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Introduction

Anxiety and depression are common in patients with chronic
obstructive pulmonary disease (COPD), occurring more
frequently than in the general population'* or patients with
other chronic diseases such as hypertension, diabetes, can-
cer, or musculoskeletal disorders.>® Their presence is associ-
ated with worse outcomes of COPD, and increased morbid-
ity, mortality, disability, and health care expenditure.®® In

Abebaw Mengistu Yohannes, PhD, Azusa Pacific University,
Department of Physical Therapy, Azusa, California

Alan Kaplan, MD, Family Physician Airways Group of Canada,
University of Toronto, Toronto, Ontario, Canada

Nicola A. Hanania, MD, MS, Pulmonary and Critical Care
Medicine, Baylor College of Medicine, Houston, Texas

DISCLOSURES
Dr. Yohannes has no conflicts to disclose.

Dr. Kaplan has served as a consultant or speaker for AstraZeneca;
Boehringer Ingelheim, GmbH; GlaxoSmithKline; Grifols; Johnson
& Johnson; Novartis Pharmaceuticals Corporation; Novo Nordisk
Inc.; Paladin Labs Inc.; Pfizer Inc.; Purdue Pharma L.P.; and Trudell
Medical International.

Dr. Hanania received honoraria for serving as a consultant or
advisory board member for AstraZeneca; Boehringer Ingelheim,
GmbH; F. Hoffmann-La Roche Ltd; GlaxoSmithKline; Mylan
Laboratories Inc.; Novartis Pharmaceuticals Corporation; Teva
Pharmaceutical Industries Ltd.; and Sanofi-Regeneron. His
institution has received research grant support from AstraZeneca;
Boehringer Ingelheim, GmbH; Cheisi USA, Inc.; F. Hoffmann-La
Roche Ltd; and GlaxoSmithKline.

Funding for this article was provided by AstraZeneca LP
(Wilmington, DE, USA). Medical writing support was provided by
Hannah Burke, BSc, of Core (London, UK) and editorial support
was provided by Maryam Vahdat, PGDip, of Core (London, UK),
which were funded by AstraZeneca LP (Wilmington, DE, USA), in
accordance with Good Publication Practice guidelines (Battisti
WP et al. Ann Intern Med. 2015;163:461-464. doi: 10.7326/M15-
0288).

This article is being co-published in The Journal of Family Practice
and Cleveland Clinic Journal of Medicine.
doi: 10.3949/ccjm.85.51.03

spite of this, both anxiety and depression are frequently over-
looked and undertreated in patients with COPD,° and symp-
toms of anxiety and depression can overlap significantly, as
well as overlap with COPD symptoms.”"

Comorbid depressive disorders that may occur in
patients with COPD include major depressive disorder, dys-
thymias (chronic depressive symptoms of mild severity), and
minor depression." Depressive disorders are characterized
by feelings of sadness, emptiness, and/or irritability, along
with cognitive and somatic symptoms, which have a detri-
mental effect on the patient’s ability to function." Anxiety
disorders include generalized anxiety disorder (GAD), pho-
bias, and panic disorders.!! The main features of anxiety dis-
orders, such as excessive fear and anxiety, may be accompa-
nied by behavioral disturbances related to these symptoms,
such as panic attacks and avoidance.'"*?

The reported prevalence of depression in COPD varies
widely between studies, owing to differences in sampling
methods and degrees of illness severity used in assessment
of depression®; rates have been reported to range from 10%
to 42% in patients with stable COPD,*"* and from 10% to 86%
in patients with acute COPD exacerbation.'* Individuals with
severe COPD are twice as likely to develop depression than
patients with mild COPD.*

Prevalence rates for clinical anxiety in COPD range from
13% to 46% in outpatients and 10% to 55% among inpatients.
GAD, panic disorders, and specific phobias are reported
most frequently.” Patients with COPD are 85% more likely
to develop anxiety disorders compared with matched con-
trols without COPD,* and panic disorder is reported with a
prevalence that is up to 10-fold higher than in the general
population.®

Global prevalence rates of anxiety and depression are
1.8- and 1.4-fold higher in women than men, respectively'’;
the same gender difference is observed in patients with
COPD.f The higher prevalence rates of anxiety and depres-
sion in women are thought to be a result of sex differences
in brain structure, function, and stress responses, as well as
differences in exposure to reproductive hormones, social
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constraints, and experiences between women and men.'®
However, psychologic comorbidity is an issue for both men
and women with COPD, so it is important that clinicians are
vigilant in recognizing anxiety and depression in both sexes,
and are careful not to underestimate the burden in the male
patient population.

It is also important to note that depression and anxiety
often occur simultaneously in patients with COPD, with prev-
alence estimates of 26% to 43%.>'** COPD patients with both
depression and anxiety are at a heightened risk of suicidal
ideation, increased physical disability, and chronic depres-
sive symptoms versus those with either disorder alone.’®" It
is therefore important that comorbid anxiety and depression
is not overlooked in patients with COPD.

Ensuring that anxiety and depression are recognized
and treated effectively in patients with COPD is essential for
optimizing outcomes. Primary care practitioners are well
placed to diagnose anxiety and depression, and to ensure
these conditions are suitably managed alongside treat-
ments of COPD.

Potential mechanisms of anxiety and
depression in COPD

Growing evidence suggests that the relationship between
mood disorders—particularly depression—and COPD
is bidirectional, meaning that mood disorders adversely
impact prognosis in COPD, whereas COPD increases the
risk of developing depression.?! For example, in a study of
60 stable patients with COPD, elevated dyspnea and reduced
exercise capacity were the predominant mechanisms lead-
ing to anxiety and depression symptoms associated with the
condition.” In addition, the risk of new-onset depression was
increased in COPD patients with moderate-to-severe dys-
pnea in a 3-year follow-up study.? Conversely, depression
has been shown to be a significant risk factor for disabling
dyspnea (modified Medical Research Council score >2) in
patients with COPD.?*

COPD can lead to feelings of hopelessness, social iso-
lation, reduced physical functioning, and sedentary life-
style, all of which are associated with an increased level of
depressive symptoms.” Similarly, inadequate social sup-
port increases the risk of anxiety in patients with COPD.?
Therefore, ensuring that patients with COPD have high-
quality support is very important for reducing anxiety and
depressive symptoms.?’

The exact mechanisms for the association between
mood disorders and COPD remain unclear.”'* Research to
date indicates that the relationship between depression and
impaired pulmonary function may be partly mediated by
chronic inflammation”'?; systemic inflammation has been
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associated with other comorbidities of COPD (eg, muscle
wasting and osteoporosis),® and emerging data appear to
show that proinflammatory cytokines partly mediate the
association between depressive symptoms and pulmonary
function.” Smoking and hypoxemia may also influence the
prevalence of depression in COPD, but symptom sever-
ity and impaired quality of life remain the most important
determinants.®*

Clinical studies have demonstrated that a number of
patient-related factors, including female gender, younger
age, current smoking, greater severity of airflow limitation,
and lower socioeconomic status, are associated with a higher
prevalence and/or increased risk of depression and/or anxi-
ety in COPD.**33! Frequent episodes of rehospitalization,
and comorbidities such as hypertension, arthritis, cancer, and
heart disease, have been found to increase the risk of anxiety
and depression in patients with COPD.** Risk of anxiety has
been shown to increase with greater dyspnea severity.* Pain, a
frequently overlooked symptom in COPD, has been shown to
be associated with symptoms of both anxiety and depression
in patients with COPD.* This is driven by worsened quality
of life and sleep quality, decreased physical activity, and an
increased fear of movement that occur as a result of pain.*

The impact of anxiety and depression in COPD
Comorbid anxiety and depression have a significant det-
rimental impact on morbidity and mortality in patients
with COPD. Both disorders have been associated with an
increased risk of death in COPD.!*%-%7 Indeed, of 12 comor-
bidities proposed to be predictors of mortality in a cohort of
187 female outpatients with COPD, anxiety was associated
with the highest risk of death.®*%¢

In addition, patients with COPD and anxiety and/or
depressionhave ahigherriskof COPD exacerbations,*#2363-40
hospitalization,*** rehospitalization,'***** longer hospital
stays,*"*"* and mortality after exacerbations,'***! compared
with patients without these comorbidities. Patients with
COPD who have elevated anxiety symptoms also often expe-
rience their first hospitalization earlier in the natural course
of COPD than those without anxiety.*

Psychologic comorbidities are also associated with
worse lung function, dyspnea, and respiratory symptom bur-
den in patients with COPD.**° Patients with COPD and anxi-
ety are more likely to experience greater dyspnea at an ear-
lier stage of disease than those without anxiety.* Persistent
smoking at 6 months after hospitalization for an acute exac-
erbation of COPD is also more likely to be seen in patients
with depression.*

Patient-centered outcomes are worse in COPD patients
with mood disorders. Both anxiety and depression have been
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shown to correlate with significantly reduced health-related
quality of life (HRQoL), poorer physical health status, func-
tional limitations, and reduced exercise capacity.****"1** The
presence of either anxiety or depression at baseline has been
shown to correlate with reduced HRQoL at 1-year follow-up,
but depression appears to be the stronger predictor of low
future HRQoL than anxiety.*

Additionally, mood disorders—particularly depres-
sion—reduce physical activity in patients with COPD.**
Emotional responses to COPD symptoms, such as dyspnea,
can further decrease activity and worsen deconditioning,
resulting in a downward spiral of reduced inactivity, social
isolation, fear, anxiety, and depression.*

COPD patients with any comorbidity exhibit lower rates
of medication adherence than those without comorbidi-
ties.”! Clinical studies have demonstrated that anxiety and
depression are significant predictors of poor adherence to
COPD interventions, including pulmonary rehabilitation
(PR).*** Nonadherence to COPD therapies is associated
with poor clinical outcomes, including higher hospitaliza-
tion rates and increased emergency department visits, and
increased costs.**” Health care expenditure, in terms of both
specific COPD-related costs and general “all-cause” costs, is
significantly higher in COPD patients with anxiety and/or
depression than in those without.?

Diagnosis of anxiety and depression

in patients with COPD

The underdiagnosis and undertreatment of anxiety and
depression in this population is common and can adversely
affect patient outcomes.*”*1°%® Hence, it is crucial that anxi-
ety and depression are identified and more effectively man-
aged in clinical practice.'

Primary care practitioners are the main point of con-
tact for many patients with COPD,**% and so can play a key
role in screening for and early identification of anxiety and
depression. However, detection of mood disorders by pri-
mary care practitioners is challenging for several reasons.
These include the lack of a standardized approach in diag-
nosis, and inadequate knowledge or confidence in assessing
psychological status (particularly given the number of strate-
gies available for screening patients for mood disorders),® as
well as factors associated with time constraints, such as com-
peting agendas, duration of visits, and high patient load.5¢!
Furthermore, system-level barriers, such as lack of electronic
medical records and adequate health insurance, as well as
any communication gaps between primary care and men-
tal health care, may hinder the detection and management
of anxiety and depression.® In addition, patients themselves
may have a limited understanding of these comorbidities, or
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may be hesitant to discuss symptoms of anxiety or depres-
sion with their primary care practitioner owing to stigma
around mental illness.®

Patients with COPD should be screened and assessed
for anxiety and depression, and the United States Preventive
Services Task Force recommends that clinicians screen for
depression in all adults.5%* There are several validated screen-
ing tools suitable for clinical use:

o Anxiety Inventory for Respiratory (AIR) Disease scale:
a brief, easy-to-use tool for screening and measuring
anxiety in COPD.®*% It is a self-administered scale, and
takes approximately 2 minutes to complete. The AIR
scale is responsive to PR.%
COPD Anxiety Questionnaire (CAF): a reliable tool for
early identification of COPD-related anxiety.%
Primary Care Evaluation of Mental Disorders
(PRIME-MD) Patient Health Questionnaire (PHQ;
available at: http://www.phgscreeners.com/select-
screener/): the PRIME-MD comprises 26 yes/no ques-
tions on the 5 most common psychiatric disorders,
including depression and anxiety.**” This isnot a diag-
nostic tool, but a high number of positive responses
from a patient in any given module indicates that they
require further clinical evaluation.
PHQ-2 and PHQ-9 (TABLE 1; PHQ-9 available at
http://www.phqgscreeners.com/select-screener/):
widely-used self-administered 2- and 9-item versions
of the PRIME-MD, specific to depression; similarly,
the 3-item PHQ-3 is available for anxiety assessment
(TABLE 2).567% In a study investigating tools used by
family physicians in England to assess depression,
over 75% used PHQ-9.%°
Generalized Anxiety Disorder 7-item (GAD-7) scale:
an efficient, self-report scale that scores 7 common
anxiety symptoms and can be used for screening and
severity assessment of GAD in clinical practice.”
Hospital Anxiety and Depression Scale (HADS) and
General Health Questionnaire-version 20 (GHQ-20):
both can be used to screen for psychologic distress in
patients with COPD.™
The Beck Anxiety Inventory (BAI) and Beck Depres-
sion Inventory (BDI): two 21-item self-report ques-
tionnaires that are widely used in the United States to
evaluate anxiety and depression.™

In addition to specific anxiety and depression question-
naires (TABLES 1 and 2), more general COPD assessments tools,
such asthe COPD Assessment Test and the COPD Clinical Ques-
tionnaire, also incorporate questions that may be indicative of
symptoms of these comorbidities in patients with COPD.™
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PHQ-2 and PHQ-9 screening questionnaires for depression®®

PHQ-2 In the past month, have you been bothered a lot by:
1. Little interest or pleasure in doing things?
2. Feeling down, depressed, or hopeless?
PHQ-9 Over the past 2 weeks, how often have you been bothered by any of the following problems (not at all, for

1. Little interest or pleasure in doing things
. Feeling down, depressed, or hopeless

. Feeling tired or having little energy
. Poor appetite or overeating

0 N O 0o~ WD

several days, for more than half the days, or nearly every day)?

. Trouble falling or staying asleep, or sleeping too much

. Feeling bad about yourself — or that you are a failure or have let yourself or your family down
. Trouble concentrating on things, such as reading the newspaper or watching television

. Moving or speaking so slowly that other people could have noticed? Or the opposite — being so fidgety
or restless that you have been moving around a lot more than usual

9. Thoughts that you would be better off dead or hurting yourself in some way

Reprinted from Chest,134(4 Suppl):43S-56S. Maurer J, Rebbapragada V, Borson S, et al. ACCP Workshop Panel on Anxiety and Depres-
sion in COPD. Anxiety and depression in COPD: current understanding, unanswered questions, and research needs. Copyright 2008,
with permission from Elsevier. PHQ-9 questionnaire developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke and col-

leagues, with an educational grant from Pfizer Inc.

Management of anxiety and

depression in COPD

Even though anxiety and depression are among the most
common and burdensome comorbid conditions in COPD,
less than one-third of patients with these comorbidities
receive effective intervention.®'° Primary care providers have
an excellent opportunity to impact this care gap.

It is important that all health care professionals involved
in the care of patients with COPD are vigilant for anxiety
and depressive symptoms, as well as the possibility of a
major anxiety or depressive disorder. Communication with
other multidisciplinary team members is central to ensur-
ing appropriate psychiatric treatment in patients with COPD,
particularly sharing key information about medication his-
tory, warning signs of depression and anxiety, and any indi-
cation of suicide ideation.” Referral to palliative care teams
can also help to manage these psychological comorbidities
in patients with severe COPD at advanced stages.”

As in non-COPD patients, comorbid depression and
anxiety may be treated with nonpharmacologic and/or phar-
macologic interventions (FIGURE 1).7

Nonpharmacologic interventions

Evidence to date suggests that nonpharmacologic interven-
tions such as behavioral therapy are as effective as antidepres-
sants, and may be preferred by patients with mood disorders."
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PHQ-3 screening questionnaire for
anxiety®5’
PHQ-3

In the past month, have you been bothered
a lot by:

1. ‘Nerves,’ or feeling anxious or ‘on
edge’?

2. Worrying about a lot of different
things?

During the past month:

3. Have you had an anxiety attack (ie,
suddenly feeling fear or panic)?

Reprinted from Chest,134(4 Suppl):43S-56S. Maurer J, Reb-
bapragada V, Borson S, et al. ACCP Workshop Panel on Anxiety
and Depression in COPD. Anxiety and depression in COPD: cur-
rent understanding, unanswered questions, and research needs.
Copyright 2008, with permission from Elsevier.

Cognitive behavioral therapy (CBT), which is typi-
cally administered by psychologists/psychiatrists, may
be effective in treating COPD-related anxiety and depres-
sion, especially in conjunction with exercise and educa-
tion.'>”®” Individualized or group CBT is the treatment of
choice for addressing thinking patterns that contribute to
anxiety and depression to change a patient’s behavior and
emotional state.” PR programs involve several components,
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LRl Recommendations for the treatment of psychiatric symptoms in patients with COPD®

Severe anxiety and major
depression, suicidal ideation

Persistent subthreshold anxiety and/or
depressive symptoms or mild-to-moderate
anxiety and/or depression with inadequate

response to initial interventions; moderate and
severe anxiety and/or depression

Persistent subthreshold anxiety and/or
depressive symptoms or mild-to-moderate
anxiety and/or depression

Time-limited minor depressive
and/or anxiety symptoms

Assessment: Mental health symptoms =% Management: Appropriate intervention

Medication, high-intensity psychological
interventions, collaborative and inpatient care,
and, if required (eg, if suicide ideation is
detected), referral to psychiatric facility

Medication, high-intensity psychological
interventions, combined treatments, collaborative
care and referral for further assessment and
pulmonary rehabilitation

Low-intensity psychosocial interventions,
psychological interventions, medication, and
referral for further assessment and possibly

pulmonary rehabilitation

Assessment, support, psycheducation,
active monitoring

Republished with permission of Dove Medical Press Limited. Strategies to improve anxiety and depression in patients with COPD:
a mental health perspective. Tselebis A et al. Neuropsychiatric Disease and Treatment. 2016;12:297-328; permission conveyed through

Copyright Clearance Center, Inc.

including aerobic exercise, lung function training, and
psycho-education.®*” PR is suitable for most patients with
COPD, and provides multiple benefits, including reduced
hospitalizations in patients who have had a recent exacerba-
tion, and improved dyspnea, exercise tolerance, and health
status in patients with stable disease,®* as well as clinically
and statistically significant improvements in depression and
anxiety, irrespective of age.””®” Exercise-based forms of PR
appear to be the most effective for reducing mood symp-
toms,'>” and incorporating psychotherapy may also improve
psychologic outcomes.® Stress reduction (relaxation) ther-
apy aims to reduce anxiety-related physiologic changes, and
includes a variety of techniques (eg, breathing exercises,
sequential muscle relaxation, hypnosis, mindfulness medita-
tion), some of which may be included in PR or used alongside
other treatments (eg, CBT).” Limited data indicate that such
therapy may be beneficial for reducing anxiety and depres-
sion, as well as respiratory symptoms and dyspnea, in patients
with COPD.*#7

Self-management techniques improve clinical out-
comes in patients with COPD, but data on the management
of depression or anxiety are inconclusive.”’* A minimal,

home-based, nurse-led, psycho-educational intervention
was designed to encourage more open-ended, descriptive
discussions of thoughts, emotions, behaviors, and bodily
sensations in patients with COPD.?! The intervention, which
involved nurses attending a 1-hour face-to-face session in
the patients’ homes with a 15-minute telephone “booster”
session 2 weeks later, helped patients with advanced COPD
to self-manage their condition and provide relief from anxi-
ety.®"®> However, it should be noted that there is currently a
lack of high-quality data evaluating psychologic interven-
tions in the COPD population.®

In addition, it is important that caregivers are supported
in the management of patients with COPD and comorbid
anxiety and/or depression; areas in which caregivers can
be assisted in their role may include disease education and
counseling, where appropriate.®*

Given that smoking cessation is a key recommenda-
tion for patients with COPD,*®* practitioners should be
aware that patients with comorbid depression and anxiety
may experience greater difficulty in smoking cessation, and
worsened mood during nicotine withdrawal.** Clinicians
should therefore carefully monitor current smokers with
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COPD and comorbid depression/anxiety (using the tools
described previously®*%™™) when they are attempting to
quit smoking.

Pharmacologic interventions

Pharmacologic therapy of anxiety and depression has so
far only been investigated in patients with COPD in small
studies.” However, the available evidence does not indi-
cate that COPD patients with anxiety and depression
should be managed any differently from individuals with-
out COPD.®> As such, pharmacologic interventions are
particularly important for patients with acute or severe
anxiety or depression.

Antidepressant agents are categorized according to their
mechanism of action, and most commonly include selective
serotonin-reuptake inhibitors (SSRIs), selective norepineph-
rine-reuptake inhibitors, bupropion (a norepinephrine- and
dopamine-reuptake inhibitor; also approved for smoking
cessation®), and mirtazapine (a norepinephrine and sero-
tonin modulator), among others.*® SSRIs are the current first-
line drug treatment for depression, and have been shown
to significantly improve depression and anxiety in patients
with COPD in some, but not all, trials published to date.™
However, it is important to note that a diagnosis of bipolar
disorder must be ruled out before initiating standard anti-
depressant therapy.*” In addition to antidepressants, atypical
antipsychotics have also been shown to be useful for treat-
ing anxiety, either as monotherapy or combination therapy,
and possibly as an adjunctive therapy for the management of
depression.?8

Primary care practitioners canrefer to existing guidelines
on the management of anxiety and depression in patients
with COPD,* while taking certain factors into consider-
ation. Any pharmacologic management strategy for the treat-
ment of COPD may increase the risk of drug-drug or drug-
disease interactions.” For example, it is important to avoid
medications that cause respiratory depression (eg, benzodi-
azepines [unless used with extreme caution], particularly in
patients who are already CO, retainers) or sedation; chosen
drugs should have minimal other adverse effects.” More-
over, SSRIs may also be associated with troublesome adverse
effects during treatment initiation, such as gastrointestinal
upset, headache, tremor, psychomotor activation, and seda-
tion; in addition, dry mouth is an adverse effect associated
with both SSRI treatment and several inhaled therapies, so
may be particularly problematic in patients with COPD.*
Currently, data are particularly scarce for the management
of anxiety in patients with COPD, with inconclusive or con-
tradictory findings reported for SSRIs, azapirones (including
buspirone), and tricyclic antidepressants.™
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In addition to monitoring adherence to COPD therapies,
primary care practitioners should carefully monitor patients
treated with antidepressants and anxiolytics for adherence.
A meta-analysis of 18,245 individuals with chronic diseases
showed that depressed patients had a 76% significantly
higher risk of nonadherence to medication compared with
those without depressive symptoms.*

Targeting dyspnea is key to the management of anxi-
ety and depression in COPD, as breathlessness is frequently
associated with the onset of both comorbidities.?** Thera-
peutic approaches to alleviating dyspnea include PR, opti-
mizing respiratory mechanics and muscle function (with
bronchodilator therapy), and reducing central neural drive
to respiratory muscles with supplemental oxygen or opioid
medication.*

Although bronchodilator therapy for COPD has not been
shown to have significant direct effects on depression or
anxiety,” it can be assumed that the beneficial effects on dys-
pnea are likely to alleviate associated emotional and mood
symptoms.

Further research into effective screening, diagnosis, and
management of comorbid anxiety and depressive disorders
in COPD is warranted, including evaluation of a broad range
of nonpharmacologic and drug-based interventions, alone
and in combination.™

Conclusions

Anxiety and depression are common, yet frequently over-
looked, comorbidities in COPD. The impact of these psy-
chologic comorbidities is significant; their consequences are
evident in morbidity and mortality data, as well as in patient-
reported outcomes. As key points of contact for patients with
COPD, it is essential that primary care practitioners are vigi-
lantin monitoring for anxiety and depression in their patients
with COPD, making the most of the available tools that can
support them in doing so, and maintain an ongoing line of
communication with other members of the multidisciplinary
team. Treatment of anxiety and depression in COPD should
adopt a holistic approach that incorporates both nonphar-
macologic and pharmacologic interventions. However, the
impact of effective screening, diagnosis, and management of
anxiety and depression on COPD burden in patients requires
further investigation. @
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