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ABSTRACT

both pain and depression.

Chronic pain and depression have a reciprocal relationship where each one increases the risk for and impacts the
experience of the other. Because these conditions co-occur at a high rate, with depression often going unrecognized,
more focus on diagnosing and treating the entire constellation of symptoms that pain and depression patients
experience is warranted. The shared neural mechanisms of chronic pain and depression offer opportunities for
treatment, though evidence suggests that the most effective and long-lasting treatments will combine pharmacological
interventions and psychotherapy. There will likely not be a one-sizefits-all treatment approach for comorbid pain and

depression patients, but clinicians should base their recommendations on clinical evaluations of patients that assess
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INTRODUCTION

Depression and chronic pain are two of the world’s leading
causes of disability [1-3]. According to the World Health
Organization (WHO), more than 264 million people suffer from
depression [3]. While rates of chronic pain vary across the globe,
2019 data from the U.S. Centers for Disease Control and
Prevention (CDC) show that more than 1 in 5 people in the
U.S. suffer from the condition [4]. Other countries display even
higher chronic pain rates [5].

Depression and chronic pain tend to be viewed as separate
treated accordingly. Critically, though,
accumulating evidence suggests that depression and chronic pain

conditions and
not only co-occur at high rates, but that depression increases
pain severity and that chronic pain leads to depression. Further,
it is becoming clear that each disorder can exacerbate the other.

Data reveal that more than 85% of those with chronic pain also
experience severe depression and that depression is often pain-
induced [6-10]. In addition, chronic pain and depression appear
to mutually promote the progression of each of the disorders
[11]. The clinical management of depression and chronic pain
should thus be adjusted in light of this evidence of the high

levels of co-occurrence of these conditions and the risks that
these conditions pose for the development or exacerbation of
Critically, both  pharmacotherapy
psychotherapy should be appropriately deployed to address
chronic pain and depression.

one another. and

THERE IS A VICIOUS CYCLE WHERE
PAIN BEGETS DEPRESSION AND VICE
VERSA

We have evolved to perceive pain for good reason; pain serves to
protect us from dangerous, potentially life-threatening situations.
For instance, acute pain activates spinal reflexes that help us to
physically withdraw from potentially damaging stimuli and
retreat from danger [12]. An analogous argument could be posed
for the function of emotional pain. Feelings of sadness or
frustration may teach us to avoid unhealthy circumstances and
learn how to solve problems.

Despite its potential utility, pain that continues beyond what is
biologically useful causes unnecessary suffering. Acute pain that
is experienced at a heightened level and chronic pain, which
serves little practical purpose, are maladaptive and should be
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prevented or treated. Importantly, this unnecessary pain carries
not only a physical burden but a psychological one as well.

As recognized by the International Association for the Study of
Pain, pain is not only unpleasant from a sensory perspective but
also from an emotional one [13]. Pain is thus to some degree a
subjective experience that does not depend entirely on the
nature or degree of the relevant stimuli. It is therefore perhaps
not surprising that people’s subjective experience with chronic
pain is different if they suffer from clinical depression [14].

Those with depression are more likely to perceive pain as more
severe than those without depression [15]. Even when there is
no physiological justification for different pain levels, people
with depression are more likely to report higher levels of pain
than those without depression [16]. The neural mechanisms that
prime people to perceive emotional pain more severely may also
prime people to perceive physical pain more severely.

What is particularly troubling is that not only does depression
increase sensitivity to both psychological and physical pain, but
chronic pain can also lead to depression in cases where
depression did not precede the pain [17,18].This reciprocal
relationship between chronic pain and depression has led to
significant research into the neural mechanisms linking the
disorders.

Depression and chronic pain share overlapping
brain mechanisms

Given the limited space and computational capacity of the
brain, it is reasonable that the processing of different types of
pain-e.g. physical and psychologicalmay employ redundant
physiological mechanisms. Chronic pain or pain that lasts for
more than 3 months persistently or intermittently and
depression appear to be associated with common neurological
changes that may help to explain why these conditions are often

observed together [18,19].

Hypothalamic-Pituitary Adrenal (HPA) dysfunction induced by
chronic stress, for instance, could help to explain the link
between chronic pain and depression [12]. Common sites of
action for chronic pain and depression include the relevant
areas such as brainstem nuclei, the limbic system, and the
SOMAatosensory cortices.

In addition to changes in functional anatomy, chronic pain and
depression share some signaling changes within the brain as
well. For example, Brain-Derived Neurotrophic Factor (BDNF)
is implicated in both chronic pain and depression. It contributes
to the experience of pain by, for instance, regulating pain
hypersensitivity  [20,21].  Compared to people without
depression, people with depression have lower BDNF blood
concentration and lower levels of BDNF expression in areas of
the brain associated with depression, including the prefrontal
cortex and hippocampus [22-24].

Certain neurotransmitters appear to play a role in both chronic
pain and depression as well. Examples are monoamine
serotonin, dopamine, and
norepinephrine [18,25]. Midbrain dopamine activity may be
particularly relevant in chronic pain and depression, as it

neurotransmitters such  as
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contributes significantly to forebrain functions that are
important in both depression and pain perception [18]. Another
neurotransmitter,  glutamate, is a main  excitatory
neurotransmitter of the nervous system that, along with its
receptors, N-Methyl-D-Aspartic acid (NMDA) receptor and o-
Amino-3-Hydroxy-5-Methyl-4-isoxazolepropionic Acid (AMPA),
have been shown to be involved in both depression and chronic

pain [26-28].

Dysfunctional ~ inflammatory = processes and  specific
inflammatory signals in the brain may also contribute to both
chronic pain and depression [29]. Specifically, these signals can
lead to depression by altering neuroendocrine function and
neurotransmitter metabolism [30]. Consistent with this role of
inflammation in depression, studies have shown 45% of
patients who receive systemic treatments of INF-a for conditions
like hepatitis C or malignant melanoma are diagnosed with
major depressive disorder [31-33]. Pains that result from inflamm-

ation are more strongly linked to depression than other forms of

pain [18].

PAIN PATIENTS SHOULD BE ASSESSED
FOR DEPRESSION, AND DEPRESSED
PATIENTS SHOULD BE ASSESSED FOR
PAIN

Data from a World Health Organization study have shown that
nearly 70% of patients across 14 countries have reported
somatic symptoms as the only reason for their visit, despite
displaying depression [34]. There is thus concern about
depression going undiagnosed in patients with comorbid pain
and depression [35]. Troublingly, patients with chronic pain
have increased levels of suicidal thoughts compared to those
who do not have chronic pain, and if these thoughts and other
signs of depression are not captured clinically, treatment
strategies may be suboptimal [35,36]. The specific types of pain
symptoms that are commonly associated with depression include
joint pain, back pain, headache, limb pain, and gastrointestinal
pain [35]. Generally the more severe the physical pain, the more
severe the depression [35]. Clinicians should therefore take into
account the severity of both physical and psychological pain
when providing treatment recommendations [37].

Similarly, it is becoming increasingly recognized that physical
symptoms have perhaps been unjustifiably ignored in depression
assessments and potentially interpreted as signs of somatic
illness rather than related to the depression [35]. Pain relief is
often not included in treatment goals for the same reason.
However, even when acute emotional symptoms of depression
have abated, persistent physical symptoms may increase the
likelihood of depression relapse. Indeed, depression patients
who have residual symptoms that persist following treatment are
3 times more likely to relapse than those without residual
symptoms [38]. Experts have thus argued that therapy should be
continued until patients are asymptomatic or lacking signs of
both physical and emotional distress [35].
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SUCCESSFUL TREATMENT OF
CHRONIC PAIN AND DEPRESSION
LIKELY INCLUDES A COMBINATION
OF PHARMACOTHERAPY AND
PSYCHOTHERAPY

Meta-analysis results on the effects of antidepressants on pain
have shown that these drugs are more than 74% effective than
placebo in providing pain relief in people who suffer from
chronic pain [39]. These data point to the potential for
antidepressants to influence overlapping mechanisms of chronic
pain and depression and effectively address symptoms of each
condition. One potential neurological mechanism by which
pain and depression co-occur is an imbalance in serotonin and
norepinephrine. In cases where this imbalance contributes to
the two disorders, antidepressants that inhibit the reuptake of
these neurotransmitters-such as venlafaxine and duloxetine-may
be more likely than other types of antidepressants to alleviate

pain [35,40].

Research into serotonin-selective drugs has shown rather than
targeting 5-HT1A receptors, activating 5-HT heteroreceptors
appears more effective for simultaneously treating chronic pain
and depression [41]. Tricyclic antidepressants, however, appear
to provide more effective pain relief than is provided by
drugs, suggesting that perhaps these
antidepressants achieve benefits for depression and pain
independently [42].

serotonin-selective

In addition to pharmacotherapy, psychotherapy is often
recommended for patients with depression and patients with
chronic pain [43,44]. While much of the relevant literature
focuses on the efficacy of psychotherapy on either chronic pain
or depression alone, there are also data that support the value of
psychotherapy in patients with comorbid chronic pain and

depression [45,46).

The best type of psychotherapy for chronic pain may differ based
on the nature of the pain or the psychology of the patient, but
these therapies can complement other therapies to address
chronic pain and depression [43]. There is a growing body of
evidence, for instance, that Cognitive Behavioral Therapy (CBT)
can help to alleviate both chronic pain and depression [47-49].
As with other forms of psychotherapy, cognitive behavioral
strategies also show promise for treating patients experiencing
chronic pain and depression simultaneously [46].

DISCUSSION

Comorbid chronic pain and depression is likely an
underappreciated contributor to longterm disability and
suffering. Though antidepressants represent a gold standard for
depression therapy, treating chronic pain is arguably more
difficult because of the interdisciplinary requirements and
therapeutic include
pharmacotherapy, psychotherapy, and even neurosurgery [12].

spectrum  of options which may
Recognizing the potential role of depression in chronic pain
offers an opportunity to more comprehensively address chronic

pain through strategies that treat depression.
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Specifically, to effectively reduce disability associated with
chronic pain, one must address depression with the necessary
tools, including pharmacological intervention, as well as
psychiatric and psychological intervention [50-52]. In the case of
chronic pain, nonpharmacological therapies are invaluable
[53,54]. Though they can serve as standalone therapies, these
therapies are often used to complement pharmacological
interventions for chronic pain, and the treatment plan for each
patient should be customized based on the patient’s specific
pain and psychological condition.

CONCLUSION

In cases where depression is readily diagnosed, persistent
chronic pain enhances the risk for remission. It is therefore
critical that providers caring for those with depression assess not
only emotional well-being but also physical comfort and the
presence of pain. Even in cases where antidepressants are highly
effective, pairing the therapy with strategies to overcome pain
may provide a more complete and longterm solution for the
patient.

Given that different providers may care for patients with
depression and patients with chronic pain, there is a significant
need for collaborative efforts that enable healthcare providers to
recognize the presence and appreciate the implications of a
comorbid condition in these patients. With a growing
understanding of the co-occurrence of chronic pain and
depression and the risks associated with leaving one of these
conditions unaddressed from a therapeutic standpoint, we will
be better equipped to improve quality of life and reduce the
burden of disease for patients with chronic pain and depression.
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