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ABSTRACT
Objective: To assess the effect of psychotherapy on levels of anxiety and depression, as well as on quality of life
and exercise capacity in patients with chronic obstructive pulmonary disease enrolled in a pulmonary rehabilitation
program. Methods: A randomized, controlled, blind clinical trial was conducted involving 49 chronic obstructive
pulmonary disease patients. Patients were randomized into three groups: those submitted to the complete pulmonary
rehabilitation program, which included psychotherapy and an exercise regimen (group 1); those submitted to the
program minus physical exercise (group 2); and those submitted to the program minus psychotherapy (group 3).
The three groups underwent a 12-week treatment program. All patients were evaluated at baseline and at completion
of the pulmonary rehabilitation program through four instruments: The Beck Anxiety Inventory, Beck Depression
Inventory and St. George's Respiratory Questionnaire were applied. The distance walked-weight product was also
calculated. Results: Statistically significant absolute improvements in exercise capacity were found for groups 1
and 2, although not for group 3 (p = 0.007, p = 0.008 and p = 0.06, respectively). In groups 1 and 2, levels of
anxiety and depressions were also significantly reduced (group 1: p = 0.0000 and p < 0.0003; group 2: p = 0.0001
and p = 0.0014), and quality of life was significantly improved (p = 0.0007 and p = 0.002, respectively). Anxiety
levels were also reduced in group 3 (p = 0.03), although levels of depression were not, and quality of life was
unaffected. Conclusion: Psychotherapy sessions provided as part of a pulmonary rehabilitation program assist
patients with chronic obstructive pulmonary disease in coping with disease-related limitations by reducing behavioral
symptoms, especially depression, thereby influencing exercise capacity and health-related quality of life.

Original Article
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INTRODUCTION

Pulmonary rehabilitation may be defined as an
art of medical practice focused on the stabilization
or reversion of the physiological and psychological
effects of the pathogenesis of pulmonary diseases.
The aim is to restore the highest degree of
performance capacity that is compatible with the
pulmonary function and general life situation of
patients with lung disease. Rather than a therapeutic
approach restricted to medical practice, pulmonary
rehabi l i tat ion should be considered an
interdisciplinary program that takes into account
the establ ishment of a precise diagnosis ,
pharmacological treatment, physical therapy,
physical reconditioning, psychological support and
education. Pulmonary rehabilitation programs
(PRPs) should be adapted to the needs of each
individual patient. Some authors consider PRPs the
standard therapeutic approach for many patients
with severe respiratory disease, particularly for
those with chronic obstructive pulmonary disease
(COPD).(1-3) However, to date, the mechanism
responsible for the clinical improvement of patients
with lung disease submitted to PRPs has not been
fully elucidated. The increased motivation, together
with desensitization to dyspnea, the learning of
techniques that may facilitate daily life activities,
and the training of respiratory and skeletal muscles,
contribute, to varying degrees (as yet not well
defined), to the well-being of the patient.(4-5)

The objective of this study was to analyze the
effects of psychotherapy sessions on the severity
of the behavioral symptoms anxiety and depression,
on quality of life and on exercise tolerance in
patients with COPD participating in a PRP.

METHODS

A prospective, controlled, randomized, blind
(patients) clinical trial was conducted at the
University of Caxias do Sul Central Outpatient Clinic
and Vila Olímpica.

The study involved adults of both genders with
COPD, staged as moderate and severe, corresponding
to stages    and     as defined by the Global Initiative
for Chronic Obstructive Lung Disease Scientific
Committee.(6) The sample consisted of consecutive
patients treated in the outpatient clinic of the
University of Caxias do Sul Pulmonology and Thoracic

Surgery Department. All patients were referred to the
clinic by pulmonologists or thoracic surgeons.
Initially, 58 patients were referred to the PRP, but 6
of those patients declined to participate in the study.
Of the remaining 52 patients, 3 were excluded during
the first month of activities - 2 due to lesions in the
spinal column and 1 due to severe respiratory
infection that required long-term hospitalization.
Therefore, the final study sample comprised 49
consecutive patients randomized into three groups
(G1, G2 and G3).

The medical evaluation consisted of anamnesis,
physical examination and postbronchodilation
spirometry (Spirodoc; Medical International
Research, Rome, Italy), as well as frontal and lateral
view chest X-rays.

The measurement instruments described herein
were applied by a psychologist blinded as to the
group to which any given patient belonged.

The Beck Anxiety Inventory (BAI) consists of a
list of 21 symptoms with four alternatives each. The
alternatives are listed in ascending order by level of
anxiety. In Brazil, the BAI was validated with the
following classification: 0 to 9 = minimal; 10 to 16
= mild; 17 to 29 = moderate; and 30 to 63 = severe.
Anxiety is considered clinically significant when
classified as mild or higher.(7-8) The Beck Depression
Inventory (BDI) consists of 21 categories of
symptoms and activities, with four alternatives each.
The alternatives are listed in ascending order by
level of depression. The BDI was validated in Brazil
with the following classification: 0 to 11 = minimum;
12 to 19 = mild; 20 to 35 = moderate; and 36 to
63 = severe. Depression is considered clinically
significant when classified as mild or higher.(7-8) The
Saint George's Respiratory Questionnaire (SGRQ), also
validated in Brazil, evaluates three domains:
symptoms; limitations in daily life activities; and
impact of the disease on the individual. Each domain
has a maximum possible score, and differences of
greater than 10% reflect a life quality alteration in
that domain. Alterations equal to or greater than
4% after an intervention indicate a significant
change in patient quality of life.(9) The distance
walked-weight product is obtained by multiplying
the distance walked by patient body weight. This
parameter presents good correlation with the
anaerobic threshold and with maximal oxygen uptake
in patients with COPD.(10) We used the distance
walked in six minutes.
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The study protocol was approved by the Ethics
in Research Committee of the University of Caxias
do Sul.

The G1 patients received the complete PRP. The
participants in this group performed various
activities as listed below. There were two weekly
sessions of physical exercises, including upper-
body, lower-body and flexibility exercises, as well
as aerobic exercises using a treadmill. The intensity
of the exercise was modulated based on patient
signs and symptoms. The principal objective was
to exercise patients at 75% to 85% of maximum
heart rate. The exercises were suspended when the
heart rate exceeded the limits presented above or
when the patient presented any of the following:
cardiac arrhythmia; arterial blood pressure above
180/110 mmHg; chest pain; blurred vision; pallor;
cold sweats; hemoglobin oxygen saturation below
85%; and deterioration of motor coordination or
level of consciousness. This activity was supervised
by the physical education instructor.

Individual psychotherapy sessions were held on
a weekly basis and were conducted by a psychologist.
The psychotherapy sessions addressed the
psychological needs of the patients, including
difficulties in social life, in marital life, at work and
with their health. To that end, cognitive-behavioral
therapy and logotherapy techniques were used.(11-

13) The maintenance of anxiety control was
performed through cognitive-behavioral techniques.
For example, facing a situation that is a dyspnea
trigger, the patient was taught to apply the following
sequence of actions: "stop"; "calm down"; "breathe";
"notice the reduction of anxiety"; and "take control
of the situation". In the logotherapy, also known as
"therapy through meaning", patients were asked to
reevaluate their quality of life, seeking alternatives
to cope with the painful situations caused by the
disease.

A monthly group educational session to discuss
important COPD topics was conducted by the
pulmonologist. The objective of the educational
sessions was to enable patients to incorporate into
their daily lives the knowledge imparted during
the PRP activities.

Meetings with the physical therapist to work on
respiratory rehabilitation were held twice weekly.
During the physical therapy sessions, diaphragmatic
breathing techniques were taught, as well as the
use of an anchor point and pursed-lip breathing.

Another goal was to remove excess respiratory
secretions through postural drainage and coughing,
as well as chest percussion and vibration.

The G2 patients received psychotherapy
(identical to that given to the G1 patients) but did
not participate in the physical exercise sessions.

The G3 patients participated in physical exercise
sessions (identical to those attended by the G1
patients) but did not receive psychotherapy.

The activities of the various groups were
scheduled at different times in order to ensure that
the patients in each group were blinded as to the
activities of those in the other groups.

At the end of the twelve weeks of PRP, as a
post-test, the patients went through the same
phases used in the initial evaluation, being
evaluated by the same professionals using the same
methodology.

The quantitative data are expressed as means
and standard deviations. Data related to categorical
variables are expressed as percentages. In the
comparison of the groups by the type of variable
analyzed, we used the following statistical tests:
Student's t-test, ANOVA and chi-square test. The
level of significance adopted in the study was  =
0.05. The data were processed and analyzed using
the programs SPSS for Windows, version 6.0, and
Epi Info, version 6.04.

RESULTS

The 49 patients were studied from October 1999
to December 2001 and were divided as follows: G1:
19 patients; G2: 16 patients; and G3: 14 patients.

The comparisons among the groups regarding
spirometric variables, COPD severity and body mass
index are shown in Table 1. There was a
predominance of males (73%) and Caucasians
(93%). All of the patients were over 50 years old,
69% were married, 8% were illiterate, and 71% had
completed elementary school. A total of 55% of
the patients had an income of over three times the
minimum wage. All were using medication,
principally inhaled beta-2-agonists (90%),
ipratropium (67%), oral or inhaled corticosteroids
(57%) and xanthines (51%). Home oxygen therapy
was used by 8% of the patients, antidepressants by
10% and anxiolytics by 6%. The most common
concomitant diseases were: systemic arterial
hypertension (20%), ischemic cardiopathy (18%)
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and diabetes mellitus (16%). At the beginning of
the PRP, 5 (10%) of the patients were still smokers.
None of the patients presented severe nutritional
disturbances. Mean body mass index and mean serum
electrolytes related to respiratory muscle function
were normal. In the spirometric measurements, mean
forced vital capacity was 66% of predicted, and
mean forced expiratory volume in one second was
34% of predicted. On average, the patients were
not polycythemic or hypercapnic, although most
presented hypoxemia (hemoglobin oxygen
saturation of 91%).

The groups were similar in the initial evaluation
regarding BAI, BDI, SGRQ, distance walked-weight
product and percentage of maximum heart rate
attained.

The BAI and BDI scores indicated that the mean
impact on the behavioral symptoms anxiety and
depression was from mild to moderate. The SGRQ
scores indicated that patient quality of life was
seriously affected in all three domains: symptoms;
limitations in daily life activities; and impact of the
disease. The patients in all three groups exercised
within a similar range of intensity, measured by the
percentage of maximum heart rate attained
(between 70% and 80%), with equal adherence to
the PRP activities.

At the end of the PRP, G1 and G2 patients
demonstrated statistically significant reductions in
their levels of anxiety and depression, as well as
statistically significant improvement in quality of
life and exercise tolerance. The final mean BAI and
BDI scores indicated that anxiety and depression
were minimal. All of the SGRQ domains were at least

4% lower at the end of the PRP. Among G3 patients,
the only statistically significant post-PRP reduction
was that seen in levels of anxiety. There was no
statistically significant improvement in quality of
life or in the distance walked-weight product.

The mean final BAI and BDI scores indicated
that anxiety and depression were minimal. None
of the SGRQ domains suffered a mean reduction
of less than 4% by the end of the PRP. The data
regarding BAI, BDI, SGRQ, distance walked-weight
product and percentage of maximum heart rate
attained are presented in Table 2.

In an ANOVA of the three groups, including
the quantitative covariables distance walked-weight
product, BAI and BDI, increased exercise tolerance
was not found to have any impact on levels of
anxiety and depression.

There were no statistical differences among the
three groups regarding the confounding variables
requiring hospitalization during the PRP (p = 0.8)
and COPD exacerbation (p = 0.2).

DISCUSSION

The analysis of the evolution of the patients
belonging to PRP groups that were partially distinct
demonstrated that the inclusion of psychotherapy
sessions in the PRP was beneficial for those patients.
A reduction in the levels of the behavioral symptoms
anxiety and depression was obtained, as well as an
improvement in the quality-of-life index.

Reviews of the literature have demonstrated a
notable prevalence of anxiety and depression in
individuals with moderate or severe COPD. Clinically

TABLE 1

Comparison of baseline respiratory function and body mass index

Parameter     G1 (N = 19)         G2 (N = 16)    G3 (N = 14)                   P
FVC (% of predicted) 66 + 10 69 + 18 62 + 20 0,5
FEV1 (% of predicted) 33 + 18 34 + 12 34 + 15 0,9
PaCO2 (mmHg) 40 + 5 35 + 5 42 + 1 0,06
SpO2 (%) 92 + 3 90 + 5 92 + 4 0,3
BMI 23 + 3 24 + 5 22 + 4 0,2
Data expressed as mean ± standard deviation
G1: group 1 (physical exercises, psychotherapy, physical therapy and education); G2: group 2 (psychotherapy, physical
therapy and education); G3: group 3 (physical exercises, physical therapy and education); FVC: forced vital capacity;
FEV1: forced expiratory volume in one second; PaCO2: arterial carbon dioxide tension; SpO2: arterial oxygen saturation
by pulse oximetry; BMI: body mass index
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significant levels of anxiety are found in 40% to
96% of such patients,(14-16) and depression is seen
in 51% to 74% of cases.(17-18) It is possible that
depression and anxiety are being underdiagnosed
and undertreated in the population of patients with
COPD.(19)

In the present study, a post-PRP reduction in
anxiety was observed in all of the groups analyzed.
However, this reduction was significantly greater
in patients receiving psychotherapy (G1 and G2
patients) than in those not receiving such therapy
(G3 patients). After the PRP, depression was
reduced in G1 and G2 patients, whereas it was
increased in G3 patients. These results suggest the
need to include psychological support in PRPs in
order to better understand and motivate patients.
In a study of 55 individuals with COPD, it was
reported that symptoms of anxiety and depression
were reduced after a single session of cognitive
intervention and relaxation technique training.(20)

The authors of another study showed increased
exercise tolerance, increased cognitive performance
(greater verbal fluency) and reduced anxiety in a
subgroup of PRP patients who were trained using
education, exercise and stress management
techniques.(21) In a cases series study involving 95
patients with COPD treated in a PRP that included
meetings with a clinical psychologist, anxiety and
depression were reduced by 81% and 82%,
respectively, by the end of the program, and a
control analysis carried out three months later
showed that these levels remained stable.(22)

Patients with COPD are often segregated from

society, most receiving fragmented and incomplete
treatment, which results in a low quality of life for
the patient and family. Those PRPs that last from
six to ten weeks have been shown to have a
favorable affect on the quality of life of patients
with COPD.(23-25) A marked increase in quality of
life was observed in a ten-week PRP involving 30
patients with COPD.(24) In the present study, baseline
quality of life was similar in all three groups.
Statistically significant favorable responses in the
levels of quality of life, measured through the use
of the SGRQ, were obtained in all three groups,
although the improvement in G3 was significantly
inferior to those seen in G1 and G2.

Patients with moderate to severe COPD typically
experience exercise intolerance, which may result
in a severe reduction in functional mobility. The
mechanisms and the magnitude of post-PRP
improvement depend on the clinical profile, the
degree of increase in aerobic capacity, the extent
to which skeletal and respiratory muscles recover,
how advanced the exercise techniques employed
are and the degree to which dyspnea is reduced,
as well on patient motivation. In the comparison
between the baseline and post-PRP values, the
patients in all three groups presented clinical
improvement in exercise tolerance. The G3 patients
presented a clinically significant, albeit less than
statistically significant, increase in exercise
tolerance. It should be noted that the improved
physical performance seen in G2 patients might
be attributable to the psychotherapy, in which was
designed to prepare patients to better cope with

TABLE 2

Comparison of BAI, BDI, SGRQ, DxW and MHR at baseline and at the end of the pulmonary rehabilitation program

       G1                         G2                      G3
   (N = 19)           (N =16)                   (N = 14)

            B       END          P         B END      P       B          END P
BAI 15,2 + 7 5 + 4 0,0000 20+ 7 10 + 6 0,0001 13 + 11 8 + 9 0,03
BDI 17+ 10 5 + 4 0,0003 20+ 9 10 + 9 0,0014 10 + 10 12 + 11 0,6
SGRQ (%) 56 + 21 40 + 21 0,0000 56 + 16 41 + 20 0,0002 47 + 19 43 +  20 0,5
Dxw (kg.km-1) 27,4 + 2,5 32,2 + 4,8 0,007 22,6 + 8,7 26,4 + 10,2 0,008 26,1 + 7,5 28,2 + 6,9 0,06
MHR (%) 72 + 14 78 + 10 0,015 71 + 1 76 + 13 0,16 75 + 1 73 + 12 0,2
Data expressed as mean ± standard deviation
G1: group 1 (physical exercises, psychotherapy, physical therapy and education); G2: group 2 (psychotherapy, physical
therapy and education); G3: group 3 (physical exercises, physical therapy and education); B: baseline; END: end of pulmonary
rehabilitation program; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; SGRQ: Saint George's Respiratory
Questionnaire; DxW: distance walked-weight product; MHR: maximum heart rate
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the pain imposed by the disease. Following this
same line of thinking, the fact that the increase in
exercise tolerance was found to be less pronounced
among G3 patients might have been related to the
higher levels of depression seen in those patients.

Physical activity may be an excellent alternative
means of unloading or releasing tensions, emotions
and frustrations accumulated as a result of the
pressures of modern life. However, the therapeutic
impact of exercise on levels of anxiety and
depression has not been well defined.(26-32) In the
sample studied, no relation was found between
improved physical performance and lower levels
of anxiety and depression.

In conclusion, the inclusion of psychotherapy
sessions in a PRP designed to treat patients with
moderate to severe COPD reduced levels of the
behavioral symptoms anxiety and depression,
improved the quality-of-life indices and have a
favorable effect on exercise tolerance. Further
studies are needed in order to determine the
duration of the beneficial effects that psychotherapy
during a PRP has on anxiety and depression in this
patient population.
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