Eur Respir J 2008; 31: 667–677
DOI: 10.1183/09031936.00125707
CopyrightßERS Journals Ltd 2008

SERIES ‘‘COMPREHENSIVE MANAGEMENT OF END-STAGE COPD’’
Edited by N. Ambrosino and R. Goldstein
Number 3 in this Series

Anxiety and depression in end-stage COPD
K. Hill*, R. Geist*, R.S. Goldstein* and Y. Lacasse#

ABSTRACT: Although feelings of anxiety and depression are common in patients with chronic
obstructive pulmonary disease (COPD), estimates of their prevalence vary considerably. This
probably reflects the variety of scales and methods used to measure such symptoms. Regardless
of whether anxiety and depression are considered separately or as a single construct, their
impact on COPD patients is important.
A heightened experience of dyspnoea is likely to be a contributing factor to anxiety. Feelings of
depression may be precipitated by the loss and grief associated with the disability of COPD.
Smoking has been associated with nicotine addiction, and the factors that contribute to smoking
may also predispose to anxiety and depressive disorders.
Randomised controlled trials indicate that exercise training and carefully selected pharmacological therapy are often effective in ameliorating anxiety and depression. Most medical
illnesses are influenced by the psychological responses and coping mechanisms that patients
use. However, anxiety and depression are associated with dyspnoea, fatigue and altered sleep, all
of which also occur in COPD.
An understanding of the psychological history and coping mechanisms of patients and the role
of anxiety and depressive reactions to illness may enable clinicians to reduce these symptoms
and improve quality of life among patients with chronic obstructive pulmonary disease.
KEYWORDS: Anxiety, chronic obstructive pulmonary disease, depression

hronic obstructive pulmonary disease
(COPD) is characterised by airflow
obstruction that is not fully reversible
[1]. In addition to the primary pulmonary
pathology, the impact of secondary skeletal
muscle dysfunction on exercise capacity and
survival is well established [2, 3]. Psychological
impairments, ranging from feelings of depression
and anxiety to full diagnostic mental disorders,
although prevalent in this population, have
received less interest. As COPD is incurable,
therapeutic interventions aim to optimise function and slow disease progression [4]. Attention
has focused predominantly on the effectiveness
of strategies such as smoking cessation [5], longterm oxygen therapy (LTOT) [6, 7], influenza
vaccines [8], respiratory-specific pharmacological
management [9], surgical options [10], conditioning of the peripheral muscles with graduated
exercise training [11] and chronic disease selfmanagement strategies [12].

C

Despite the prevalence of depression and anxiety
and their impact on the morbidity associated
with COPD, these psychological consequences of
the disease are rarely addressed, at least in the
respiratory medicine community. The purpose of
the present review is to raise awareness among
pulmonologists, general practitioners and allied
health professionals to the secondary psychological impairment associated with COPD.
Although anxiety and depression often coexist,
they represent separate constructs [13]. Broader
reviews of the psychological characteristics of
patients with COPD are available [14].
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ANXIETY
Classification and diagnostic criteria
Anxiety is defined as an apprehensive anticipation of danger or stressful situations associated
with an excessive feeling of dysphoria or somatic
symptoms of tension [15]. It may be characterised
by restlessness, fatigue, irritability, rapid speech,
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poor concentration, sleep distrubance and physiological
changes, such as tachycardia, palpitations, sweating and
dyspnoea [16, 17]. Some of the specific anxiety-related
disorders include generalised anxiety disorder, panic attacks
and panic disorder. According to the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental
Disorders (DSM) version IV [18], generalised anxiety disorder
is characterised by excessive anxiety and worry, occurring
more days than not, for o6 months, about a number of events
or activities. Individuals find it difficult to control their worry,
causing impaired function in social, occupational or other
important areas of daily life [18]. Panic attacks have been
described as intense episodes of acute anxiety that are
associated with certain physical symptoms, such as dyspnoea
and cognitive fears [19]. Individuals with panic disorder
experience recurrent or unexpected panic attacks that are
accompanied by persistent fears or worries about such attacks
and their consequences [19].
Prevalence in COPD
The prevalence of anxiety in COPD is generally considered to
be high. Reviews of studies that have examined feelings of
anxiety in COPD patients report prevalence ranging 2–96% [14,
20, 21]. The prevalence of generalised anxiety disorder ranges
10–33% [14, 22], and the prevalence of panic attacks or panic
disorder ranges 8–67% [14]. The considerable disparity in these
estimates pertains to methodological discrepancies, including
variations in sample size and proportion of nonparticipants,
and between-study differences in assessment instruments and
the threshold standards used to identify the presence of
anxiety-related symptoms. Furthermore, determining the prevalence of anxiety in a COPD population is particularly
difficult due to the overlap between symptoms of the disease
and symptoms of anxiety [21]. Questionnaires designed to
screen for anxiety that include a large number of somatic
complaints, such as breathlessness and fatigue, are likely to
overestimate the prevalence of anxiety in COPD, since such
symptoms may also be associated with the primary respiratory
impairment. Notwithstanding these considerations, greater
levels of anxiety have been reported in patients with COPD
compared with those with heart disease and cancer [23].
Risk factors
Few studies have investigated the relationships between the
magnitude of anxiety-related symptoms and demographic or
anthropometric variables in the COPD population. Greater
levels of anxiety in COPD patients have been associated with
poor satisfaction with marital relationships [24], and are more
common in females than males and in current smokers than
nonsmokers [25]. Furthermore, COPD patients with anxiety
are often also depressed, with the magnitude of depressionrelated symptoms estimated to account for 66% of the variance
in the measurement of anxiety-related symptoms [26]. In male
COPD patients, low levels of perceived self-efficacy in
symptom management and poorly adapted coping strategies
and social support have been associated with higher levels of
anxiety [27]. It is unclear whether the prevalence or magnitude
of anxiety-related symptoms differ according to the severity of
airflow obstruction, with some [25, 28–30], but not all [31],
studies reporting no relationship between these measures. In
patients with moderate-to-severe COPD, the prevalence of
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anxiety does not appear to be related to the level of education,
age, use of LTOT or the presence of diabetes or a cardiovascular comorbid condition [25].
Mechanisms
Common mechanisms for explaining the high association of
anxiety with COPD include factors related to smoking and
dyspnoea. Tobacco smoking is widely acknowledged as the
single most important environmental risk factor for the
development of COPD [1], and high levels of anxiety have
been identified as a risk factor for adolescents starting to
smoke [32]. In addition, individuals with a history of an
anxiety-related disorder also experience more symptoms of
nicotine withdrawal on cessation of smoking [33]. Taken
together, it is likely that a proportion of patients who develop
COPD as a consequence of smoking showed higher levels of
anxiety than the general population prior to developing the
disease. Moreover, these individuals may have a greater
tendency to addiction, since nicotine withdrawal is associated
with greater symptoms of anxiety.
Dyspnoea is the most common and disabling symptom
experienced by COPD patients [1]. Although variable in its
intensity both between and within individuals, dyspnoea
increases during acute exacerbations of the disease [34].
Individuals with COPD describe such episodes of heightened
and intractable dyspnoea as being inextricably associated with
anxious feelings [35]. The relationship between dyspnoea and
anxiety explains, at least in part, the high proportion of COPD
patients describing anxiety as a marker of disease exacerbation
[34]. Furthermore, feelings of anger or frustration are frequently identified as a potent trigger for anxiety, which, in
turn, heightens the sensation of dyspnoea [35]. Therefore, it
appears that complex interrelationships between dyspnoea
and anxiety contribute to the increased prevalence of anxietyrelated disorders in COPD. Although pathophysiological
mechanisms, such as chemoreceptor hypersensitivity to carbon
dioxide, have also been proposed to link panic attacks with a
heightened experience of dyspnoea in a subgroup of COPD
patients [19, 36], it is important to note that the magnitude of
dyspnoea at rest or on exertion does not correlate with the
magnitude of anxiety-related symptoms [37]. Furthermore, it
has not been convincingly demonstrated that the magnitude of
decrease in dyspnoea with pharmacological therapy or
exercise training is associated with the magnitude of reduction
in anxiety-related symptoms. Therefore, although dyspnoea
and anxiety are linked in COPD, several other factors
contribute to this relationship.
Clinical features and impact
Symptoms of anxiety in COPD have been demonstrated to
impact importantly on disease-specific health-related quality
of life and hospitalisation rates. Specifically, the magnitude of
anxiety-related symptoms has been associated with the total
score [28, 37], as well as the activity and impact subscores, of
the St George’s Respiratory Questionnaire [25] and the
dyspnoea, emotional function and mastery domains of the
Chronic Respiratory Disease Questionnaire [38]. Measures of
anxiety are strongly correlated with measures of social
isolation, suggesting that COPD patients with anxiety withdraw from social interactions [39].
EUROPEAN RESPIRATORY JOURNAL
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Psychological disturbances also contribute to the economic
burden of the disease, since the proportion of patients
relapsing within 1 month following presentation to an emergency department with an acute exacerbation is higher among
COPD patients with anxiety and/or depression [40]. The
presence of anxiety and/or depression remains an important
risk factor for re-hospitalisation within a 12-month period in
COPD patients with poor health-related quality of life [41].
The impact of anxiety on the physical disability and mortality
of COPD patients is less clear. The magnitude of anxietyrelated symptoms is associated with self-reported measures of
disability [30, 42], but not with objective measures of functional
exercise capacity [14, 26]. One prospective longitudinal study
reported that, at the time of LTOT prescription, poor emotional
function was a significant predictor of survival in female
COPD patients [43]. However, this domain did not predict
survival in male patients, with the reasons for this discrepancy
between sexes remaining to be established [43].
Screening and diagnosis
Several questionnaires are available for the quantification of
anxiety-related symptoms. Questionnaires such as the
Hamilton Anxiety Rating Scale [44], Beck Anxiety Inventory
[45] and State–Trait Anxiety Inventory [15] exclusively
measure anxiety symptoms. Other questionnaires, such as
the Hospital Anxiety and Depression Scale [46], Hopkins
Symptom Check List [47] and Patient Health Questionnaire
[48], quantify multiple dimensions of psychological function
and provide a subscore for anxiety-related symptoms. Despite
the important contribution that psychological manifestations
such as anxiety make to the morbidity associated with COPD,
the uptake of these instruments in clinical practice appears
poor [49–51]. Specific threshold values have been established
for some of these questionnaires, which permit those individuals at risk of exhibiting an anxiety-related disorder to be
TABLE 1

identified [45, 46, 48]. However, these are screening rather than
diagnostic instruments. The diagnosis of a specific anxiety
disorder (DSM-IV) should be made by a qualified mental
health professional via a structured clinical interview following
the DSM.
Treatment
With the increasing awareness of the high prevalence and
impact of anxiety-related symptoms in patients with COPD, it
is interesting to note that psychological manifestations of
COPD are treated in only a minority of patients [52].
Pharmacological therapy
Few studies have investigated the effectiveness of specific
medications for anxiety in patients with COPD (table 1) [53–
56]. ARGYROPOULOU et al. [53] performed a double-blind
randomised crossover study to investigate the effects of
buspirone, a serotonin receptor agonist, in patients with
COPD. At the completion of a 14-day administration period
(20 mg daily), subjects demonstrated a significant reduction in
anxiety and dyspnoea and an increase in exercise tolerance.
This finding contrasts with that of SINGH et al. [54], who failed
to demonstrate any effect of buspirone on anxiety, dyspnoea or
exercise tolerance following a 6-week administration period of
doses ranging 30–60 mg daily. Furthermore, at these higher
doses, 20% of patients experienced side-effects of nausea,
diarrhoea, dizziness, fatigue, weakness and increased dyspnoea, causing them to withdraw from the study. BORSON et al.
[56] reported that, on completion of a 12-week administration
period of nortriptyline, a tricyclic antidepressant, COPD
patients demonstrated a reduction in anxiety, as well as
depression. SILVERTOOTH et al. [55] noted that citalopram, a
selective serotonin reuptake inhibitor, did not change symptoms of anxiety or depression or self-reported physical
function in COPD.

Anxiolytic drug therapy in chronic obstructive pulmonary disease: summary of the published randomised trials

First author [Ref.]

Study design

ARGYROPOULOU [53] Randomised double-blind

Intervention

Buspirone (20 mg)

placebo-controlled

versus placebo for

crossover trial (n516)

2 weeks

Measurement instruments

Results

Anxiety: Symptom Check-List-90-R

Reduced anxiety and depression

Exercise capacity: 6MWD and WRmax

Increased 6MWD and WRmax

achieved during incremental cycle
ergometer testing

SINGH [54]

Randomised double-blind

Buspirone (30–60 mg)

placebo-controlled

versus placebo for

crossover trial (n511)

6 weeks

Anxiety: State–Trait Anxiety Inventory
Exercise capacity: 12MWD and WRmax

No significant differences in either exercise
capacity or anxiety scores

achieved during incremental cycle
ergometer testing

SILVERTOOTH [55]

Randomised double-blind

Citalopram (20–40 mg)

Anxiety: Hamilton Anxiety Rating Scale

No differences between groups; however,

placebo-controlled trial

versus placebo for

citalopram tended to be more effective than

(n519)

12 weeks

placebo in patients with mild-to-moderate
psychological symptoms

BORSON [56]

Randomised double-blind

Nortriptyline (increased

placebo-controlled trial

over first 4 weeks to

(n530)

target dose of

Anxiety: Patient-Rated Anxiety Scale

Reduced anxiety

1 mg?kg-1) versus
placebo for 12 weeks

c

Numbers of patients shown are those completing the trial. 6MWD: 6-min walking distance; WRmax: maximum work-rate; 12MWD: 12-min walking distance.
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Nonpharmacological therapy
Psychotherapy, which includes cognitive behavioural therapy,
has been applied in COPD patients in an attempt to minimise
catastrophic cognitive processes associated with dyspnoea.
Such therapy aims to reduce anxiety by stopping the
dyspnoea–anxiety–dyspnoea cycle [35]. The few randomised
controlled trials that have investigated the effectiveness of
psychotherapy in COPD have yielded mixed results.
Compared with a control group receiving no specific therapy
aimed at alleviating anxiety, psychotherapy has been demonstrated to reduce anxiety in one [57], but not another [39],
study. In patients with COPD, the addition of specific
psychotherapy to a comprehensive 12-week pulmonary rehabilitation programme has been demonstrated to reduce anxiety
over and above any change seen following comprehensive
pulmonary rehabilitation alone [58].
Two randomised controlled trials have investigated the
effectiveness of progressive muscle relaxation, a technique
that promotes a reduction in tension in specific muscle groups,
for anxiety in COPD [59, 60]. The progressive muscle
relaxation was delivered by an instructor in the earlier study
[59] and by a pre-recorded tape in the latter study [60]. On
completion of the treatment sessions, the group that had
undergone progressive muscle relaxation demonstrated
changes in respiratory frequency, cardiac frequency [59] and
skin temperature that met an arbitrary set of criteria
established for the definition of relaxation [60]. However, the
effect of progressive muscle relaxation on anxiety remains
uncertain, with one study reporting no significant change over
four treatment sessions [59], and the other concluding that the
decreased anxiety reported by the treatment group resulted, at
least in part, from regression to the mean [59, 60]. Progressive
muscle relaxation offered in conjunction with breathing
exercises and comprehensive disease-specific education,
including strategies for panic control and stress management,
is not effective in reducing anxiety [61].
In COPD patients, several studies have shown that pulmonary
rehabilitation reduces anxiety [37, 39, 62–65]. EMERY et al. [66]
demonstrated that supervised exercise training performed
over 10 weeks, combined with education sessions that
TABLE 2
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included stress management techniques, yielded significant
reductions in symptoms of anxiety. In contrast, attendance at
the education and stress management sessions without
supervised exercise training did not improve anxiety, indicating that exercise training, rather than education, is the
component of a comprehensive pulmonary rehabilitation
programme capable of improving such symptoms [66].
Nevertheless, without adherence to an effective exercise
maintenance programme, the longevity of any reduction in
anxiety demonstrated on completion of a comprehensive
pulmonary rehabilitation programme was ,12 months [63,
67]. The addition of target-flow inspiratory muscle training to
pulmonary rehabilitation did not confer additional benefit [68].
The effects of chronic disease self-management on symptoms
of anxiety have not been established [12, 22].
DEPRESSION
Classification and diagnostic criteria
Feelings of depression in COPD have been described as
reactive to the condition [69], and symptoms may range from
an ‘‘adjustment disorder with depressed mood’’ to ‘‘major
depression’’ [18]. An adjustment disorder is a psychological
response to an identifiable stressor, such as a chronic disabling
general medical condition. It is characterised by distress in
excess of what would be expected from exposure to the
stressor, resulting in a significant impairment in social
functioning. A major depressive disorder is characterised by
one or more major depressive episodes without manic
episodes (table 2). Diagnostic criteria for minor depression,
also known as subclinical depression or subthreshold depression [70], are awaiting validation before being officially
included in the DSM [18]. A major depressive disorder must
be distinguished from depressive symptoms associated with
chronic illness, as there is no proof of an aetiological relationship between a major depressive disorder and COPD [71]. This
point is important as it may determine patient management.
Prevalence in COPD
Irritability and hopelessness are frequent complaints in
patients with COPD [72, 73]. In a systematic review of the
literature, the prevalence of depression in patients with
moderate-to-severe COPD ranged 7–42% [74], prevalences

Diagnostic and Statistical Manual of Mental Disorders diagnostic criteria for a major depressive episode

Five (or more) of the following symptoms have been present during the same 2-week period and represent a change from previous functioning
Depressed mood for most of the day, nearly every day, as indicated by either subjective report (e.g. feels sad or empty) or observation made by others (e.g.
appears tearful)#
Markedly diminished interest or pleasure in all, or almost all, activities for most of the day, nearly every day (as indicated by either subjective account or observation
made by others)#
Significant weight loss when not dieting or weight gain (e.g. a change of .5% of body weight in 1 month), or decrease or increase in appetite nearly every day
Insomnia or hypersomnia nearly every day
Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of restlessness or being slowed down)
Fatigue or loss of energy nearly every day
Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly every day (not merely self-reproach or guilt about being sick)
Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or as observation by others)
Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide attempt or a specific plan for committing suicide
#

: at least one of these symptoms should be present. Symptoms that are clearly due to a general medical condition should not be included. Reproduced from [18] with

permission from the publisher.
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supported by subsequent studies [52, 75, 76]. High rates of
depression (25–30%) were noted after hospitalisation for
COPD exacerbation [25]. As with symptoms of anxiety, the
uncertainty regarding the prevalence of depression stems from
the heterogeneity of the populations and the measurement
properties of the questionnaires used [74, 77].
Screening questionnaires for depression in elderly people may
be less precise since they include somatic items that may occur
as part of the ageing process, with the consequence of
overestimation of the prevalence of depression. The geriatric
depression scale was specifically developed to overcome these
limitations [78]. Using this questionnaire, it was found that, in
a population of patients with severe oxygen-dependent COPD,
57% (95% confidence interval 47–66%) demonstrated significant depressive symptoms and 18% (95% confidence interval
12–27%) were severely depressed [79].
Risk factors
Although depression in COPD is more prevalent than in an
age-matched general population, a number of confounders
exist. These include the lack of social support that is found
among elderly and chronically ill individuals and their past
psychiatric and medical history, as well as their low socioeconomic status. Findings from community studies evaluating
socioeconomic status as a risk factor for depression are mixed
[80]. More severe COPD usually correlates with higher
depression scores on screening instruments [29, 31, 81]. The
long-term use of systemic corticosteroids has also been related
to depression in COPD [82]. In primary care, depressive
symptoms correlated with dyspnoea and female sex, and
inversely with body mass index [83]. It is probable that
continuing smokers with COPD are more at risk of depression
than those who quit [84]. An increased risk of depression was
found among patients with a higher educational level and
among females with higher income [85].
Mechanisms
Although the primary impairment is pulmonary, the secondary emotional responses to chronic respiratory disease contribute greatly to the resulting morbidity. Dyspnoea, inactivity
and the subsequent deconditioning result in further inactivity,
social isolation, fear and depression [86]. In addition, patients
with COPD experience losses in several areas of their lives.
They may feel useless, experience reduced sexual activity,
depend on others for their personal care and lose interest in
future projects. In reaction, many regress to focusing their
energy on their condition.
Although there is a relationship between smoking and
depression, the underlying mechanisms remain unclear [87].
Tobacco may provide psychological relief for some individuals
[88], and smoking cessation is associated with an increased rate
of depression [89]. Little is known regarding the contribution
of chronic hypoxaemia and LTOT to symptoms of depression.
Several authors have investigated the relationship between
chronic hypoxia and neuropsychological function [90–92].
However, in these studies, neuropsychological function was
defined by performances such as abstracting ability, perceptual–motor integration and coordination, and did not include
depressive symptoms. LTOT may reduce mobility and social
EUROPEAN RESPIRATORY JOURNAL
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interactions. Unfortunately, both of the landmark multicentric
studies of LTOT in the management of chronic resting
hypoxaemia in COPD [6, 7] were conducted before the
development of disease-specific health-related quality-of-life
questionnaires that might have captured small but important
changes in quality of life and emotional function. Given the
increased survival effect of LTOT in hypoxaemic COPD
patients, such trials cannot be repeated to more closely
evaluate the possible improvement in quality of life.
Clinical features and impact
According to the DSM-IV, individuals with a depressive
episode frequently present with irritability, tearfulness, brooding, obsessive ruminations, anxiety, phobia and excessive
worry over their physical health [18]. Therefore, depressive
disorders in COPD may be difficult to recognise if the
symptoms and signs of depression are attributed to the
underlying lung disease [93]. The patterns of depression in
chronic illnesses may differ from one condition to another [94].
COVINO et al. [95] found that patients with chronic respiratory
diseases were more likely to include low self-esteem, high
apathy and high denial of impulse life in their depression. The
predominant features of depression in COPD may also
influence the selection of antidepressant drug therapy.
Depressive symptoms are associated with substantial impairments in the psychological, physical and social functioning
that determine quality of life [38, 76, 81, 96]. In a study of
depression in severe COPD, LACASSE et al. [79] noted marked
impairments in all the domains of the 36-item Short-Form
Health Survey (SF-36), a generic health-related quality-of-life
measure. The scores were lowest in the domains related to
physical function, but showed a moderate correlation in seven
of the eight domains of the SF-36. Whether depressive
symptoms are linked to hospital readmission following
hospitalisation for an acute exacerbation is not clear.
Although in two studies depression was not related to
readmission during the year following an index hospitalisation
[41, 97], in the study of NG et al. [97], depressed patients
showed a greater length of stay during the index hospitalisation than nondepressed patients. The total number of days
spent in the hospital over 1 yr was significantly greater in
depressed than in nondepressed patients [97].
Screening and diagnosis
As there are no laboratory findings that are diagnostic of
depression, increased awareness of healthcare providers is an
important initial step in the diagnosis of this condition. In
addition, screening questionnaires may identify high-risk
patients [48–50]. MULROW et al. [98] systematically evaluated
the usefulness of nine case-finding instruments in identifying
patients with major depression. All are written at an easy or
average reading level, and most can be self-administered
within 5 min. The sensitivity of the questionnaires was 84%
and the specificity 72% [98]. The authors could not identify any
significant differences between the instruments. However,
study subjects only comprised primary care patients attending
a clinic and did not include those with specific psychiatric
diagnoses.
Other instruments have been evaluated since the publication of
the above review [48, 99], including one developed specifically
VOLUME 31 NUMBER 3
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for use in COPD [100]. Unfortunately, there is very limited
information regarding the use of routinely administered screening questionnaires for depression, or whether their use impacts
on the detection, management or outcome of depressive
symptoms [101]. If screening questionnaire results are positive,
diagnostic confirmation by mental healthcare professionals or
by primary care physicians trained in mental health can be
made with high reliability [102]. The screening questionnaires
should enable the clinician to identify those who need to
undergo a more intensive diagnostic interview [98].
Treatment
Several studies have demonstrated that depression often
remains untreated in patients with COPD [52, 79], in keeping
with the observation that many elderly patients with comorbid
conditions and chronic medical diseases are undertreated [103].
Time constraints, communication problems, patient preferences
and the priorities of the healthcare professional contribute to the
difficulties in effectively addressing more than one problem in
any patient. Psychological distress may also be present in close
family members, or other caregivers, who themselves may
benefit from education and psychological support.
Pharmacological therapy
Pharmacological therapy must be considered when major
depression is recognised. The ideal antidepressant for use in
the typical elderly COPD patient should have a low side-effect
profile, a short half-life and no active metabolites [93]. It would
provoke few drug interactions and could be given once or
twice a day [93, 104]. The choice of antidepressant also
depends on the pattern of depression [95] and, especially in
patients with chronic respiratory conditions, should not
include sedation. Although respiratory depression is an
important potential side-effect of psychotropic medications,
the older antidepressants seem to have had little effect on
ventilatory drive [105]. No report of such effect is available for
the selective serotonin reuptake inhibitors and the newer
antidepressants (venlafaxine, duloxetine or mirtazapine).
Previous small placebo-controlled trials of antidepressant drug
therapy in patients with COPD did not demonstrate significant
treatment effects on depression or quality of life (table 3) [56,
106–110]. This situation may be explained by several factors. In
two studies [56, 111], depressive symptoms were not required
for inclusion. The validity of most health status measurement
instruments used in these trials has not been clearly established, and those that were used were generic or case-finding
instruments unlikely to detect the small but clinically
important changes over time [104]. Despite the small number
of patients (underpowered), the finding of large significant
differences in the emotional function and mastery domains of
the Chronic Respiratory Disease Questionnaire indicated that
paroxetine is highly active in COPD [109], even though the
differences in the dyspnoea and fatigue domains were not
significant. Evaluating the efficacy of antidepressant drug
therapy in COPD-associated depression is clearly an important
area for future research.
Nonpharmacological therapy
Pulmonary rehabilitation has gained wide acceptance in the
management of COPD, since it improves health-related quality
672
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of life [111]. With few exceptions [66, 112], symptoms of
depression were rarely addressed in the above randomised
trials. When they were, significant improvements in the
severity of depression scores were noted following 8–10 weeks
of rehabilitation. The results of pulmonary rehabilitation are
not affected by baseline psychosocial factors, and those with
less favourable psychological or sociodemographic conditions
also benefit from pulmonary rehabilitation [113]. It is unclear
as to which components of pulmonary rehabilitation are most
effective in alleviating depression. Psychotherapy added to
physical therapy and educational sessions improved depression scores [58]. Compared with a 2-h education session, a 2-h
session of group cognitive behavioural therapy also improved
depression scores [57]. Further studies are clearly warranted.
Outcome
When depressive symptoms are identified in hospitalised
patients, the prognosis is usually good and such symptoms
usually remit within 12 weeks. However, only a quarter of those
with major depression show remission by 12 weeks and only a
half by 24 weeks [114]. In a cross-sectional study of 101 patients
with severe COPD, depressed patients were twice as likely to
refuse resuscitation as nondepressed patients [115]. Since
depression may influence decisions related to end-of-life issues,
issues of informed consent and capacity to understand the
consequences of accepting or refusing a particular treatment
must take into consideration the patient’s mental state. If a
patient is diagnosed with depression, then it should be treated
before any potentially negative life-affecting decisions are made.
Most evidence indicates a worse mortality among patients with
COPD and depressive symptoms [87, 97, 116]. After controlling
for the chronicity and severity of COPD, comorbid conditions
and socioeconomic variables, NG et al. [97] reported that
depressive symptoms were associated with a two-fold increase
in mortality at 1 yr of follow-up. One small study reported a
protective effect of depression on mortality [117].
WHEN TO REFER
Every clinician caring for patients with COPD should have a
high level of suspicion regarding the presence of anxiety and
depressive symptoms, as well as the possibility of a major
anxiety or depressive disorder. Simple screening questionnaires, especially when self-administered, may therefore be of
value in case finding and identifying patients requiring a more
detailed evaluation. Many family physicians are comfortable in
assessing these symptoms, prescribing psychotropic drugs and
providing psychological support. Although respiratory specialists usually focus on the physiological aspects of the
disease, they often have access to rehabilitation programmes
within which a psychological assessment can be conducted.
From a 1998 survey of pulmonary rehabilitation programmes
in Canada, 43% of the outpatient programmes surveyed
involved social workers in the interdisciplinary team, and 9%
involved psychologists [118]. In an update of this survey, this
proportion had increased to 61% for social workers but was not
reported for psychologists [51]. Referral to a mental health
professional is indicated when: 1) symptoms of anxiety or
depression are highly positive on simple diagnostic screening;
2) anxiety or depression are refractory to pharmacological or
nonpharmacological therapy; 3) the choice of anxiolytic or
antidepressant drug is complicated by concurrent medications
EUROPEAN RESPIRATORY JOURNAL
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Antidepressant drug therapy in chronic obstructive pulmonary disease: summary of the published randomised
controlled trials

First author [Ref.]

GORDON [106]

Study design

Randomised double-blind
crossover trial (n56)

Intervention

Desipramine versus
placebo for 8 weeks

Measurement instruments

Results

Depression: Beck Depression Inventory;

Both treatments (desipramine and placebo) led

Zung Self-Rating Depression Scale

to a significant improvement in depression
scores

LIGHT [107]

Randomised double-blind
crossover trial (n59)

Doxepin versus placebo Exercise capacity: 12MWD
for 6 weeks

No significant differences in either exercise

Depression: Beck Depression Inventory

capacity or psychological scores were

Anxiety: Spielberger’s State–Trait Anxiety

observed

Inventory
BORSON [56]

Randomised double-blind

Nortriptyline (n513)

parallel groups trial

versus placebo

(n530)

(n517) for 12 weeks

Exercise capacity: 12MWD
Dyspnoea: Pulmonary Functional Status
& Dyspnoea Questionnaire
Depression: Hamilton Depression Rating
Scale

Randomised double-blind

Protriptyline (n514)

parallel groups trial

versus placebo

(n526)

(n512) for 12 weeks

improvements in anxiety, certain respiratory
symptoms and day-to-day function;
physiological measures remained unaffected.
The clinical significance of these changes is

Anxiety: Patient-Rated Anxiety Scale
STRÖM [108]

Nortriptyline treatment was accompanied by

Dyspnoea: 6-point scale developed
for the purpose of the study

unknown
No significant difference in quality-of-life questionnaire scores in either of the two treatment

Quality of life: Sickness Impact Profile

groups; neither proptriptyline nor placebo had

Anxiety and depression: Mood Adjective

any impact on the dyspnoea score

Check List; Hospital Anxiety and
Depression Scale
LACASSE [109]

Randomised double-blind

Paroxetine (n58) versus Quality of life: Chronic Respiratory

parallel groups trial

placebo (n57) for

(n515)

12 weeks

Disease Questionnaire

In the per protocol analysis, statistically and
clinically significant improvement favouring the
active treatment in the emotional function and
mastery domains of the Chronic Respiratory
Disease Questionnaire

EISER [110]

Randomised double-blind

Paroxetine (n511)

parallel groups trial

versus placebo

(n523)

(n512) for 6 weeks

Depression: Geriatric Depression Scale

No significant difference in depression scores

Quality of life: St George’s Respiratory

No significant difference in either exercise

Questionnaire
Exercise tolerance: 6MWD

capacity or psychological scores was
observed

Depression: Hospital Anxiety and
Depression Scale; Beck Depression
Inventory; Montgomery–Asberg
Depression Scale
Numbers of patients shown are those completing the trial. 12MWD: 12-min walking distance; 6MWD: 6-min walking distance.

or comorbid conditions; and 4) the patient presents with
suicidal ideation. Given that most medical illnesses are
influenced by the psychological responses and coping mechanisms that patients use, a healthcare professional with mental
health training may be invaluable in establishing those in
whom the response is disproportionate to their underlying
COPD. Whether patients with a history or family history of
psychiatric disorders might be predisposed to developing
anxious or depressed responses, and whether these responses
are especially difficult to treat among those with pre-morbid
conditions, remains to be evaluated. However, it is likely that
an improved understanding of the psychiatric history in
patients and their families, as well as the role of anxiety or
depressive reactions to illness, will influence the management
of psychological impairments and ultimately improve healthrelated quality of life.

whether they are considered separately or as a combined
construct, these symptoms adversely affect health-related
quality of life and are likely to contribute to the physical
disability and economic burden resulting from the disease.
Factors such as cigarette smoke exposure, heightened experiences of dyspnoea, physical inactivity and social isolation,
chronic hypoxia and long-term oxygen therapy may contribute
to these psychological disorders in chronic obstructive pulmonary disease. Despite the increasing awareness of the
prevalence and importance of anxiety and depressive symptoms in chronic obstructive pulmonary disease patients, the
use of instruments specifically designed to screen for these
features is not widespread. Although the optimal regimen for
treating these disorders has not been established, supervised
exercise training and appropriate pharmacological therapy are
effective options.

CONCLUSION
Anxiety and depressive symptoms are common in patients
with chronic obstructive pulmonary disease. Regardless of

ACKNOWLEDGEMENTS
The authors gratefully acknowledge S. Martin for expert
assistance in preparing this manuscript.

EUROPEAN RESPIRATORY JOURNAL

VOLUME 31 NUMBER 3

673

c

ANXIETY AND DEPRESSION IN END-STAGE COPD

REFERENCES
1 Pauwels RA, Buist AS, Calverley PMA, Jenkins CR,
Hurd SS, GOLD Scientific Committee. Global strategy for
the diagnosis, management, and prevention of chronic
obstructive pulmonary disease. NHLBI/WHO Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
Workshop summary. Am J Respir Crit Care Med 2001; 163:
1256–1276.
2 Maltais F, LeBlanc P, Whittom F, et al. Oxidative enzyme
activities of the vastus lateralis muscle and the functional
status in patients with COPD. Thorax 2000; 55: 848–853.
3 Marquis K, Debigare R, Lacasse Y, et al. Midthigh muscle
cross-sectional area is a better predictor of mortality than
body mass index in patients with chronic obstructive
pulmonary disease. Am J Respir Crit Care Med 2002; 166:
809–813.
4 O’Donnell DE, Aaron S, Bourbeau J, et al. State of the Art
Compendium: Canadian Thoracic Society recommendations for the management of chronic obstructive pulmonary disease. Can Respir J 2004; 11: Suppl. B, 7B–59B.
5 Fletcher C, Peto R. The natural history of chronic airflow
obstruction. Br Med J 1977; 1: 1645–1648.
6 Nocturnal Oxygen Therapy Trial Group. Continuous or
nocturnal oxygen therapy in hypoxemic chronic obstructive lung disease: a clinical trial. Ann Intern Med 1980; 93:
391–398.
7 Medical Research Council Working Party. Long term
domiciliary oxygen therapy in chronic hypoxic cor
pulmonale complicating chronic bronchitis and emphysema. Report of the Medical Research Council Working
Party. Lancet 1981; 1: 681–686.
8 Poole PJ, Chacko E, Wood-Baker RW, Cates CJ. Influenza
vaccine for patients with chronic obstructive pulmonary
disease. Cochrane Database Syst Rev 2006; CD002733.
9 Donohue JF, van Noord JA, Bateman ED, et al. A 6month, placebo-controlled study comparing lung function and health status changes in COPD patients treated
with tiotropium or salmeterol. Chest 2002; 122: 47–55.
10 Fishman A, Martinez F, Naunheim K, et al. A randomized
trial comparing lung-volume-reduction surgery with
medical therapy for severe emphysema. N Engl J Med
2003; 348: 2059–2073.
11 Lacasse Y, Goldstein R, Lasserson TJ, Martin S.
Pulmonary rehabilitation for chronic obstructive pulmonary disease. Cochrane Database Syst Rev 2006;
CD003793.
12 Monninkhof E, van der Valk P, van der Palen J, van
Herwaarden C, Partridge MR, Zielhuis G. Self-management education for patients with chronic obstructive
pulmonary disease: a systematic review. Thorax 2003; 58:
394–398.
13 Ferguson CJ, Stanley M, Souchek J, Kunik ME. The utility
of somatic symptoms as indicators of depression and
anxiety in military veterans with chronic obstructive
pulmonary disease. Depress Anxiety 2006; 23: 42–49.
14 Hynninen KM, Breitve MH, Wiborg AB, Pallesen S,
Nordhus IH. Psychological characteristics of patients
with chronic obstructive pulmonary disease: a review.
J Psychosom Res 2005; 59: 429–443.
15 Manual for the State–Trait Anxiety Inventory (Form Y).
Palo Alto, Consulting Psychologist’s Press, 1983.
674

VOLUME 31 NUMBER 3

K. HILL ET AL.

16 Nault D, Siok MA, Borycki E, Melanson D, Rousseau L,
Lacasse Y. Psychological considerations in COPD. In:
Bourbeau J, Nault D, Borycki E, eds. Comprehensive
Management of Chronic Obstructive Pulmonary Disease.
Hamilton, BC Dekker Inc., 2002; pp. 215–244.
17 Burgess A, Kunik ME, Stanley MA. Chronic obstructive
pulmonary disease: assessing and treating psychological
issues in patients with COPD. Geriatrics 2005; 60: 18–21.
18 American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders. 4th Edn. Text
revision. Washington, American Psychiatric Association,
2000.
19 Smoller JW, Pollack MH, Otto MW, Rosenbaum JF,
Kradin RL. Panic anxiety, dyspnea, and respiratory
disease. Theoretical and clinical considerations. Am J
Respir Crit Care Med 1996; 154: 6–17.
20 Brenes GA. Anxiety and chronic obstructive pulmonary
disease: prevalence, impact, and treatment. Psychosom
Med 2003; 65: 963–970.
21 Mikkelsen RL, Middelboe T, Pisinger C, Stage KB.
Anxiety and depression in patients with chronic obstructive pulmonary disease (COPD). A review. Nord J
Psychiatry 2004; 58: 65–70.
22 Dowson CA, Kuijer RG, Mulder RT. Anxiety and selfmanagement behaviour in chronic obstructive pulmonary disease: what has been learned? Chron Respir Dis 2004;
1: 213–220.
23 Kvaal K, Macijauskiene J, Engedal K, Laake K. High
prevalence of anxiety symptoms in hospitalized geriatric
patients. Int J Geriatr Psychiatry 2001; 16: 690–693.
24 Ashmore JA, Emery CF, Hauck ER, MacIntyre NR.
Marital adjustment among patients with chronic obstructive pulmonary disease who are participating in pulmonary rehabilitation. Heart Lung 2005; 34: 270–278.
25 Gudmundsson G, Gislason T, Janson C, et al. Depression,
anxiety and health status after hospitalisation for COPD:
a multicentre study in the Nordic countries. Respir Med
2006; 100: 87–93.
26 Light RW, Merrill EJ, Despars JA, Gordon GH,
Mutalipassi LR. Prevalence of depression and anxiety in
patients with COPD. Relationship to functional capacity.
Chest 1985; 87: 35–38.
27 McCathie HC, Spence SH, Tate RL. Adjustment to
chronic obstructive pulmonary disease: the importance
of psychological factors. Eur Respir J 2002; 19: 47–53.
28 Hajiro T, Nishimura K, Tsukino M, Ikeda O, Oga T.
Stages of disease severity and factors that affect the
health status of patients with chronic obstructive pulmonary disease. Respir Med 2000; 94: 841–846.
29 Wagena EJ, Arrindell WA, Wouters EF, van Schayk CP.
Are patients with COPD psychologically distressed? Eur
Respir J 2005; 26: 242–248.
30 Engstrom CP, Persson LO, Larsson S, Ryden A,
Sullivan M. Functional status and well being in chronic
obstructive pulmonary disease with regard to clinical
parameters and smoking: a descriptive and comparative
study. Thorax 1996; 51: 825–830.
31 Dowson C, Laing R, Barraclough R, et al. The use of the
Hospital Anxiety and Depression Scale (HADS) in
patients with chronic obstructive pulmonary disease: a
pilot study. N Z Med J 2001; 114: 447–449.
EUROPEAN RESPIRATORY JOURNAL

K. HILL ET AL.

32 Patton GC, Hibbert M, Rosier MJ, Carlin JB, Caust J,
Bowes G. Is smoking associated with depression and
anxiety in teenagers? Am J Public Health 1996; 86: 225–230.
33 Breslau N, Kilbey MM, Andreski P. Nicotine withdrawal
symptoms and psychiatric disorders: findings from an
epidemiologic study of young adults. Am J Psychiatry
1992; 149: 464–469.
34 Costi S, Brooks D, Goldstein RS. Perspectives that
influence action plans for chronic obstructive pulmonary
disease. Can Respir J 2006; 13: 362–368.
35 Bailey PH. The dyspnea-anxiety-dyspnea cycle – COPD
patients’ stories of breathlessness: ‘‘It’s scary/When you
can’t breathe’’. Qual Health Res 2004; 14: 760–778.
36 Rose C, Wallace L, Dickson R, et al. The most effective
psychologically-based treatments to reduce anxiety and
panic in patients with chronic obstructive pulmonary
disease (COPD): a systematic review. Patient Educ Couns
2002; 47: 311–318.
37 Garuti G, Cilione C, Dell’Orso D, et al. Impact of
comprehensive pulmonary rehabilitation on anxiety and
depression in hospitalized COPD patients. Monaldi Arch
Chest Dis 2003; 59: 56–61.
38 Cully JA, Graham DP, Stanley MA, et al. Quality of life in
patients with chronic obstructive pulmonary disease and
comorbid anxiety or depression. Psychosomatics 2006; 47:
312–319.
39 Lustig FM, Haas A, Castillo R. Clinical and rehabilitation
regime in patients with chronic obstructive pulmonary
diseases. Arch Phys Med Rehabil 1972; 53: 315–322.
40 Dahlen I, Janson C. Anxiety and depression are related to
the outcome of emergency treatment in patients with
obstructive pulmonary disease. Chest 2002; 122:
1633–1637.
41 Gudmundsson G, Gislason T, Janson C, et al. Risk factors
for rehospitalisation in COPD: role of health status,
anxiety and depression. Eur Respir J 2005; 26: 414–419.
42 Kim HF, Kunik ME, Molinari VA, et al. Functional
impairment in COPD patients: the impact of anxiety and
depression. Psychosomatics 2000; 41: 465–471.
43 Crockett AJ, Cranston JM, Moss JR, Alpers JH. The
impact of anxiety, depression and living alone in chronic
obstructive pulmonary disease. Qual Life Res 2002; 11:
309–316.
44 Hamilton M. The assessment of anxiety states by rating.
Br J Med Psychol 1959; 32: 50–55.
45 Beck AT, Epstein N, Brown G, Steer RA. An inventory for
measuring clinical anxiety: psychometric properties.
J Consult Clin Psychol 1988; 56: 893–897.
46 Zigmond AS, Snaith RP. The hospital anxiety and
depression scale. Acta Psychiatr Scand 1983; 67: 361–370.
47 Derogatis LR. SCL-90-R: Administration, Scoring and
Procedures Manual. 2nd Edn. Baltimore, Clinical
Psychometrics Research, 1983.
48 Spitzer RL, Kroenke K, Williams JB. Validation and
utility of a self-report version of PRIME-MD: the PHQ
primary care study. Primary Care Evaluation of Mental
Disorders. Patient Health Questionnaire. JAMA 1999; 282:
1737–1744.
49 Yohannes AM, Connolly MJ. Pulmonary rehabilitation
programmes in the UK: a national representative survey.
Clin Rehabil 2004; 18: 444–449.
EUROPEAN RESPIRATORY JOURNAL

ANXIETY AND DEPRESSION IN END-STAGE COPD

50 Australian Lung Foundation, Australian Physiotherapy
Association. Pulmonary Rehabilitation Toolkit. www.
lungnet.org.au/copd/PR_Toolkit.html Date last updated:
September 14, 2007. Date last accessed: November 19, 2007.
51 Brooks D, Sottana R, Bell B, et al. Characterization of
pulmonary rehabilitation programs in Canada in 2005.
Can Respir J 2007; 14: 87–92.
52 Kunik ME, Roundy K, Veazey C, et al. Surprisingly high
prevalence of anxiety and depression in chronic breathing disorders. Chest 2005; 127: 1205–1211.
53 Argyropoulou P, Patakas D, Koukou A, Vasiliadis P,
Georgopoulos D. Buspirone effect on breathlessness and
exercise performance in patients with chronic obstructive
pulmonary disease. Respiration 1993; 60: 216–220.
54 Singh NP, Despars JA, Stansbury DW, Avalos K,
Light RW. Effects of buspirone on anxiety levels and
exercise tolerance in patients with chronic airflow
obstruction and mild anxiety. Chest 1993; 103: 800–804.
55 Silvertooth EJ, Doraiswamy PM, Clary GL, et al.
Citalopram and quality of life in lung transplant
recipients. Psychosomatics 2004; 45: 271–272.
56 Borson S, McDonald GJ, Gayle T, Deffebach M,
Lakshminaravan S, VanTuinen C. Improvement in mood,
physical symptoms, and function with nortriptyline for
depression in patients with chronic obstructive pulmonary disease. Psychosomatics 1992; 33: 190–201.
57 Kunik ME, Braun U, Stanley MA, et al. One session
cognitive behavioural therapy for elderly patients with
chronic obstructive pulmonary disease. Psychol Med 2001;
31: 717–723.
58 de Godoy DV, de Godoy RF. A randomized controlled
trial of the effect of psychotherapy on anxiety and
depression in chronic obstructive pulmonary disease.
Arch Phys Med Rehabil 2003; 84: 1154–1157.
59 Renfroe KL. Effect of progressive relaxation on dyspnea
and state anxiety in patients with chronic obstructive
pulmonary disease. Heart Lung 1988; 17: 408–413.
60 Gift AG, Moore T, Soeken K. Relaxation to reduce
dyspnea and anxiety in COPD patients. Nurs Res 1992;
41: 242–246.
61 Sassi-Dambron DE, Eakin EG, Ries AL, Kaplan RM.
Treatment of dyspnea in COPD. A controlled clinical trial
of dyspnea management strategies. Chest 1995; 107:
724–729.
62 Emery CF, Leatherman NE, Burker EJ, MacIntyre NR.
Psychological outcomes of a pulmonary rehabilitation
program. Chest 1991; 100: 613–617.
63 Griffiths TL, Burr ML, Campbell IA, et al. Results at
1 year of outpatient multidisciplinary pulmonary rehabilitation: a randomised controlled trial. Lancet 2000; 355:
362–368.
64 Guell R, Resqueti V, Sangenis M, et al. Impact of
pulmonary rehabilitation on psychosocial morbidity in
patients with severe COPD. Chest 2006; 129: 899–904.
65 Kayahan B, Karapolat H, Atyntoprak E, Atasever A,
Ozturk O. Psychological outcomes of an outpatient
pulmonary rehabilitation program in patients with
chronic obstructive pulmonary disease. Respir Med 2006;
100: 1050–1057.
66 Emery CF, Schein RL, Hauck ER, MacIntyre NR.
Psychological and cognitive outcomes of a randomized
VOLUME 31 NUMBER 3

675

c

ANXIETY AND DEPRESSION IN END-STAGE COPD

67

68

69

70

71
72

73

74

75

76

77

78

79

80

81

676

K. HILL ET AL.

trial of exercise among patients with chronic obstructive
pulmonary disease. Health Psychol 1998; 17: 232–240.
Emery CF, Shermer RL, Hauck ER, Hsiao ET,
MacIntyre NR. Cognitive and psychological outcomes
of exercise in a 1-year follow-up study of patients with
chronic obstructive pulmonary disease. Health Psychol
2003; 22: 598–604.
Dekhuijzen PN, Beek MM, Folgering HT, Van
Herwaarden CL. Psychological changes during pulmonary rehabilitation and target-flow inspiratory muscle
training in COPD patients with a ventilatory limitation
during exercise. Int J Rehabil Res 1990; 13: 109–117.
McSweeny AJ, Grant I, Heaton RK, Adams KM,
Timms RM. Life quality of patients with chronic
obstructive pulmonary disease. Arch Intern Med 1982;
142: 473–478.
Yohannes AM, Baldwin RC, Connolly MJ. Prevalence of
sub-threshold depression in elderly patients with chronic
obstructive pulmonary disease. Int J Geriatr Psychiatry
2003; 18: 412–416.
Wamboldt FS. Anxiety and depression in COPD: a call
(and need) for further research. COPD 2005; 2: 199–201.
Kinsman RA, Yaroush RA, Fernandez E, Dirks JF,
Schocket M, Fukuhara J. Symptoms and experiences in
chronic bronchitis and emphysema. Chest 1983; 83:
755–761.
Guyatt GH, Townsend M, Berman LB, Pugsley SO.
Quality of life in patients with chronic airflow limitation.
Br J Dis Chest 1987; 81: 45–54.
van Ede L, Yzermans CJ, Brouwer HJ. Prevalence of
depression in patients with chronic obstructive pulmonary disease: a systematic review. Thorax 1999; 54: 688–692.
Wagena EJ, Kant I, Huibers MJ, et al. Psychological
distress and depressed mood in employees with asthma,
chronic bronchitis or emphysema: a population-based
observational study on prevalence and the relationship with smoking cigarettes. Eur J Epidemiol 2004; 19:
147–153.
Yohannes AM, Roomi J, Baldwin RC, Connolly MJ.
Depression in elderly outpatients with disabling chronic
obstructive pulmonary disease. Age Ageing 1998; 27:
155–160.
Norwood R. Prevalence and impact of depression in
chronic obstructive pulmonary disease patients. Curr
Opin Pulm Med 2006; 12: 113–117.
Yesavage JA, Brink TL, Rose TL, et al. Development and
validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res 1982; 17: 37–49.
Lacasse Y, Rousseau L, Maltais F. Prevalence of depressive symptoms and depression in patients with severe
oxygen-dependent chronic obstructive pulmonary disease. J Cardiopulm Rehabil 2001; 21: 80–86.
Blazer II DG. Mood disorders: epidemiology. In: Sadock
BJ, Sadock VA, eds. Comprehensive Textbook of
Psychiatry. Philadelphia, Lippincott, Williams and
Wilkins, 2000; pp. 1298–1308.
van Manen JG, Bindels PJ, Dekker FW, IJzermans CJ, van
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