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summary
The high prevalence of emotional disorders (anxiety, chronic stress, mood depression) in patients with pain 
during rheumatologic diseases (particularly fibromyalgia) is closely related to the common pathogenic mecha-
nisms concerning emotions and pain. Therefore a prompt identification of any psychic component of pain, 
also by means of specific tools, is a must, because it can require an adjustment of the therapeutic approach by 
combining both an analgesic treatment and antidepressants and/or psychotherapeutic strategies.
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n	 INTRODUCTION

The prevalence of anxiety and depres-
sive symptoms in rheumatologic dis-

eases is well known and accounts for 93% 
and 94% of patients affected by lupus ery-
thematous and rheumatoid arthritis respec-
tively. Patients report symptoms of cogni-
tive impairment in 66% of cases, fatigue 
in 40% and sleep disorders in 72% (1-3). 
In our pool of patients with fibromyalgia 
(FM), mood depression is present in 60% 
of them, anxiety in 52% and chronic stress 
in 72% (4). 
The pathogenesis of mood, anxiety, sleep 
disorders and pain in rheumatic diseases, 
according to the bio-psycho-social model, 
is multifactorial and shows several overlap-
ping factors, such as genetic factors, chang-
es in the central nervous system (CNS) and 
autonomic nervous system, inflammatory 
alterations and environmental factors (5). 
Pain in itself is correlated with anxiety, 
mood depression and chronic stress (5). 
There is a significant interaction between 
the neurobiological factors underlying 
emotional components, rheumatologic 
diseases and their relationship. A genetic 
vulnerability can modulate the response to 
stress and somatic injuries, acting at a cel-

lular/subcellular level (for example modi-
fying intracellular signaling, gene tran-
scription, neurotrophic response) that, in 
turn, influences the networks (causing for 
example the shift from a functional dys-
regulation of neural circuits to structural 
changes) (6). 
These alterations can lead to modifications 
of endocrine, autonomic, immune systems 
that induce both neuropsychiatric and so-
matic systemic symptoms. In this paper we 
will discuss the relationships among chron-
ic stress, mood and pain, their clinical rel-
evance and the need for a correct manage-
ment of such aspects, in order to improve 
the quality of life of patients and the course 
of their disease.

n	 DISTRESS, MOOD AND PAIN

In our experience, 72% of outpatients with 
FM show signs of distress (4). This is the 
result of the screening that we carry out 
with a fast and easy tool called distress ther-
mometer (DT). The DT is a visual analog 
instrument that asks the respondent to rate 
his/her level of distress in the past week, on 
a scale from 0 (no distress) to 10 (extreme 
distress). The tool is complemented with a 
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problem list (PL) of 34 problems, grouped 
into 5 categories (practical problems, fami-
ly problems, emotional problems, spiritual/
religious concerns, and physical problems) 
that are rated in a yes/no format. 
The validity of the DT has been confirmed 
in many countries, even in the oncologic 
populations, and recently also in Italy. 
Grassi et al. (7) have assessed the validity 
and acceptance of the DT by 1108 patients 
[329 men (30%) and 779 (70%) women; 
mean age, 53.4+9.3 years] in a nationwide 
validation study, carried out in 38 Italian 
cancer centers, which are representative of 
the different regions of the country. 
In this study a cut-off score of 4 has demon-
strated that 47% of patients can be affected 
by distress, with a tendency to overesti-
mate caseness as measured by the hospital 
anxiety and depression scale (HADS) and 
brief symptom inventory (BSI-18) (33% 
and 38% respectively), whereas a more 
conservative cut-off score of 5 indicated a 
significant distress in 33% of patients with 
cancer. 
The single item DT compares favorably 
with longer measures that are used to 
screen for distress and, when the DT is 
combined with the PL, it makes it easier 
to identify cancer-related problems. In a 
fluorodeoxyglucose-positron emission 
tomography study of the relationship be-
tween DT and brain metabolism in cancer 
patients, we have recently confirm that the 
DT correlates with brain areas that are typi-
cally involved in the stress response. In fact 
hypothalamic metabolism was found to be 
the best predictor of distressed patients ac-
cording to DT scores (8). 
In conclusion, a brief screening tool like 
the DT is a simple and effective screening 
instrument for detecting distress in Italian 
patients. Interestingly a genetic component, 
such as the presence of the short allele for 
the serotonin transporter (5HTTPR), can 
significantly contribute to poor resilience 
to stress (9). 
Therefore this tool can help identify a sub-
group of patients that can be at a higher risk 
of developing a pathological distress in the 
course of the disease. One of the major 
biological components in the connection 

between stress, mood and pain is the hy-
peractivity of the hypothalamus-pituitary-
adrenal (HPA) axis, with ensuing hyper-
cortisolism, glucocorticoid resistance, 
sympathetic over-activity and increased 
release of pro-inflammatory cytokines [e.g. 
tumor necrosis factor (TNF)-a, interleukin 
(IL)-1, IL-6] (10, 11). 
The hormonal response of the HPA axis 
starts with an increase of the cortisol re-
leasing hormone (CRH) that activates a 
chain of other hormones, such as adreno-
corticotropic hormone and cortisol. CRH 
in itself is able to induce bio-behavioral 
typical stress responses, such as an in-
crease in heart rate and respiration rate, an 
increase in blood pressure and blood sugar 
level, and a decrease in sexual activity and 
food intake. Moreover CRH causes a sym-
pathetic activation and a parasympathetic 
inhibition. 
All these responses are related to the release 
of CRH1, or to the inhibition of CHR2, 
which are linked to the pro- and antinocep-
tive activity in the amygdala neurons (12). 
The increase of stress-related pro-inflam-
matory cytokines is associated with several 
clinical symptoms, such as pain, fatigue, 
cognitive impairment, mood depression, 
and anxiety (13). For these reasons, distress 
has to be considered as the sixth vital sign 
and must be monitored in order to identify 
and treat stressed patients (14). 
The concept of neuroinflammation, which 
is associated with the CNS response to pro-
longed stress, is also supported by microg-
lial activation that induces a glutamatergic 
increase, due to a reduced glutamatergic 
reuptake and an increased glutamatergic 
release from astrocytes, which in turn fa-
vor neuronal stress-induced excitotoxicity 
(15).

n	 MOOD DEPRESSION  
 AND PAIN

Depressive disorders are common and fre-
quently associated with chronic pain in 
sort of vicious circle. The depressive mood 
reduces the pain threshold and increases 
pain perception both emotionally and cog-
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nitively, while chronic pain first induces 
strained relationships, reduces perceived 
self-efficacy, increases disability, causes 
first demoralization, then true depression 
(5, 16). 
It is important to consider that at times in a 
depressed patient a cluster of unexplained 
physical symptoms may reflect symptoms 
of mood depression. In a national sample 
of Italian psychiatric outpatients a large 
number of unexplained somatic symptoms 
were associated with more severe depres-
sion and higher rates of misdiagnosis and 
inappropriate treatments. 
In particular 41.3% of depressed patients 
had 1-5 unexplained symptoms and 42.7% 
had more than 5. Fatigue was the most 
commonly observed unexplained somatic 
symptom, being present in 53% of patients 
(17). 
Hence, in this perspective, many symptoms 
(for example pain, fatigue, cognitive im-
pairment) have to be seen from two patho-
genic points of view. On one hand these 
symptoms are related to the somatic dis-
ease itself (for example fibromyalgia), and, 
on the other, they have a component which 
originates directly from mood depression. 
Consequently the therapeutic approach 
must face both pathogeneses: for example 
treating pain, when necessary, with both 
analgesic and psychopharmacologic/psy-
chological strategies. 
As to distress, also in diagnosing depres-
sion several fast and easy tools can be used 
in a first step screening. To this aim our 
group recently has validated the HADS, a 
self-reported simple screening scale, which 
requires a few minutes for compilation and 
scoring as against the Montgomery-Asberg 
depression rating scale, which is a wide-
spread and more complex instrument based 
on a semi-structured clinician-rated scale, 
that requires about 15 minutes for admin-
istration and scoring by a trained clinician, 
depending on the severity of the symptoms 
and the difficulty of the interview (18). 
The HADS is a 14-item (rated 0-3) self-re-
port scale with two seven-item depression 
and anxiety subscales. The total HADS de-
pression score ranges from 0 (absence of 
depression) to 21 (severe depression). For 

the purpose of screening, if a patient scores 
a cut-off ≥8, he/she will attend a subsequent 
semi-structured clinical interview in order 
to confirm and improve the diagnosis. 
Importantly the HADS depression subscale 
does not contain items related to the so-
matic components of mood depression, but 
only to the hedonic and volitional aspects 
of mood so as to avoid the bias caused by 
misunderstanding somatic components 
with emotional ones. 
The frequent association between pain 
and depressed mood can be explained by a 
common biological background, which is, 
at the same time, involved in the modula-
tion of both painful and emotional experi-
ence (16). In this context, several pathways 
are connected, such as those of neurotrans-
mitters, hormones and cytokines. 
A decrease in serotonin (5HT) and norepi-
nephrine (NE), particularly in the limbic 
areas, is related to the monoaminergic hy-
pothesis of depressive disorders. Further-
more a similar reduction occurs simultane-
ously in areas of the descendent inhibitory 
system, such as the periacqueductal grise-
um. As a result, the neurotransmitter defi-
cit causes simultaneously both a bad mood 
and an increase in pain (5). 
Also an alteration of the immune system, 
such as an increase of pro-inflammatory 
cytokines, can be related directly and in-
directly to both depressive disorders and 
pain. The participation of cytokines in 
neurogenic inflammation and sickness be-
havior is largely documented: for example 
cytokines seem to play an important role 
in sensitizing deep tissue nociceptors of 
chronic widespread pain patients, and the 
combination of peripheral impulse input 
and increased central pain sensitivity may 
be responsible for widespread chronic pain 
disorders (19). 
On the other hand, also neuroimaging stud-
ies emphasize the relationship between 
inflammatory states and depressive disor-
ders. Using functional magnetic resonance 
imaging in rheumatoid arthritis (RA) pa-
tients, Schweinhardt et al. (20) have sug-
gested that the medial prefrontal cortex 
plays an important role in mediating the 
relationship between depressive symptoms 
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and clinical pain severity in RA, possibly 
by engaging brain areas that are important 
for the processing of affective components. 
Furthermore, there is prospective longitu-
dinal evidence concerning the emergence 
of mood symptoms in response to chronic 
immune inflammatory activation (21). El-
evated immune-inflammatory signaling 
is therefore a relevant mechanism in the 
pathogenesis of mood disorders (15), as 
also confirmed by the fact that an addition-
al treatment with anti-inflammatory agents 
can sometimes increase the therapeutic 
efficacy of antidepressants (22). The pro-
inflammatory cytokines (mainly IL2, IL6, 
TNFa) can interfere with mood in several 
ways: through the increase of CRH and the 
global activation of the HPA axis; by glu-
cocorticoid resistance due to a decrease of 
GR expression; by a reduction of T3; by the 
excitoxicity due to the glutamate increase 
at microglial and astroglial level (15). 
A very intriguing mechanism is the activ-
ity of the metabolic enzymeindoleamine 
2,3-dioxygenase (IDO), which breaks 
down tryptophan into kynurenine. An 
increase in pro-inflammatory cytokines 
up-regulates IDO, thus moving the tryp-
tophan from the serotonin pathway to the 
kynurenine pathway, and reducing 5HT 
production with consequent depressive 
disorders (23). On the other hand, cyto-
kines, such as TNFa and IL1, play also an 
important role in sleep regulation. In nor-
mal humans and in multiple disease states, 
plasma levels of TNFa co-vary with the 
electroencephalogram slow wave activity 
and sleep propensity. 
Many of the symptoms induced by sleep 
loss, such as sleepiness, fatigue, poor cog-
nition, and enhanced sensitivity to pain are 
present in patients with FM, and can be 
elicited by injecting exogenous TNFa or 
IL (24). 
Another important aspect is the interac-
tion between pro-inflammatory cytokines 
and the neurotrophin brain-derived neuro-
tropic factor (BDNF), in both depressive 
disorders and pain. From the clinical point 
of view, altered BDNF levels in the fibro-
myalgic syndrome suggest that BDNF is 
involved in the sensitization process, prob-

ably through its effects on neuronal plas-
ticity (25). Nevertheless, an involvement of 
neurotropic factors in their activity on pain 
is still debated (6).
Another noteworthy aspect concerning the 
relationship between mood and pain is the 
clinical observation that pain could be a 
symptom of depression (5). 
Depressive disorders are actually related to 
a spectrum of symptoms, including affec-
tion (dysphoric mood, irritability, loss of 
interest and pleasure), cognition (impaired 
memory, concentration and decision-mak-
ing, cognitive distortion), behavior (cop-
ing styles and psychomotor changes), but 
also somatic symptoms, such as alterations 
in appetite, weight, sleep patterns, sexual 
desire, increased fatigue, and chronic pain 
(headaches, back pain, visceral pain, etc.). 
In several patients an increasing number of 
unexplained physical symptoms are direct-
ly related to the depression severity (17). 

n	 PAIN AND MOOD TREATMENT  
 IN RHEUMATOLOGIC  
 DISEASES

Several classes of drugs are used in pain 
treatment, according to pain severity and 
World Health Organization guidelines 
(26): non-steroidal anti-inflammatory 
drugs, weak and strong opioids. If neces-
sary, these classes can be associated with 
the so-called adjuvants, a wide class of 
pharmacological compounds, mainly anti-
depressants, anticonvulsants, and steroids. 
Moreover, the class of choice in anxiety, 
mood and chronic stress disorders is un-
doubtedly represented by antidepressants 
(ADs), which are drugs with a broad spec-
trum of clinical activities (27). ADs relieve 
pain through various mechanisms, which 
also have effects on depressive disorders 
(16), namely they increase 5HT and NE, 
neutralize the CRH activation and conse-
quently reduce cytokine hyper-production, 
and increase neurotropic factors (27, 28).
On the other hand, cognitive and emo-
tional components of pain widely justify 
the psychotherapeutic approach to pain 
perception.
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In this respect, several psychotherapeutic 
and support techniques, such as cognitive 
behavioral therapy, dynamically-oriented 
therapy, hypnosis, relaxation training, sup-
portive psychotherapy and behavioral ther-
apy, can be employed to address the psy-
chological and social features associated 
with and contributing to pain. It is very im-
portant is to consider that these treatments 
do not exclude each other, but they can 
used in combination to effectively address 
different patients’ needs and offer benefits 
in terms of both mood improvement and 
pain management (29).
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