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ABSTRACT: This study was designed to assess the level of psychological distress in a

heterogeneous group of patients with chronic obstructive pulmonary disease (COPD), and

compare them with the general population and psychiatric outpatients.

A total of 118 patients with COPD, a random sample of 500 subjects from the general population

and 500 psychiatric outpatients participated in this study. The Dutch version of the Symptom

Checklist-90-Revised was used to assess general psychological distress.

The sample of patients with COPD experienced significantly more psychological distress than

the general population and significantly less than psychiatric outpatients. Furthermore, no

significant association was found between the severity of the pulmonary disease and the level of

psychological distress, although patients with severe or very severe COPD appeared to be at

increased risk of depression. Lastly, the pattern of psychological complaints seems comparable

in depressed patients with COPD and psychiatric outpatients. Once patients with COPD report

suffering from depressive symptoms, the level of distress seems to increase to that found in

psychiatric outpatients.

In conclusion, in clinical settings in which psychological complaints are not routinely assessed,

the Beck Depression Inventory and Symptom Checklist-90-Revised are very useful for drawing

attention to depression and psychological distress.

KEYWORDS: Chronic obstructive pulmonary disease, depression, psychological distress,

psychoneuroticism, Symptom Checklist-90-Revised

C
hronic obstructive pulmonary disease
(COPD) is a highly incapacitating health
problem and can disturb various aspects

of a patient’s life. The ability to function in day-to-
day life, as well as the quality of life of a patient
with COPD, may be further complicated by
psychological complaints or even a concurrent
mental disorder. Although the physical illness
itself probably contributes to the occurrence and
severity of the psychological complaints, this does
not mean that these complaints will be resolved
once the respiratory complaints are treated.
Indeed, in daily practice, the presence of psycho-
logical complaints or mental disorders in patients
with COPD is often regarded as a complication
caused by the physical complaints [1]. As a result,
they are regularly overlooked, often remain
undiagnosed and are rarely treated [1, 2].

Most of the published research on psychological
complaints and COPD has addressed the rela-
tionship between depression or depressive
symptoms and COPD. However, it remains to
be investigated whether patients with COPD are
at an increased risk of depression compared with
controls. In their review, VAN EDE et al. [3]

concluded that the empirical evidence for a
significant risk of depression in patients with
COPD remains inconclusive, mainly as a result of
the poor methodological quality of most of the
published studies, the absence of a control group
and small sample sizes. Since the publication of
the review of VAN EDE et al. [3], further studies
(e.g. those of LACASSE et al. [4], DAHLÉN and
JANSON [5], PERUZZA et al. [6], YOHANNES and
co-workers [7, 8], DOWSON et al. [9], STAGE et al.
[10], VAN MANEN et al. [11], AYDIN and ULUŞAHIN

[13], and AGHANWA and ERHABOR [12]) have
addressed the prevalence of depression in
patients with COPD. However, relatively few
studies have evaluated whether patients with
COPD are at an increased risk of depression
compared with a control group (consisting of
healthy subjects [6, 11, 12], patients with tuber-
culosis [13] and/or hypertensive patients [12]).
Furthermore, in only one of these studies did the
group of COPD patients as well as the control
group(s) each consist of .60 subjects [11].

It is unlikely that depression is the only mental
disorder that has a significant impact on the
quality of life of patients with COPD. Research
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seems to indicate, for instance, that the prevalence of anxiety
disorders, particularly generalised anxiety disorder and panic
disorder, is higher in patients with COPD than in the general
population [14]. Not surprisingly, anxiety too can have a
significant and negative impact on the quality of life of patients
with COPD, and might be associated with greater disability
and impaired functional status [14]. Nonetheless, most of the
studies on anxiety and COPD have also had major drawbacks,
such as the absence of a control group and small sample sizes
[14]. Research on the presence and severity of other mental
disorders in patients with COPD is lacking.

The aim of the present study was to determine the level of
psychological distress in a heterogeneous sample of patients
with COPD. As previously stated, most of the studies in which
the presence of psychological complaints and mental disorders
in patients with COPD was compared with that in a control
group used healthy subjects as the control group. In order to
assess the severity of existing psychological problems in
patients with COPD, the present authors believe that a healthy
control group is insufficient. First, patients with COPD were
therefore compared not only with a random sample of the
general population, but also with a random sample of
psychiatric outpatients. Secondly, in order to assess the
association between the severity of the obstruction and
psychological distress or depression, the patients with mild-
to-moderate COPD were compared with those patients
classified as suffering from severe-to-very severe COPD.
Finally, the depressed COPD patients were separated from
the nondepressed, and the former group was compared with
the psychiatric outpatients.

METHODS
Selection of patients with chronic obstructive pulmonary
disease
For this study, outpatients as well as inpatients with COPD
were recruited. Participants were recruited from the general
public and from the Pulmonary Rehabilitation Centre
Hornerheide, the Netherlands. All participants were recruited
from the same province (Limburg) in the south of The
Netherlands and provided written informed consent. The
diagnosis of COPD was based on the definition provided by
the Global Initiative for Chronic Obstructive Lung Disease
(GOLD) [15, 16]. For this study, patients with a forced
expiratory volume in one second (FEV1) reversibility of
.12% of the predicted value were excluded. Furthermore, all
participants had to have a smoking history of o5 yrs. In order
to balance for disease severity, the inclusion of patients was
stratified according to GOLD staging.

Inhalation of bronchodilators was withheld for o12 h before
pulmonary function was tested. Spirometry was performed
using a flow screen (Masterlab; Jaeger, Würzburg, Germany)
before and 20 min after inhalation of 400 mg salbutamol, using
a metered-dose inhaler with a spacer device. FEV1 and forced
vital capacity (FVC) were calculated from the flow–volume
curve. The highest value of at least three acceptable assess-
ments was used in the analysis.

Selection of general population and psychiatric outpatients
For the Dutch version of the Symptom Checklist-90-Revised
(SCL-90-R), ARRINDELL and ETTEMA [17] collected data from

different Dutch reference groups. From both the general
population (n52,394) and psychiatric outpatient reference
(n55,748) groups, 500 respondents who did not have any
missing values for the total scores for the different subscales of
the SCL-90-R were randomly selected. Both random samples
were stratified according to age and sex, in order to create
groups that were comparable, as regards these variables, to the
present group of patients with COPD.

Measurements
For the measurement of general psychological distress, the
Dutch version of the SCL-90-R was used [17]. The SCL-90-R is a
90-item self-reported symptom inventory that is designed to
screen for a broad range of psychological complaints [18]. Each
of the 90 items is rated on a five-point Likert-type scale,
ranging from ‘‘not at all’’ (1) to ‘‘extremely’’ (5) for indication
of the severity of symptoms over the past week. Subsequently,
the answers are combined in eight primary symptom dimen-
sions: phobic anxiety (d1); general anxiety (d2); depression
(d3); hostility (d4); inadequacy of thought and action (d5);
interpersonal sensitivity and paranoid ideation (d6); sleeping
problems (d7); and somatisation (d8). The total score is used to
assess the level of general psychological distress. Although the
SCL-90-R was originally developed for psychiatric outpatients,
it has been used in several settings (e.g. primary care, general
population and chronic pain patients), and has proved to have
good-to-excellent psychometric properties [17].

Since clinical cut-off scores for the subscales of the SCL-
90-R are not available, the SCL-90-R cannot be used to assess
the presence of a psychological illness (e.g. depression).
Therefore, the Beck Depression Inventory (BDI) was used to
assess the presence of depression [19]. In accordance with BECK

et al. [19], a cut-off score of 15 was used for the BDI, in order to
separate the patients with no or mild depression (BDI ,15)
from those with moderate-to-severe depression (BDI o15).
The BDI is based on clinical observations, which were
consolidated systematically into 21 symptoms and attitudes
that can be rated 0–3 in terms of intensity [19]. The items
were chosen to assess the intensity of depression [19]. In
patients with missing data for three or less of the 21 items
of the BDI, the missing data were replaced by the mean values
of the valid data.

Age and body mass index (expressed in kg?m-2) were also
assessed in each patient with COPD.

Statistical analysis
Descriptive statistics were computed for each of the variables
analysed. Results are presented as mean¡SD. In order to
compare the different groups stratified by age and sex, the
independent-samples t-test and Chi-squared test were used.
Since the SCL-90-R has never been used in patients with
COPD, the internal consistency (Cronbach’s a-coefficient [20])
of the subscales of the SCL-90-R was assessed [17]. The size of
Cronbach’s a-coefficient reflects the reliability of the scale. a-
Coefficients of ,0.70 were considered unacceptably low, those
of 0.70–0.79 reasonable and those of o0.80 good-to-excellent
[21]. Furthermore, the homogeneity of the subscales was
assessed by calculating the mean inter-item correlation
separately for every subscale. Homogeneity refers to the
statistical coherence of the scale items, and is assumed to be
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optimal if the mean inter-item correlation lies in the range
0.20–0.40 [22]. High mean inter-item correlations (.0.70) could
indicate redundancy of some of the items. The prevalence of
depression was determined by estimating the percentage of
patients with a score of o15 on the BDI. The observations on
the subscales of the SCL-90-R within the general population
and patients with COPD were not normally distributed. In
order to compare the scores on the subscales of the SCL-90-R,
the nonparametric Mann-Whitney U-test was used. The
critical value of a was set at 0.01.

RESULTS
Patient characteristics
A total of 197 subjects gave oral consent to participation in the
present study. In total, 75 subjects were excluded on the basis
of an FEV1/FVC ratio of .0.7. A further four subjects were
excluded because their FEV1 reversibility was .12% pred. For
the present study, data from 118 patients with COPD were
used. The demographic and clinical characteristics of the study
population are shown in table 1. Results indicate that almost
30% of the included patients (n535) had a score of o15 on the
BDI, indicating moderate-to-severe depression.

Internal consistency of questionnaires
Table 2 presents Cronbach’s a-coefficients for the subscales of
the SCL-90-R. The a-coefficients range 0.62–0.94. The internal
consistency of the SCL-90-R subscales, except for the hostility
scale, which was rather low (a50.62), was good-to-excellent.
Since Cronbach’s a-coefficient also depends on the number of
items, and the homogeneity of the hostility scale was 0.25, it
can be concluded that this subscale of the SCL-90-R was
reliable. The mean inter-item correlations of the other SCL-90-R
subscales ranged 0.36–0.62, indicating appropriate item
homogeneity.

Psychological distress and depression in patients with
chronic obstructive pulmonary disease
As the random samples of the general population and
psychiatric outpatients were stratified according to age and
sex, the sample of patients with COPD did not differ from the
general population (t5-1.214, degrees of freedom (df)5620,
p50.71) or psychiatric outpatient (t5-0.377, df5154, p50.23)
groups on the basis of age, or on the basis of sex (x250.66,
p50.42). The mean¡SD age of the general population sample
was 56.4¡9.1 yrs. The age of the psychiatric outpatients was
57.1¡9.0 yrs. Both groups consisted of 250 males and 250
females.

Table 3 shows the scores for the subscales of the SCL-90-R in
patients with COPD, the general population and psychiatric
outpatients. The higher the score, the more symptoms of
psychological distress were reported. Patients with COPD
scored significantly more highly on all subscales of the SCL-90-
R compared with the general population (pf0.01 for all) and
significantly less than psychiatric outpatients (pf0.01 for all).
Thus, patients with COPD reported significantly more psy-
chological complaints than the general population and
significantly less than psychiatric outpatients.

As ARRINDELL and ETTEMA [17] point out, in general, females
report more psychological distress than males, with the
differences reflecting small-to-negligible effect sizes. In other
words, females scored slightly more highly on all subscales of
the SCL-90-R than males. Although the present results support
this general finding, no significant difference was found for
any of the subscales between male and female patients with
COPD (p.0.01 for all). The same trend was found for the BDI.

The prevalence of moderate-to-severe depression was higher

in females than in males (36 versus 25%) and seems clinically

relevant, although the difference was not significant (x251.78,

df51, p50.18).

Table 4 presents the prevalence of depression in patients with

mild-to-moderate and severe-to-very severe COPD. Although

TABLE 1 Demographic and clinical characteristics of
selected patients with chronic obstructive
pulmonary disease (COPD)

COPD

Subjects n 118

Age yrs 57.5¡9.0

Males 65 (55)

BMI kg?m-2 24.4¡4.8

Post-bronchodilator FEV1 % pred 56.0¡27.2

FEV1/FVC ratio 0.47¡0.14

GOLD COPD stage

Mild 28 (23.7)

Moderate 30 (25.4)

Severe 38 (32.2)

Very severe 22 (18.6)

BDI o15 35 (29.7)

Data are presented as n, mean¡SD and n (%). BMI: body mass index; FEV1:

forced expiratory volume in one second; % pred: percentage of the predicted

value; FVC: forced vital capacity; GOLD: Global Initiative for Chronic

Obstructive Lung Disease; BDI: Beck Depression Inventory.

TABLE 2 Internal consistencies of Symptom Checklist-90-
Revised (SCL-90-R) subscales in patients with
chronic obstructive pulmonary disease

SCL-90-R# Items n Cronbach’s

a-coefficient

Homogeneity"

Phobic anxiety (7–35) 7 0.86 0.48

General anxiety (10–50) 10 0.92 0.52

Depression (16–80) 16 0.94 0.51

Hostility (6–30) 6 0.62 0.25

Inadequacy of thought and

action (9–45)

9 0.88 0.45

Interpersonal sensitivity and

paranoid ideation (18–90)

18 0.94 0.45

Sleeping problems (3–15) 3 0.83 0.62

Somatisation (12–60) 12 0.87 0.36

#: theoretical score ranges shown in parentheses; ": mean inter-item

correlation.
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a higher percentage of patients with severe or very severe

COPD reported suffering from moderate-to-severe depression

compared with patients with mild or moderate COPD (37

versus 22%), this difference was not significant (x252.87,

p50.09). The same table shows that no difference was detected

in general psychological distress between patients with COPD

stage I or II and those with stage III or IV (p.0.05 for all).

Figure 1 shows the mean SCL-90-R subscale scores for
depressed and nondepressed patients with COPD and
psychiatric outpatients. Depressed patients with COPD (BDI
o15) had significantly worse scores (higher means) for all
subscales of the SCL-90-R than those patients with no
depression (BDI ,15; p,0.01 for all). However, when the
group of depressed COPD patients was compared with the
psychiatric outpatients, no significant differences could be
found on any of the subscales of the SCL-90-R. These results
indicate that the pattern of psychological complaints (i.e. mean
SCL-90-R subscale scores) was comparable in depressed
patients with COPD and psychiatric outpatients.
Furthermore, the depressed patients with COPD experienced

significantly more general distress than the psychiatric out-

patients (SCL-90-R total scores of 205.1 and 199.0, respectively;

p,0.01). It is, however, also questionable whether this

difference is clinically relevant.

DISCUSSION
The present study specifically set out to determine the level of
psychological distress in a heterogeneous group of patients
with COPD as compared with the general population and
psychiatric outpatients using the SCL-90-R. Although a large
body of evidence has shown that the subscales of the SCL-90-R
are valid and stable in different groups (e.g. general popula-
tion, primary care population and psychiatric outpatients) [17],
no study could be found in which the SCL-90-R was used in
patients with COPD. The reliability analyses performed in the
present study show that the SCL-90-R is a reliable instrument

TABLE 4 Psychological distress and prevalence of
depression in patients with chronic obstructive
pulmonary disease (COPD), grouped according to
Global Initiative for Chronic Obstructive Lung
Disease staging

Mild-to-moderate

COPD

Severe-to-very

severe COPD

Subjects n 58 60

Age yrs 54.9¡7.7 60.0¡9.6

Males 32 (55) 33 (55)

BDI o15 13 (22) 22 (37)

SCL-90-R subscale score

Phobic anxiety 9.7¡4.3 10.4¡4.9

General anxiety 17.2¡8.2 17.3¡7.3

Depression 30.3¡14.1 31.3¡13.4

Hostility 7.9¡2.3 7.5¡1.9

Inadequacy of thought and

action

16.6¡6.2 18.1¡7.0

Interpersonal sensitivity and

paranoid ideation

27.9¡10.6 26.8¡11.1

Sleeping problems 6.9¡3.2 7.2¡3.7

Somatisation 23.4¡8.0 23.1¡8.0

General psychological distress# 153.0¡55.2 154.4¡52.6

Data are presented as n, mean¡SD and n (%).BDI: Beck Depression Inventory;

SCL-90-R: Symptom Checklist-90-Revised. #: total score.
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FIGURE 1. Symptom Checklist-90-Revised subscale (d1: phobic anxiety, d2:

general anxiety, d3: depression, d4: hostility, d5: inadequacy of thought and action,

d6: interpersonal sensitivity and paranoid ideation, d7: sleeping problems, d8:

somatisation) scores in psychiatric outpatients (h) and depressed (&) and

nondepressed (&) patients with chronic obstructive pulmonary disease. Data are

presented as mean¡SD.

TABLE 3 Psychological distress in patients with chronic
obstructive pulmonary disease (COPD), the
general population and psychiatric outpatients

General Dutch

population

COPD

patients

Psychiatric

outpatients

Subjects n 500 118 500

SCL-90-R subscale

score

Phobic anxiety 7.9¡2.2 10.0¡4.6 13.5¡7.3

General anxiety 12.9¡4.9 17.2¡7.7 24.8¡9.6

Depression 21.5¡7.3 30.8¡13.7 42.4¡14.1

Hostility 7.0¡1.9 7.7¡2.1 10.2¡4.1

Inadequacy of

thought and

action

13.1¡4.5 17.4¡6.6 21.7¡7.9

Interpersonal sensi-

tivity and paranoid

ideation

23.8¡7.4 27.4¡10.8 35.4¡13.1

Sleeping problems 4.9¡2.6 7.1¡3.5 8.5¡3.9

Somatisation 17.3¡5.9 23.2¡8.0 26.1¡9.9

General psychological

distress#

119.4¡33.4 153.7¡53.7 199.0¡59.4

Data are presented as n and mean¡SD. SCL-90-R: Symptom Checklist-90-

Revised. #: total score.
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for measuring the level of psychological distress in patients
with COPD.

The present sample of patients with COPD experienced
markedly more psychological distress than a random sample
from the general Dutch population. At the same time, patients
with COPD scored significantly less on the subscales of the
SCL-90-R than psychiatric outpatients. In daily practice, it is
often assumed that the physical illness itself contributes to the
occurrence and severity of mental disorders [1]. It was,
therefore, assessed whether the level of psychological distress
is associated with the severity of the pulmonary obstruction. No
significant increase in psychological complaints was found in
patients with severe or very severe COPD compared to patients
with mild or moderate COPD. There does not seem to be a
significant or clinically relevant difference in psychological
distress between patients with severe or very severe COPD
and patients with mild or moderate COPD. However, since
the SCL-90-R cannot be used to identify cases (it is designed
to screen for a broad range of psychological complaints), this
lack of a significant difference in psychological distress
between patients with severe or very severe COPD com-
pared to patients with mild or moderate COPD does not
mean that the number of patients with a mental disorder is
also comparable between the groups.

In the present study, the prevalence of depression (assessed
using the BDI) in patients with severe or very severe COPD
was 37% compared with 22% in patients with mild or
moderate COPD. Although this difference was rather large, it
failed to reach significance. It could very well be that the
difference found is clinically relevant as the sample size of
patients with COPD might not have been sufficient to detect a
significant difference. Only one other study could be identified
in which the prevalence of depression in severe COPD patients
was compared with that found in patients with mild or
moderate COPD [11]. VAN MANEN et al. [11] also found that
patients with severe airways obstruction were at an increased
risk of depression (25 versus 20%), although the difference
between these groups was much less. These authors also failed
to find a significant difference in prevalence rates. This
variation in prevalence rates might have been caused by the
use of different measures for depression.

Finally, the level of psychological distress in depressed COPD
patients was compared with that found in psychiatric
outpatients. On all subscales of the SCL-90-R, no difference
was detected between depressed patients with COPD and
psychiatric outpatients. Although depressed patients with
COPD experienced significantly more general distress (as
assessed by the total SCL-90-R score) than psychiatric
outpatients, this difference was very small and most probably
not clinically relevant. Although the absence of significant
differences does not imply clinical comparability or equiva-
lence [23], the level of psychological distress experienced, as
assessed by the subscales of the SCL-90-R, seems to be similar
in both groups. In other words, depressed patients with
COPD seem to experience the same pattern of psychological
complaints as psychiatric outpatients. Do these results mean
that depressed patients with COPD are also more likely than
the general population to suffer from mental disorders (e.g.
anxiety, depression and somatisation)? Furthermore, is the

level of these disorders in depressed patients with COPD
comparable to that found in psychiatric outpatients?
Although the SCL-90-R cannot be used to assess the presence
of mental disorders, the results of the present study support
these suppositions. Earlier research seems to indicate, for
instance, that patients with COPD not only are at an increased
risk of anxiety [14], but also frequently have problems with
sleeping [24]. Sleep in patients with COPD is characterised by
longer latency to sleep onset, more frequent arousals and
awakenings, more frequent stage changes and poorer sleep
efficiency compared with healthy individuals [24]. Although
these problems are often not severe enough to warrant a
diagnosis of insomnia, they still have an impact on the
person’s physical and mental well-being, as well as on their
ability to carry out everyday work and social activities [25].
Furthermore, many people with depression also report
difficulties with sleeping [25].

A number of limitations of the present study need to be
mentioned. First, since a cross-sectional design was used, only
associations can be assessed, and causal inferences cannot be
drawn. This means that it could not be established whether
the physical illness itself causes the occurrence and severity of
the psychological complaints. Secondly, all measures were
self-reported. In order to determine the presence of depres-
sion and the level of psychological distress, patients were
asked to answer the questions of the BDI and the SCL-90-R.
As a consequence of this, clinical diagnoses of major
depression or other mental disorder could not be formally
made. The third limitation pertains to the external validity of
the results. Ideally, the present group of COPD patients, as
well as both reference groups, should be random samples of
the corresponding Dutch groups. Although the inclusion of
patients with COPD was balanced for disease severity, it is
not known whether this sample is representative of the Dutch
population of COPD patients. In addition, the patients who
participated in this study lived in the same southern province
(Limburg) of The Netherlands. However, attempts were made
to maximise the external validity of the present study by
selecting COPD patients with varying disease severity.
Furthermore, since 500 respondents were randomly selected
from both the general population and the psychiatric out-
patient reference groups, who did not have any missing
values for the total scores of the different subscales of the
SCL-90-R, nonrandom selection might have been introduced.
It could be argued that, in general, respondents who suffer
from specific complaints do not want to answer questions
relating to these complaints. If this is true, the present random

samples might underestimate the true level of psychological

distress in both groups. However, the opposite possibility

cannot be ruled out. Finally, as the data from the psychiatric

outpatient reference group were collected between 1989 and

2002, time could have introduced bias. The way in which the

general population, as well as health professionals, think

about depression and depressive disorder might well have

changed during these 13 yrs. However, ARRINDELL and

ETTEMA [17] did not find any systematic differences between

the patients who had answered the questions of the SCL-90-R

between 1989 and 1995 and those who did so between 1995

and 2002.
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In conclusion, the present study showed significantly higher
levels of psychological distress in patients with COPD com-
pared with the general population, although their scores were
significantly lower than those of psychiatric outpatients.
Furthermore, no significant increase was found in psychological
complaints in patients with severe or very severe COPD
compared with patients with mild or moderate COPD, although
the prevalence of depressive disorder seems to be higher in the
more severe COPD patients. When the level of psychological
distress is assessed separately in depressed and nondepressed
patients with COPD, it is striking that the level of psychological
distress in depressed COPD patients seems to be comparable to
that found in psychiatric outpatients. Patients with COPD seem
to be at increased risk of not only depression, but also other
mental disorders. In spite of their enormous clinical and public
health importance, the presence of psychological disorders is
often underdiagnosed and undertreated [26], particularly when
these disorders coexist with physical illness [1, 2].

The present authors believe that medical practitioners should
be able to recognise the clues and symptoms that could
indicate the presence of a psychological disorder. Physicians
should be aware that persistent low mood and lack of interest
and pleasure in life cannot be accounted for by severe physical
illness alone [1]. Although the use of self-reporting question-
naires, such as the Beck Depression Inventory and Symptom
Checklist-90-Revised, cannot replace systematic clinical assess-
ment, these instruments are very useful in drawing attention to
depression and psychological distress in clinical settings in
which psychological complaints are not routinely assessed.
Milder complaints can be managed by primary and secondary
care staff without recourse to specialist referral. However, it is
important that healthcare staff are familiar with the properties
and use of the more common antidepressant drugs, as well as
the value of brief psychological treatments, such as problem
solving, education and reassurance about common reactions to
the threats and losses associated with COPD, and approaches
that support or promote active coping strategies. Patients with
more enduring or severe symptoms usually require specific
forms of therapy (e.g. drug treatment and cognitive beha-
vioural psychotherapies) [1].
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