipolar disorder not otherwise specified; BIP-II: Bipolar II disorder.

Table 3. Panic disorder (PD) and subthreshold panic, demographic, and clinical characteristics.

Threshold
PD Sub-Threshold PD No Threshold or

Subthreshold PD χ2 or F p Value

PD Recurrent
PAs

Limited
Symptoms PAs

Patients n (%) 83 (70.3) 11 (9.3) 8 (6.8) 16 (13.6)
Sex-females n (%) 77 (92.7) 10 (91) 7 (87.5) 13 (81.2) 2.209 0.530

Age (years) 45.7 ± 13 42.9 ± 10.1 43.2 ± 4.6 48.7 ± 10.6 0.629 0.598
Education (years) 11.4 ± 3.2 12.2 ± 3.8 12.4 ± 3 11.6 ± 4.2 0.318 0.812

Marital status
Single

Married
Divorced/Widowed

15
55
13

4
3
4

3
4
1

2
11
3

8.410 0.210

Occupation
Manager

White-collar
Blue-collar

Unemployed

10
33
26
14

2
3
4
2

0
6
2
0

0
10
3
3

9.81 0.366

Age at Onset of FM
(years) 34.2 ± 14.1 31.6 ± 8.5 34.2 ± 7.6 40.1 ± 12.5 1.112 0.348

Duration of FM
(months) 136.9 ± 121.2 132.3 ± 112.6 107.2 ± 104.4 97.2 ± 78.8 0.608 0.611

Time to FM
diagnosis 102.1 ± 105.1 111 ± 114 73.9 ± 102.3 50.4 ± 69.4 1.212 0.309

BMI 24.4 ± 3.9 22.6 ± 3.8 23.8 ± 4.1 24.2 ± 3.4 0.564 0.640

Values are mean (SD) or number (n) and percentage (%). Chi-square test was used for categorical variables and
ANOVA was used for continuous variables. BMI: Body Mass Index.

3.4. The Extent of BD/PD Comorbidity

The co-morbidity of mood disorders, substantially BD-II, and PD was seen in 46.6% (55/118) of
FM patients (Figure 1a). When patients with minor bipolar disorder (MinBD) and subthreshold panic
were included, the rate of co-morbidity raised to 68.6% (81/118) (Figure 1b).

1 
 

 
Figure 1. (a) Prevalence of threshold comBD/PD; (b) Prevalence of threshold + subthreshold comBD/PD.

3.5. The Temporal Sequencing of Threshold BD, PD and FM

In 43 patients out of 55 (78.2%) comBD/PD preceded or developed concurrently with FM.
The temporal sequencing of threshold BD and PD is shown in Figure 2.
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Figure 2. The temporal sequencing of threshold BD, PD, and FM.

3.6. Comparison of Clinical Characteristics between the Threshold comBD/PD and no-comBD/PD

Table 4 shows a comparison of the demographic and clinical characteristics between the two
groups. There were no statistically significant differences between the two groups in terms of age,
sex, education level, civil status, duration, age at onset and time to diagnosis of FM, severity of FM
symptoms and functional impairment.

Table 4. Comparison between FM patients with and without comorbid threshold BD/PD.

COMORBID BD/PD NoCOMORBID BD/PD t or χ2 p-Value

Number of patients n (%) 55 (46.6%) 63 (53.4%)

Sex n (%)
Male

Female

5 (9.1)
50 (90.9)

6 (9.5)
57 (90.5) 0.007 1.00

Age (years) 47.4 ± 11.9 44.2 ± 12.1 1.42 0.156

Education (years) 11.7 ± 3.1 11.5 ± 3.7 0.257 0.798

Marital status n (%)
Single

Married
Divorced/widowed

9 (16.4)
37 (67.2)
9 (16.4)

15 (23.9)
36 (57.1)
12(19)

1.406 0.495

Occupation n (%)
Manager

White-collar
Blue-collar

Unemployed

8 (14.5)
17 (31)

24 (43.5)
6 (11)

11(17.5)
18 (28.6)
28 (44.4)
6 (9.5)

0.269 0.966

Age at Onset of FM (years) 36.7 ± 12.4 33.1 ± 13.7 1.440 0.153

Duration of FM (months) 124.9 ± 101.3 133 ± 125.4 −0.377 0.707

Time to FM diagnosis (months) 100.82 ± 93.5 87.98 ± 110.1 0.643 0.522

BMI 24.2 ± 3.6 24 ± 4 0.231 0.818

VAS pain 8.1 ± 0.9 8.2 ± 1.3 −0.210 0.834

FIQ 78 ± 10.3 76 ± 12.7 0.849 0.398

FAS 7.6 ± 1.2 7.6 ± 1.05 −0.272 0.786

HAQ 1.1 ± 0.4 1.02 ± 0.4 0.165 0.311

Values are mean (SD) or number (n) and percentage (%). Chi-square test was used for categorical variables
and t-test was used for continuous variables. BMI: Body Mass Index; VAS pain: Visual Analog Scale for
Pain (included in FIQ); FIQ: Fibromyalgia Impact Questionnaire; FAS Fibromyalgia Assessment Scale; HAQ:
Health Assessment Questionnaire.

The comparison of the threshold and subthreshold comBD/PD and no-comBD/PD yielded similar
results (Supplementary Table S1).
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4. Discussion

The study showed that in patients with FM there is a considerable rate (46.6%) of co-morbid
BD and PD, which reaches the percentage of 68.6% when subthreshold presentations were included.
This rate of co-morbid threshold BD and PD more than double that found in the general population
by the Epidemiological Catchment Area study, which reported a lifetime prevalence for PD in BD of
20.8%, in turn, more than twice the rate of 10% observed in patients with MDD [20]. The US National
Comorbidity Survey Replication [43], a nationally representative survey, distinguished individuals
with a lifetime history of PAs without PD or agoraphobia (AG) (PA only), PAs with AG but not PD;
(PA–AG), PD without AG (PD only), and PD with AG (PD–AG). These four diagnostic subgroups have
comorbid BD I and II disorders in 7.1%, 15.5%, 14.4%, and 33% of cases, respectively, figures that are
lower than those found in our study. A meta-analysis of 46 articles concluded that a pooled lifetime
prevalence of PD is detectable in 16.8% of BD patients under treatment at psychiatric services [19].

Our finding indicated a relationship between a distinct subgroup of BD with comorbid PD and
FM and are in agreement with a vast literature showing an association among higher rates of BD-II
and PD and migraine, a recurrent headache disorder frequently observed in patients with FM [44],
suggesting an association of comBD/PD and pain-related illnesses.

In a speculative vein, we hypothesize that the same genetic component underlying the co-occurrence
of bipolar II disorders and PD could be a predisposing factor to the development of FM. This hypothesis
is supported by the finding that comBD/PD appeared to precede or develop concurrently with FM in
nearly 80% of our sample, and therefore it cannot be interpreted as reactive to the presence of symptoms
and functional limitations produced by FM.

A complex interplay of biological and environmental factors could contribute to the co-occurrence
of BD and PD in patients with FM. In particular, an imbalance in monoamine neurotransmission,
mainly serotonin and norepinephrine, has been considered a pivotal mechanism in the pathophysiology
of BP, PD [45,46], and FM [47,48]. Substance P (SP), a neuropeptide co-localized with monoamines
which has long been known to be involved in regulating pain, has been recently found implicated
in the modulation of stress, depression, and PD [49,50]. Finally, a number of studies suggested that
inflammation, mainly due to an imbalance of pro- and anti-inflammatory cytokines, may be involved
in the pathophysiology of BD [51], PD [52], and FM [53]. Environmental risk factors, such as early
childhood adversity, were reported by patients with BD [54,55] PD [56], and FM [57] at rates higher
than in general population.

As stated above, when subthreshold presentations of BD and PD have been considered, about 70%
of FM patients in our sample presented this double comorbidity. A growing body of evidence highlights
both the epidemiologic and clinical relevance of the milder form of BD and PD. The application of the
subthreshold bipolarity diagnostic criteria in a growing number of population surveys has shown that
as many as 11.2% of adults presented bipolar spectrum disorders [58]. In addition to the epidemiological
consistency of subthreshold BD, it is well known that this population is prone to experiencing severe role
impairment and negative outcomes (including co-morbidity with Ads, high risks of physical illnesses,
and suicidal attempts), which are virtually equivalent to those occurring in BD-I and BD-II [59,60].
In FM patients, a growing body of studies has pointed out the centrality of subthreshold mood
features, in particular those related to hypomanic symptoms [5,8,61] as well as behavioral phenotypes
characterized by overactivity [62] and intense creative energy [63]. In agreement with these studies,
in our sample high levels of hypomanic symptoms, energy and activity, as detected with HCL-32
checklist scores, were present across the threshold and subthreshold diagnostic categories of mood
disorders and even in subjects without clinically identifiable mood disorders.

A population-based study showed that subthreshold panic is even more common (2.7%) than PD
(1.7%), especially in women, and is associated with a high risk of developing psychiatric disorders
functional impairment and work-related disability [64]. In the context of co-occurring psychiatric
disorders, subthreshold PD has been associated with increased symptom severity, higher rates of
comorbidity and suicidality, and poorer treatment response [32].
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In our sample, FM patients with and without comBD/PD did not differ in demographic
characteristics, as well as in clinical and severity parameters of FM. The present study did not
evaluate the effects of depression and anxiety on single key symptoms of FM. In our population,
all the patients recruited reported the presence of pain, fatigue, unrefreshing sleep, and cognitive
impairment (rated as complaints of memory loss or impaired concentration but not with an objective
neuropsychological test battery). For this reason, we rated the impact of FM symptoms with composite
indices which quantify the various dimensions of the disease (FIQ, FAS, and HAQ,).

Overall, the effect of depression and anxiety on key FM symptoms is not fully elucidated.
Several studies, but not all [2] demonstrated an association between high levels of depression and
anxiety [65–68], as well as of current and past depressive and anxiety disorders [69] with more physical
symptoms and poorer functioning in patients with FM. Among these studies, two [67,68] did not
find a significant interaction effect between anxiety and depression on pain severity (i.e., anxiety and
depression did not amplify the effect of the other).

Along with these results, we have to consider several cluster analysis investigations, [70–72] which
sought to identify subsets of patients with fibromyalgia with similar symptom profiles, that identified
clusters of patients with moderate FM symptoms and functional disabilities, as rated with FIQ, in the
presence of high anxiety and depressive symptoms rates.

The results of cluster analysis studies and the evidence of the lack of an interaction effect of
depression and anxiety on FM symptoms are consistent with our finding of similar clinical and
functional impairment in patients with a different burden of depressive and anxiety symptoms
and disorders.

It is possible to hypothesize that in FM patients the presence of comBD/PD does not relate to
clinical or severity features (except the FM comorbidity) but could be a core characteristic of a part
of FM patients attending to a tertiary care center. Some neuroimaging and physiological findings
supported the view that mood/panic comorbidity may not be just a more severe version of the “pure”
disorders, but it may reflect a complex interplay, with reciprocal influences, between mood and
panic, resulting in a characteristic phenomenological and pathophysiological profile. In particular,
depression/panic comorbidity displayed peculiar cerebral activation [73] and connectivity [74] patterns
as well as different behavioral hypersensitivity to hypercapnia [75] in comparison with the single
depressive and panic disorders.

Our finding is meaningful not only for the possible etiological perspective but also for its clinical
implications. A large body of investigations has highlighted an elevated suicide risk in subjects with
both threshold and subthreshold comBD/PD [76]. As several studies [77,78] supported the notion that
individuals with FM have a significant risk of suicide, about 10 times that of the general population in
females, [79] it can be assumed that a substantial part of this risk could be related to the presence of
co-morbid threshold and subthreshold BD and PD. If this hypothesis is confirmed by further studies,
early and targeted treatment of the psychiatric co-morbidity may have a preventive action against
suicidal behavior in FM patients.

Finally, our results raise questions about the proper pharmacological management of comorbid
BD/PD in patients with FM. While in general antidepressants are the treatment of choice for PD and
are widely used in FM for the control of pain, this might not be the case in patients with BD (at least
not in monotherapy) because of the risk of medication-induced mood switch [80]. Unfortunately,
no pharmacological randomized, controlled trials have been conducted in comorbid BD and PD
disorders, even in patients without additional pathological conditions. However, despite the lack
of evidence, there is a consensus that the primary aim of treatment is mood stabilization, and only
following this prescription, treatment with other specific medications might be considered.

Our results should be considered in the context of several limitations. First, the study used a
cross-sectional design, which precludes finding causal associations among the disorders. Therefore,
longitudinal designs should be employed before causal inferences can be made. However, some inference
regarding the directional and developmental pathways that connect the disorders can be made on the
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basis of temporal relationship evaluation showing that the vast majority (78%) of comBD/PD precede or
develop concurrently with FM.

Second, the study did not include a control group, which avoids the comparison of the study
group with a normal population and/or BD patients without FM. Third, the retrospective method of
collecting data could impact the recall of symptoms that occurred many years ago. Fourth, given the
relatively small sample size, it will be important to investigate this research question with larger
samples. Finally, our sample is from a tertiary care clinic and the results may not be generalizable to all
populations of FM individuals.

Supplementary Materials: The following are available online at http://www.mdpi.com/2077-0383/9/11/3619/s1,
Table S1. Comparison between FM patients with and without comorbid threshold and subthreshold BD/PD
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