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Long-term effectiveness of pulmonary rehabilitation in patients
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K. Foglio, L. Bianchi, G. Bruletti, L. Battista, M. Pagani, N. Ambrosino

Long-term effectiveness of pulmonary rehabilitation in patients with chronic airway obs-
truction. K. Foglio, L. Bianchi, G. Bruletti, L. Battista, M. Pagani, N. Ambrosino. ©ERS
Journals Ltd 1999.

ABSTRACT: The aim of this study was to evaluate the long-term outcome of an
outpatient pulmonary rehabilitation programme (PRP) in patients with chronic
airway obstruction (CAO).

In 61 CAO patients (35 asthmatics and 26 chronic obstructive pulmonary disease
(COPD)) lung and respiratory muscle function, exercise tolerance (by symptom
limited cycloergometer and walking tests), dyspnoea (Borg scale, visual analogue scale
(VAS), baseline and transitional dyspnoea index (BDI and TDI, respectively)) and
quality of life (St George's Respiratory Questionnaire (SGRQ)) were assessed at
baseline (?0), at discharge (1) and 12 months postdischarge (2). Preprogramme and
postprogramme hospital admissions and exacerbations of disease were also recorded.

In comparison with baseline, no significant change was observed in lung function
tests in either diagnostic group, either at 71 or at 22. In both groups improvements in
respiratory muscle strength, exercise tolerance, Borg scale and VAS reported at 71
were partially reduced at 22. Analysis of variance showed that these changes over time
were similar in the two groups. Mean values of SGRQ and BDI/TDI improved at 71,
and, unlike exercise tolerance, did not worsen at 2. However, a clinically relevant
difference in SGRQ between 72 and 70 was reported only in 56% of asthmatics and
52% of COPD patients. Compared with the preceding 2 yrs, in the year following
PRP, hospital admissions and disease exacerbations decreased significantly in both
diagnostic groups.

Regardless of diagnosis, patients with chronic airway obstruction who underwent
an outpatient pulmonary rehabilitation programme maintained an improved quality
of life 12 months postdischarge despite a partial loss of the improvement in exercise
tolerance.
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The main conditions associated with chronic airway
obstruction (CAO) are chronic bronchitis and emphysema.
Despite having distinct pathophysiological features, chro-
nic asthma with incomplete remission of airway obstruc-
tion has been included as a subset of CAO. It is often not
possible to differentiate asthmatics from patients with chro-
nic bronchitis and emphysema who have partly reversible
airway obstruction [1].

Rehabilitation for patients with chronic lung diseases is
well established and widely accepted as a means of
enhancing standard therapy in order to alleviate symptoms
and optimize function [2-5]. Most studies on pulmonary
rehabilitation have relied on hospital-based and outpatient
programmes, although a recent European trial confirmed
that pulmonary rehabilitation programmes (PRP) can also be
successfully implemented at home [6]. The short-term
benefits of pulmonary rehabilitation on exercise tolerance in
patients with chronic obstructive pulmonary disease
(COPD) have been well documented [7], but only a few
investigators have examined the long-term effects of these
gains on health-related quality of life. GuyartT et al. [8],
evaluating 4-6-week PRP in inpatients followed-up for 28—
30 weeks, and VALE et al. [9], evaluating 6-week PRP in

outpatients followed-up for 3-21 months, found an initial
improvement followed by a partial reduction in quality of
life months later. More recently, KETELAARS et al. [10]
defined COPD patients in whom long-term benefits of an
inpatient PRP were sustained 9 months postdischarge,
reporting that these patients required differentiated aftercare
programmes of postdischarge pulmonary rehabilitation.

Although beneficial effects have been reported in pati-
ents with disease other than COPD [11], few data are
available on the effects of PRP in asthmatic patients [12—
14]. Even less is known on the long-term effects of such
programmes in these patients [15]. The aim of this study
was, therefore, to evaluate the one-year outcome of a day-
hospital-based outpatient PRP in CAO patients (COPD
and asthmatics) by assessing exercise tolerance, dyspnoea
and quality of life.

Patients and methods

Patients gave their informed consent to participate in the
study, which was approved by the Ethical Committee of
Salvatore Maugeri Foundation and was conducted ac-
cording to the Declaration of Helsinki.
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Patients

Seventy-one consecutive CAO patients in a stable
condition (32 COPD and 39 asthmatics) admitted to a day-
hospital-based PRP entered the study. The diagnosis of
COPD was made according to the American Thoracic
Society (ATS) guidelines [16]. COPD patients had a his-
tory of smoking (>20 pack-yrs) but had to be (and actually
were) exsmokers. Asthma was characterized by dyspnoea
with wheezing, variable airflow limitation with reversible
obstruction (range 12—55%; mean+tsp 28+10%) and bron-
chial hyperresponsiveness [17] in the absence of smoking
history. At the time when they were recruited for this study,
all patients were in a stable condition, as assessed by sta-
bility in blood gas values, and were free from exacerbation
in the 4 weeks before their entry in the study. Patients with
other organ failure, cancer or inability to co-operate were
excluded from the study. All asthmatic patients received
inhaled steroids and bronchodilators, whereas all COPD
patients received regular treatment with inhaled bronch-
odilators. No COPD patients received regular treatment
with inhaled or oral steroids. Both COPD patients and
asthmatics had received systemic steroids during exacer-
bations of their diseases. No change in the routine therapy
was made in the week preceding the inclusion into the
study. During follow-up patients were asked about changes
in therapy. Care was taken that the 12-month follow-up
visit and assessment were performed when the patients
were in a stable state and at least 2 weeks from exac-
erbations. The patients’ characteristics according to their
diagnosis are shown in table 1.

Rehabilitation programme

Patients were referred to the centre by their general prac-
titioners (GP) or respiratory physician. The programme
included optimization of the pharmacological treatment
and three 3-h sessions per week for 8—10 weeks, including:
1) supervised incremental exercise until achieving 30-
min continuous cycling at 50-70% of the maximal load

Table 1. — Demographic, anthropometric and functional
characteristics of the study patients

Asthmatic COPD
n 35 26
Sex M/F 16/19 23/3
Age yrs 56+10 62+48*
Weight kg 7114 72+10
% IBW 110+11 104£10
FVC % pred 88+20 65+15*
FEV1 % pred 64+16 43+]5%
FEV1/VC % 5249 41+£13%
TGV % pred 122423 142+36%*
Pa,0, kPa 10.2+1.3 10.1+1.3
Pa,co, kPa 4.9+0.6 5.3£0.5*
pH 7.414£0.02 7.40+0.02

Data are meantsp. COPD: chronic obstructive pulmonary
disease; M: male; F: female; IBW: ideal body weight; FVC:
prebronchodilator forced vital capacity; FEV1: prebronchodi-
lator forced expiratory volume in one second; VC: vital capa-
city; TGV: prebronchodilator thoracic gas volume; Pa,0,: art-
erial oxygen tension; Pa,CO,: arterial carbon dioxide tension. *:
p<0.05.

achieved on an incremental cycloergometer exercise test
carried out at admission (the criteria used to increase or
decrease the intensity and/or duration of the training
session were those of MaLTaIs et al. [18]); 2) abdominal,
upper and lower limb muscle activities lifting progres-
sively increasing light weights (300-500 g), shoulder and
full arm circling and other exercises according to CLARK et
al. [19]; 3) patient and family education with the educa-
tion sessions diagnosis specific (e.g. COPD patients focu-
sed on continuing to abstain from smoking and asthmatics
on environmental control, the importance of inhaled ster-
oids and management plans); and 4) nutritional program-
mes and psychosocial counselling, when appropriate with
nutritional programmes (all hypocaloric diets) performed
in four asthmatics and two COPD patients. Three asthmat-
ics and two COPD patients received one session per week
of psychosocial counselling. Care was offered by a multi-
disciplinary team consisting of chest physicians, nurses,
physical therapists, a dietician and a psychologist. If desi-
red, patients could rest in dedicated beds and had meals in
the hospital facilities. After discharge from the program-
me, the patients were encouraged to perform daily life
activities but neither structured exercise programmes nor
periodical hospital visits were prescribed. The only follow-
up visits were made at 6 and 12 months postdischarge,
when physiological evaluation was performed.

Measurements

The following measurements were performed on 2 con-
secutive days, at baseline (#0), at discharge (1) and 12
months postdischarge (£2).

Lung volumes and forced vital capacity (FVC) were
measured by means of a constant-volume body plethys-
mograph (Medical Graphic Corp., St Paul, MN, USA).
The predicted values according to QUANIER [20] were used.
Arterial blood was sampled at the radial artery while the
patients breathed room air for at least 1 h in the sitting
position. Arterial oxygen tension (Pa,0,), arterial carbon
dioxide tension (Pa,CO,) and pH were measured by means
of an automated analyser (ABL 300; Radiometer, Copen-
hagen, Denmark). The respiratory muscle strength was
assessed by measuring maximal inspiratory pressure (MIP)
at the level of functional residual capacity (FRC) and ma-
ximal expiratory pressure (MEP) at the level of total lung
capacity (TLC), respectively, according to the method of
Brack and Hyarr [21] using a respiratory module system
(Medical Graphic Corp.). The predicted values according
to BruscHr et al. [22] were used. Symptom limited incre-
mental exercise tests were performed on an electrically
braked cycloergometer (Ergometris 800S; Sensormedics,
Yorba Linda, CA, USA) using the standard 1-min incre-
mental cycle exercise protocol. Functional and metabolic
data were determined at rest and during exercise by means
of a computerized system (2900Z; Sensormedics). Mixed-
expired gas data, minute ventilation and breathing pattern,
oxygen consumption (7'0,), CO, production and respira-
tory exchange ratio were monitored continuously as aver-
age values of 20-s intervals. Electrocardiographic activity
was monitored continuously and systemic arterial blood
pressure was registered every 3 min using a sphigmoma-
nometer. After stabilization and a 2-min period of unload-
ed pedalling at 60 cycles-min™ the load was increased by
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10 W each minute. The patients were strongly encouraged
to cycle to the point of intolerable breathlessness, discom-
fort or exhaustion, until the maximal cardiac frequency
was achieved or an abnormal electrocardiogram was noted
(symptom-limited exercise test) or whenever the patient
wanted to stop. At rest and at 10 W intervals, patients were
asked their perceived breathlessness by pointing to a
number or phrase on a 10-point modified Borg scale set in
large type on a sheet in front of them [23]. Exercise
capacity was evaluated also by means of the 6-minute
walking distance test (6MWD) [24]. Verbal encourage-
ment was given at definite intervals during the test. Three
practice tests were performed on 2 consecutive days and
the highest value was recorded. All measurements were
performed and recorded under the supervision of a nurse
not involved in the study.

The baseline dyspnoea index (BDI) assessed chronic
exertion dyspnoea at 10 and 2. BDI is a multidimensional
instrument for measuring dyspnoea based on three
components that evoke dyspnoea: magnitude of task,
magnitude of effort and functional impairment [25]. Each
component scores from 0 (severe impairment) to 4 (not
impaired). A baseline focal score obtained as the sum of
the three components ranged 0—12; the lower the rating the
worse the dyspnoea. The transitional dyspnoea index
(TDI) was used at #1 to evaluate differences in dyspnoea
from baseline (20) and at 22 to evaluate differences from #1.
TDI provides specific criteria for each of the three com-
ponents to measure change from the baseline state. Change
in each component scores from -3 (major deterioration) to
+3 (major improvement); a TDI focal score is obtained by
adding scores for each of the three components (range -9—
+9). Italian translations of BDI and TDI were administered
[25, 26]. Subjective rating of dyspnoea was scored using a
visual analogue scale (VAS) [25].

The health-related quality of life was evaluated by
means of the St George's Respiratory Questionnaire
(SGRQ). The SGRQ has been validated both for COPD
and asthma and, therefore, is a logical outcome measure of
health-related quality of life for this study [27]. The SGRQ
consists of 76 items and measures three components: the
first section, Symptoms, contains items concerned with the
level of symptomatology; the second section, Activity, is
concerned with physical activities that either cause or are
limited by breathlessness; and the final section is Impact
and covers such factors as employment, being in control of
health, panic, stigmatization, the need for medication,
expectations for health and disturbances to daily life [27].
The three components of SGRQ are scored separately in
the range 0—100%, with a score of 0 indicating no impair-
ment, and a total score is computed. The SGRQ scores are
calculated using weights attached to each item in the
questionnaire. A difference >4 points in total SGRQ in the
individual patient was considered clinically relevant
(improvers) [27]. Italian translations of the SGRQ were
administered [28].

Hospital admissions were recorded, along with the num-
ber of exacerbations requiring change of usual medication
and prescription of systemic steroids and/or antibiotics by
the GP or respiratory physician in the last 2 yrs (follow-
back) . These data were obtained by asking the patients at
admission, from the hospital registers and interviewing
relatives or the GP. Postdischarge, patients were asked to
complete a record of hospital admissions and exacerba-

tions over the following year. Data were also collected
from hospital registers, interviewing relatives or the GP.
Finally, the mortality rate was recorded in the follow-up in
both groups.

Statistical analyses

Results are expressed as meantsD or SEM when spe-
cified. All analyses were performed using specific software
(BMDP PC 90; Statistical Software, Los Angeles, CA,
USA). Differences between groups (asthmatics versus
COPD and improvers versus nonimprovers) and within
groups (time course) were evaluated by multivariate or
univariate analysis of variance (ANOVA) for repeated
measure options. Differences between paired or unpaired
groups of data were evaluated by a t-test with Bonferroni
adjustment and were applied as required by ANOVA
interaction. Chi-squared analysis was performed to eva-
luate the relationship between hospital admissions and
clinically relevant improvement in quality of life at 1 yr. A
p-value <0.05 was considered significant.

Results

Complete data sets were obtained from 61 (35 asthmat-
ics, 26 COPD) out of 71 CAO patients. Six patients were
lost at follow-up and four patients were excluded from the
study owing to intervening physiological (one asthmatic
patient became pregnant) or pathological conditions (one
renal cancer, one stroke, one orthopaedic problem). These
subjects did not differ in any functional characteristics.
Anthropometric, demographic and functional data of the
patients according to diagnosis are shown in table 1.
Compared with asthmatics, COPD patients were older and
suffered from more severe obstruction (forced expiratory
volume in one second (FEV1)) and hyperinflation (thoracic
gas volume (TGV)) and showed a greater reduction in
exercise tolerance, as assessed by the cycloergometer but
not by the walking test (table 2).

At 1 yr postdischarge no patients in either group had
died. ANOVA showed that changes over time of outcome
measurements were similar in asthmatics and COPD pa-
tients. Henceforth, in this section results will be depicted in
tables according to diagnosis but will be described for the
whole group of patients independent of diagnosis. In
comparison with baseline, no significant change was ob-
served in lung function tests in either diagnostic group,
either at discharge or at 1 yr follow-up.

The time course of respiratory muscle function and
exercise tolerance of patients according to diagnosis is
shown in table 2. At 1 both MIP and MEP showed a slight
but significant increase, which was partially lost at #2, with
values of MIP still remaining higher than at 70. Exercise
tolerance showed the same trend as respiratory muscle
function (table 2).

The time course of breathlessness is shown in table 3.
Dyspnoea, as assessed by VAS and by Borg scale at
isowatt, improved after the PRP, but again the benefit was
lost at 1 yr. TDI improved in the comparison #1 versus t0
and remained unchanged or slightly worsened in the
comparison 2 versus tl.
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Table 2. — Time course of respiratory muscle function and exercise performance

Asthmatics COPD
10 1 n 10 1 2
MIP % pred 65+18 774£21%* 75423% 62421 71£18%* 63207
MEP % pred 6918 78+19* 734217 77426 87422 80+20"
6MWD m 471261 508+56* 485+60*" 469+62 507+72% 481747
V'0y,peak mL-kg!-min™! 2145 2447% 206" 1542 18+3* 165"
Maximal load W 85426 103429* 90+23" 75417 914£22% 78420

Data are meantsp. COPD: chronic obstructive pulmonary disease; #0: baseline; #1: discharge; #2: 12 months postdischarge; MIP:
maximal inspiratory pressure; MEP: maximal expiratory pressure; 6MWD: six-minute walking distance; V' ’0,,peak: peak oxygen
consumption. *: p<0.05 versus baseline; T: p<0.05 versus 12 discharge.

The time course of quality of life as assessed by SGRQ
(total and component scores) is also shown in table 3. Total
SGRQ score improved after PRP and, unlike exercise
tolerance and dyspnoea, the benefits of which were reduced
when assessed after 1 yr, it did not worsen in comparison to
t1. The three components of SGRQ showed different
behaviour. In comparison to #0, symptoms did not improve
at 1, but showed a significant improvement at 72, whereas
Activity and Impact did improve at discharge, remaining
unchanged at £2 (table 3). As a result the quality of life was
better at 1 yr than at baseline. Regression analysis showed
that there was no significant relationship between #2—¢1
change in quality of life and 6MWD (1=0.17) (fig. 1).

Considering as clinically relevant an individual differ-
ence of 4 points in the total SGRQ score [27] between the
assessments at 2 and 70, patients were divided into "im-
provers" and "nonimprovers". According to this division,
56% of asthmatics and 52% of COPD patients were
considered "improvers". Baseline values of improvers and
nonimprovers differed significantly only as for SGRQ
(Total, Symptoms, Impact but not Activity) and BDI (table
4). As shown in figure 2, CAO patients whose improve-
ment in SGRQ at 22 was clinically relevant suffered from
the worst quality of life at baseline and also showed an
improvement in SGRQ at discharge. As clearly confirmed
in figure 2, exercise tolerance as assessed by 6MWD at 2
decreased in comparison to ¢1, thus demonstrating a dif-
ferent behaviour from SGRQ.

Figure 3 shows the frequency distribution of hospital
admissions of patients before and after the PRP according
to the diagnosis underlying CAO. In comparison to the 2
yrs before PRP, in the year following PRP hospital admi-
ssions per patient significantly decreased in both groups

Table 3. — Time course of dyspnoea and quality of life

(from 0.9+0.8 and 0.9+0.7 in the 2 yrs preceding, respec-
tively, to 0.03+0.2 at discharge and from 1.0+0.8 and
0.840.7 to 0.1£0.3 in asthmatics and COPD, respectively;
p=0.005). A similar observation was made as for the
exacerbations per year requiring systemic steroids (from
3.240.6 to 0.9+0.7 and from 3.24+0.8 to 1.2+0.8 in asth-
matics and COPD, respectively). Chi-squared analysis
showed that, in comparison to nonimprovers, improver
asthmatics but not COPD patients suffered from a greater
number of hospital admissions in the 2 yrs preceding PRP
(in asthmatics: improvers = 60% with one or more
admissions per year; nonimprovers = 18%; p=0.009; in
COPD: improvers = 47% with one or more admissions per
year; nonimprovers = 38%; p=0.24).

Discussion

The main result of this study is that CAO patients may
receive short- and long-term (1 yr) benefits from a hospital-
based outpatient pulmonary rehabilitation programme
independent of their underlying diagnosis. This study
confirms that pulmonary rehabilitation in an outpatient
setting (on a day-hospital basis) results in short-term
improvement in exercise tolerance, dyspnoea and quality
of life in COPD patients. It is the first to report data on the
long-term effects of pulmonary rehabilitation in asthmatic
patients. Independent of the diagnosis, 12 months postdis-
charge CAO patients still maintained a good health-related
quality of life, despite a partial loss of the postprogramme
improvement in exercise tolerance.

The day-hospital-based programme was performed in
outpatients and included exercise training, education and
psychosocial support. It has been demonstrated that in

Asthmatics COPD
10 1 12 10 1 2]

VAS % 20+16 14+13% 18+14% 25+13 15+11% 23+16"
Borg isowatt 5.7+1.5 3.7+1.4% 4.5+1.8*" 5.6£1.3 3.6+0.9% 4.7+1.2+
BDI 7.1+1.1 8.8+1.6 6.8+1.7 7.741.3
TDI +5.742.3 0.7+1.2 +5.642.2 -0.9+1.2
SGRQ

Total 4115 35+16" 29416% 4116 35+15% 34x14%

Symptoms 52419 52418 38+23x] 44421 43420 38424 "

Activity 5517 442201 41421* 55420 49+18* 48+14%

Impact 29+17 24+18" 2115 3119 24+18* 25+14%

Data are mean+sp. COPD: chronic obstructive pulmonary disease; #0: baseline; #1: discharge; £2: 12 months postdischarge; VAS: visual
analogue scale; BDI: baseline dyspnoea index; TDI: transitional dyspnoea index; SGRQ: St George's Respiratory Questionnaire. *: p<
0.05 versus baseline; 'z p<0.05 versus discharge. Values of TDI refer to comparison of dyspnoea at 11 versus 10 and 12 versus t1, respectively.
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Fig. 1. — Scatterplot of changes between discharge (¢1) and 12 months
postdischarge (#2) in six-minute walking distance (6MWD) and in
quality of life (St George’s Respiratory Questionnaire (SGRQ)) in
asthmatics (O) and patients with chronic obstructive pulmonary disease
(A). There was no significant relationship (r=0.17).

COPD npatients respiratory rehabilitation is likely to im-
prove exercise capacity and health-related quality of life if
it includes exercise training. The relative contribution of
education and psychological support has yet to be clearly
established [5, 29]. The lack of a control population (i.e.
patients not performing the PRP or performing placebo
manoeuvres) in this study may be criticized. However, the
purpose of this study was not to assess the clinical
usefulness of a PRP, which has been previously widely
demonstrated in COPD patients [2—10]. Rather, the aim
was to evaluate whether sustained long-term benefits could
also be observed in asthmatics. Indeed, the long-term
decay in exercise tolerance observed in these patients may
exclude a motivation or a learning effect on the results.
Most of the patients reported in randomized, controlled
trials of respiratory rehabilitation had severe COPD [4].
Benefits of high-intensity exercise training have been re-
ported in asthmatic children [30], whereas a few studies
have reported the short-term clinical and physiological
effects of structured PRPs in adult asthmatics [12—14, 31,
32]. To the best of the authors knowledge, this is the first
study to report that the long-term results of such prog-
rammes in these patients are quite similar to those obtained

Table 4. — Differences in baseline values between impro-
vers and nonimprovers

Improvers Nonimprovers
FEV1 % pred 56+20 54+17
Pa,0, kPa 10.2+1.3 10.2+1.2
Pa,co, kpa 5.0+0.6 5.0£0.5
6MWD m 476+50 469+63
SGRQ Total % 46+16 34+13*
SGRQ Symptoms 56+18 40+19*
SGRQ Activity 5717 53+18
SGRQ Impact 37£19 22+12%
BDI 6.7+1.3 7.4+1.5%

Data are meantsp. FEV1: forced expiratory volume in one
second; Pa,0,: arterial oxygen tension; Pa,CO,: arterial carbon
dioxide tension; 6MWD: six-minute walking distance; SGRQ:
St George's Respiratory Questionnaire; BDI: baseline dyspnoea
index. *: p<0.05.
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Fig. 2. — Time course (mean+seM) of quality of life (St George’s Resp-
iratory Questionnaire (SGRQ) Total) (bars) and six-minute walking
distance (60MWD) (squares and lines) in the whole group of patients with
chronic airway obstruction according to the clinically relevant im-
provement in SGRQ at 12 months postdischarge (#2). Improvers suffered
from a worse baseline (70) quality of life, improved at discharge (¢1) and
showed a further improvement at #2. In both group of patients (improvers
and nonimprovers) the increase in 6MWD observed at #1 was not
sustained at 2.

in COPD patients. The programme included lower ex-
tremity exercise training, which has been recommended to
be included in rehabilitation programmes for patients with
COPD [5, 33]. The patients also performed low-intensity
upper extremity muscle conditioning [19] and the study did
not aim to define which component resulted in the greatest
benefit. CLARK ef al. [19] reported improvements in whole-
body endurance measured by treadmill walking, with a
similar programme of peripheral muscle conditioning, al-
though symptom-limited maximal V'O, was unchanged.
The effects of specific (supported or unsupported) upper
extremity exercise are still debated in COPD patients and
have not been assessed in asthmatics. Therefore, the Am-
erican College of Chest Physicians/American Association
of Cardiovascular Pulmonary Rehabilitation statement [5]
that "the exact form of [upper extremity] training that
results in the best outcomes remains unknown" is justified.
Although the present patients did not perform any specific
respiratory muscle training, MIP and MEP were increased
at discharge. Given the relative worsening of these meas-
urements at 12 months postdischarge, a learning effect does
not completely explain the postprogramme improvement
in respiratory muscle function. Whether the low-intensity
arm exercises influenced respiratory muscle function in
these patients remains to be elucidated.

In this study breathlessness was assessed by a VAS, the
Borg Scale, and the BDI and TDI. Concurrent validity has
been established between VAS and the Borg scale. Both
scales have been demonstrated to be sensitive to treatment
effects and to be reproducible both in COPD and in
asthmatics [25]. VAS is considered to be an appropriate
tool to assess the acute or short-term efficacy of a particular
medication or intervention on breathing difficulty induced
by respiratory loads. The Borg scale is the major instru-
ment used to quantify dyspnoea and other symptoms
during an exercise test. BDI/TDI is an indirect measure of
dyspnoea targeted to, or elicited by activities of daily living
and provides different information from the VAS and the
Borg scale. Indeed, in this study the long-term results of
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Fig. 3. — Frequency distribution of hospital admissions during the 2 yrs before and 1 yr after the pulmonary rehabilitation programme (PRP) in asth-

matics (a, b, ¢) and chronic obstructive pulmonary disease (d, e, ).

these measurements did not parallel BDI/TDI. The BDI
has been reported to have the highest correlation with the
walking distance, while a significant but lower correlation
existed for lung function [25]. More recently, FERRARI ef al.
[26] showed a good relationship between BDI and indices
of respiratory muscle effort.

The short- and long-term lack of changes in lung
function after the PRP is not surprising and is consistent
with previous reports [2, 4, 5]. The findings of the present
study are in line with the observation that impairment of
lung function weakly predicts dyspnoea and exercise
tolerance in COPD [34], but extend those results in that the
observation also applies to asthmatics.

In this study, COPD and asthmatic patients had similar
SGRQ scores. It has been reported that quality of life is
impaired in older asthmatics compared with controls [35].
Although other studies have shown that a PRP may lead to
an improvement in quality of life of COPD patients [5, 6,
8-10], the present study shows that these results may also
be obtained in asthmatic patients. Different questionnaires
have been used to assess quality of life as an outcome mea-
sure of PRP. The Chronic Respiratory Disease Ques-
tionnaire (CRQ) was used by WIKSTRA et al. [6] to show
that rehabilitation at home for 3 months followed by once-
monthly physiotherapy sessions improved the quality of
life over 18 months. However, the change was not
associated with a change in exercise tolerance. In the study
by Guyartet al. [8] 4—6-week inpatient PRP resulted in a
significant improvement in physical and emotional func-

tion and quality of life (as assessed by CRQ) 2 weeks after
completion of the programme: 11 of 24 subjects (46%)
who showed initial improvement also showed improved
quality of life at 6 months. The CRQ was also used by
VALE et al. [9] to evaluate a 6-week outpatient PRP. A signi-
ficant improvement in CRQ sum score followed the PRP;
the CRQ sum declined at 116 months after PRP, but
remained significantly better than before rehabilitation. In
the present study quality of life was assessed by the SGRQ
[27]. This study confirms, the results of KETELAARS et al.
[10] that not all patients may show a clinically significant
improvement in quality of life after PRP, and extends these
results to asthmatics. Studies in COPD patients using both
the CRQ [36] and SGRQ [37] have shown that quality of
life is only partially determined by lung function and ex-
ercise tolerance. Therefore, quality of life should be spe-
cifically measured in addition to physiological measures.
The present study showed that sustained improvement in
quality of life is unrelated to improvement in exercise
tolerance. It confirms the results of REARDON et al. [38] in
COPD patients, again extending those results to asthma-
tics. The finding that changes in the SGRQ do not follow
changes in 6MWD probably reflects the comprehensive
nature of pulmonary rehabilitation and the fact that health-
related quality of life depends on more than exercise ability
alone. The three components of SGRQ showed a different
time course (table 3), confirming that they evaluate differ-
ent aspects, which may be differently affected by a PRP. In
particular, the Symptom score did not improve at the end of
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PRP in either group. This finding may be ascribed to the
fact that the patients included in the study were in a stable
state under optimal medical therapy. Rehabilitation im-
proved both the Activity and the Impact.

It has been shown that in COPD, poor scores on the
SGRQ are associated with more hospital admissions and
use of resources, independent of physiological measures of
disease severity [39]. The present study showed that
hospital admissions were significantly reduced in the 12
months postdischarge compared with the 2 yrs before the
PRP. The difference in accuracy of recording between
follow-back and follow-up may have resulted in bias;
however, any such bias would have underestimated the
preprogramme events, and therefore, one can be quite
confident that the improvement in hospital admissions is
real. Which component of the programme most influenced
this result is not clear. Most of the COPD patients had
stopped smoking in the last 2 yrs before the PRP and this
may have influenced the hospital admissions in the fol-
lowing year. The educational programme may have also
resulted in better self-management of disease in the as-
thmatic patients [3]. Although the decrease in hospitaliza-
tions can be speculated upon and a control group would be
needed, it has been demonstrated that in COPD patients the
utilization of healthcare services is related to ventilatory
and peripheral muscle force. Therefore, a direct effect of
exercise conditioning cannot be ruled out [40]. Whether
this observation also concerns asthmatic patients should be
specifically studied. Whether the maintenance in good
scores of quality of life are due to the reduced hospital
admissions also needs to be better elucidated, although, at
least in asthmatics, the results suggest a relationship.

The present rehabilitation programme was day-hospital
based. GOLDSTENN et al. [2] performed their programme on
an inpatient basis for 2 months and thereafter for another 4
months on an outpatient basis. Similar improvements were
observed in that study compared with the outpatient
programmes. In the study by CamBacH et al. [15] in COPD
patients and asthmatics, as in the present study, similar
improvements were observed in community-based as in
outpatient hospital-based programmes. The present study
confirms the usefulness of an outpatient-based rehabilita-
tion programme.

In conclusion, a pulmonary rehabilitation programme
based in a day hospital was able to improve exercise
tolerance, dyspnoea and quality of life and to reduce
hospital admissions in patients with chronic obstructive
pulmonary disease and chronic bronchial asthma. Alth-
ough the benefits in exercise tolerance were lost 1 yr after
the programme, more than half of the patients with chronic
airway obstruction still reported improvements in their
health-related quality of life.
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