Acta Univ. Palacki. Olomuc., Gymn. 2013, vol. 43, no. 4 33

AN EFFECT OF THE OUTPATIENT REHABILITATION PROGRAMME IN PATIENTS
WITH CHRONIC RESPIRATORY DISEASES

Jakub Zatloukal'*, Katefina Neumannova', Hana Olsakova', Vitézslav Kolek?,
Jaromir Zatloukal?, Vladimira LostakovaZ?, Jana JaskovaZ

'Faculty of Physical Culture, Palacky University, Olomouc, Czech Republic
’Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic

Submitted in March, 2013

BACKGROUND: Pulmonary rehabilitation is a common type of complex treatment especially in patients with chron-
ic obstructive pulmonary disease (COPD). By contrast, only few rehabilitation centres in the Czech Republic provide
pulmonary rehabilitation programme to non-COPD patients.

OBJECTIVE: To find out if the rehabilitation programme has a similar effect in patient with obstructive and restric-
tive ventilatory disorder.

METHODS: Twenty-eight patients with either COPD or pulmonary sarcoidosis (PS) have been enrolled for the
6-week rehabilitation programme. Lung functions, maximal inspiratory (MIP) and expiratory (MEP) mouth pres-
sures, chest expansion at the level of the 4th intercostal space (IC) and at the level of the xiphoid process (XP), six-
minute walk test, health-related quality of life using the St. George’s Questionnaire (SGRQ) and fatigue occurrence
using the Multidimensional Assessment of Fatigue scale (MAF) were tested at the baseline and after 6 weeks. The
rehabilitation programme consisted of exercise training, ventilatory muscle training, respiratory physiotherapy and
soft-tissue techniques.

RESULTS: Patients with COPD improved significantly (p <.05) in MIP by 17% (10.5 cm H,0), MEP by 18%
(16.8 cm H,0), IC by 65% (1.7 cm), XP by 90% (1.9 cm), six-minute walk distance (6MWD) by 15% (64.1 m) and
SGRQ by -28% (-12.3 points). Patients with PS improved significantly (p <.05) in MIP by 25% (20.1 cm H,0), IC
by 29% (1.3 cm), XP by 29% (1.3 cm) and 6MWD by 6% (31.6 m). The change in lung functions and MAF in both
groups; MEP and SGRQ in PS group were insignificant after the 6-week rehabilitation programme.
CONCLUSIONS: The 6-week rehabilitation programme produces similar responses in functional health status of pa-
tients with either obstructive or restrictive ventilatory disorder. However, patients with restrictive ventilatory disorder
in particular should be encouraged to continue in the programme to enhance the health-related quality of life, which
might not be sufficiently affected after 6 weeks.
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INTRODUCTION Pulmonary rehabilitation is highly recommended in
) ) ) . such patients to enhance the functional health status
Chronic respiratory disease is mostly represented by and quality of life (Ries et al., 2007). According to the

patients with chronic obstructive pulmonary disease
(COPD), which is often presented with respiratory
symptoms like dyspnoea, cough and chest pain; and
systemic symptoms like inflammation, cardiovascular
disorder, muscle dysfunction, fatigue, depression and
weight loss. Altogether the symptoms are responsible
for exercise intolerance, poor health status and de-
creased quality of life (GOLD, 2008; Kasak, 2011).

guidelines the pulmonary rehabilitation involves par-
ticipation of a multidisciplinary team and it is chiefly
based on a medical intervention and rehabilitation pro-
gramme, but also, if necessary, on oxygen supplementa-
tion, non-invasive ventilation, nutritional support, psy-
chosocial support and surgery intervention including
lung transplantation. The foundation of the rehabili-
tation programme is exercise training, strength train-
ing involving both respiratory and peripheral muscles,
respiratory techniques and education. The programme
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The similar health condition and a symptom occur-
rence as in COPD might be seen also in other respira-
tory diseases that have different pathomorphological
basis such as interstitial lung diseases (ILD), which are
characterized with a restrictive ventilatory disorder.
The rehabilitation programme is recommended in ILD
as well, although the recommendation lacks the quality
of evidence (Wells & Hirani, 2008) as the effect of the
rehabilitation programme has been briefly studied in
such population. As a consequence, ILD patients are
less likely to be referred to attend the rehabilitation pro-
gramme.

The aim of the study was to compare if the reha-
bilitation treatment provoke similar responses to the
therapy on functional health status and health-related
quality of life in patients with both obstructive and re-
strictive ventilatory disorder.

METHODS

Study subjects
Patients having either chronic obstructive pulmonary
disease (N = 14; aged 65.9 £ 10.2) or pulmonary sar-
coidosis (N = 14; aged 52.1 + 10.3) attended a 6-week
outpatient rehabilitation programme at the Depart-
ment of Respiratory Medicine in the Teaching Hos-
pital in Olomouc, Czech Republic. All participants
agreed with the recruitment into the study and signed
informed consent. At the time of the study, all patients
were medically stable and receiving a proper medica-
tion in relation to their disease. None of the participants
had previously undergone a rehabilitation programme
for patients with chronic respiratory disease. The mean
length of the standard health care was 7.3 + 3.8 years
in COPD and 4.8 + 3.7 years in pulmonary sarcoidosis
(PS) patients. The present stages of the disease were
stage II and III in COPD (7 and 7 patients), and stage
I, IT and III in PS (1, 10 and 3 patients, respectively).
The study was approved by the Ethics Committee
of the Faculty of Physical Culture of Palacky University
in Olomouc, Czech Republic.

Study design

Patients were recruited for a 6-week outpatient rehabili-
tation programme, which was conducted individually
twice a week under the supervision of a physiothera-
pist, who was also involved in the patient’s assessments.
Baseline and the following measurement after 6 weeks
included lung function testing (ZAN 100 Handy USB,
nSpire Health Inc.), maximal inspiratory (MIP) and
expiratory (MEP) mouth pressure (Micro Respiratory
Pressure Meter, Care Fusion), chest expansion as-
sessed with a tape-cloth measure at the level of the 4th
intercostal space (IC) and at the level of the xiphoid
process (XP), and 6-minute walk test (6MWT). All as-
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sessments were conducted according to the standard
protocols. Patients completed the St. George’s Respira-
tory Questionnaire (SGRQ) and the Multidimensional
Assessment of Fatigue Scale (MAF) for an evaluation
of health-related quality of life and fatigue. The lower is
the outcome value in either of the questionnaires, the
better is the health-related quality of life or the lower is
the presence of fatigue. Both instruments are presented
with a validated translation for the Czech speaking pa-
tients and permission to use was given by their authors
beforehand.

Rehabilitation programme

The rehabilitation programme consisted of exercise
training, ventilatory muscle training, respiratory phys-
iotherapy and soft-tissue techniques.

The exercise training comprised a 20-minute long
physical activity three-times a week. Heart rate and
oxygen saturation were monitored during the training
unit. The intensity was set as 60% of the maximal heart
rate reserve for the two supervised sessions on a sta-
tionary bicycle. For the unsupervised session, which
was conducted in a home-setting using either Nordic
walking or cycling, the intensity was based on a symp-
tom-related evaluation using the 0-10 Borg Dyspnoea
Scale that corresponded with points 4-6 of the scale.

Resistive breathing devices (Threshold Inspiratory
Muscle Trainer, Threshold Positive Expiratory Pres-
sure; Philips Respironics) were used for the ventilatory
muscle training for 15 minutes daily starting the first
week and for 30 minutes daily with each device after-
wards until the end of the programme. The intensity
was set as 30% of maximal inspiratory and expiratory
mouth pressure.

Respiratory physiotherapy performed on a daily
basis included specific breathing techniques like dia-
phragmatic breathing, pursed lip breathing and airway
clearance techniques, but also an activation of the
core muscle system and diaphragm in particular to
enhance a postural functions and stability. Soft-tissue
techniques using tension-release techniques for fascias
and muscles were used daily as prevention for muscu-
loskeletal imbalances and for influencing the rib cage
mobility.

Analysis

Predicted values of MIP and MEP were computed us-
ing the Black and Hyatt equations (Cahalin, 2004);
and of 6MWT using the 6MWT guideline (Chlumsky,
2003). Descriptive characteristics and non-parametric
test using the Wilcoxon signed-rank test were com-
puted in Statistica 9.0 software. The significance was
established as a p <.05.
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RESULTS

Baseline characteristics of COPD and PS patients are
shown in the Table 1. Presented symptoms in both
groups of patients comprised dyspnoea (100% COPD
and 86% PS patients), fatigue (64% COPD and 43% PS
patients) and cough (36% COPD and 7% PS patients)
at the beginning of the study.

After the completion of the rehabilitation pro-
gramme in COPD, an increase was seen in MIP by
17% (10.5 cm H,0; p = .002) and in MEP by 18% (16.8
cm H,O; p=.011). Chest expansion was improved at
both IC level by 65% (1.7 cm; p =.003) and XP level
by 90% (1.9 cm; p =.002). The 6MWD increased by
15% (64.1 m; p=.012) and exceeded also the minimal
clinically important difference (MCID), which is 54 m
for COPD patients (Clini & Crisafulli, 2009). Lung
functions showed no significant improvement after
the rehabilitation programme as VC increased by 0.4%
(0.3% of predicted; p=.753), FEV, by 2.9% (1.5% of
predicted; p =.364) and PEF by 4.4% (2.5% of predict-
ed; p=.701). Health-related quality of life assessed by
the SGRQ improved significantly in the activity score
by -20% (-12.3 points; p =.015), in the impact score
by -36% (-12.5 points; p =.016) and in the total score
by -28% (-12.3 points; p =.005). The change in the
symptom score lacked the statistical significance, al-
though it changed by -27% (-10.7 points; p =.087).
However, the MCID for SGRQ, which is represented
by a change of more than 4.0 points (Jones, 2005), was
exceeded in all domains of the questionnaire in COPD
patients. The presence of fatigue diminished without
statistical significance as the MAF improved by -7%
(-1.9 points; p =.158). The MCID for MAF question-
naire is a change of more than 5.0 points (Goligher et
al., 2008).

The completion of the rehabilitation programme
in PS induced significant changes in MIP, which in-
creased by 25% (20.1 cm H,O; p=.003). MEP in-
creased insignificantly by 5% (5.6 cm H,O; p =.198).
Chest expansion improved significantly at both IC
level by 29% (1.3 cm; p=.002) and XP level by 29%
(1.3 cm; p=.003). The 6MWD increased significant-
ly by 6% (31.6 m; p=.028) and the change reached
the MCID for 6MWD, which is 30-33 m in patients
with diffuse parenchymal lung disease (Holland, Hill,
Conron, Munro, & McDonald, 2009). Lung function
showed no significant improvements after the reha-
bilitation programme. VC increased by 1.2% (1.2% of
predicted; p =.422), FEV, decreased by 0.7% (-0.6%
of predicted; p =.972) and PEF by 3.4 % (-2.7% of pre-
dicted; p = .380). Health-related quality of life using the
SGRQ changed insignificantly in the symptom score by
3% (0.7 points; p =.972), in the activity score by -10%
(-4.7 points; p =.300), in the impact score by -8%
(-2.1 points; p=.272) and in the total score by -7%
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Table 1
Baseline characteristics (mean = SD) of participants

COPD PS

N (female/male) 14 (7/7) 14 (10/4)
Age (years) 65.9 £10.2 52.1+10.3
BMI 27.7+5.4 29.1+6.8
VC % predicted 853+179 97.5 £ 16.1
FEV, % predicted 51.4£20.8 88.9+ 14.1
PEF % predicted 56.3+23.5 79.4 £16.3
MIP

cm H,0 61.0+264 78.5+£32.9

% predicted 70.8 £29.9 88.4+324
MEP

cm H,0 94.1+37.8 109.3+£514

% predicted 58.2+£22.6 65.1 £26.2
Chest expansion (cm)

4th intercostal space 2.6 1.6 45+ 1.6

xiphoid process 2.1£1.7 45+ 1.6
6MWD

m 425.9+122.0 554.3+56.6

% predicted 97.6 + 30.8 102.4 £ 10.3
SGRQ

total score 43.8 £16.0 32.3+£16.3

symptom score 40.3 +28.4 235+173

activity score 60.7 £ 16.1 48.3+22.4

impact score 35.1+159 26.0+17.1
MAF 26.1 £8.0 234+84

Note. COPD = chronic obstructive pulmonary disease,
PS = pulmonary sarcoidosis, BMI = body mass index,
VC = vital capacity, FEV| = forced expiratory volume

in 1 second, PEF = peak expiratory flow, MIP = maxi-
mal inspiratory mouth pressure, MEP = maximal
expiratory mouth pressure, (MWD = six-minute walk
distance, SGRQ = St. George’s Respiratory Question-
naire (0-100), MAF = Multidimensional Assessment of
Fatigue Scale (0-50).

(-2.4 points; p =.140). Even though that all domains
of SGRQ lacked the statistical significance, the activity
score exceeded the MCID for SGRQ. Fatigue assessed
by MAF insignificantly diminished throughout the pro-
gramme in PS by -12% (-2.7 points; p =.158).

The treatment effect of the rehabilitation pro-
gramme in both COPD and PS patients is shown in
Figure 1.

DISCUSSION

The rehabilitation programme of the current study was
founded on the pulmonary rehabilitation programme
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Figure 1.

The treatment effect of the 6-week outpatient rehabilitation programme in patients with chronic obstruc-

tive pulmonary disease and pulmonary sarcoidosis. COPD = chronic obstructive pulmonary disease, PS = pulmo-
nary sarcoidosis, VC = vital capacity, FEV = forced expiratory volume in 1 second, PEF = peak expiratory flow,
MIP = maximal inspiratory mouth pressure, MEP = maximal expiratory mouth pressure, IC = chest expansion at
the level of the 4th intercostal space, XP = chest expansion at the level of xiphoid process, 6MWD = 6-minute walk
distance, SGRQ-SS = symptom score of the St. George’s Respiratory Questionnaire, SGRQ-AS = activity score of
the SGRQ, SGRQ-IS = impact score of the SGRQ, SGRQ-TS = total score of the SGRQ, MAF = Multidimensional
Assessment of Fatigue Scale. *p <.05, { = minimal clinically important difference.

definition according to the health care system of the
Czech Republic. Therefore, the treatment that was ap-
plied to patients in this study is feasible in the clinical
practice within the Czech Republic, and it can be pre-
scribed by any physician, who wants to refer a patient
with chronic respiratory disease to a rehabilitation pro-
gramme.

The results of the study showed similar responses
to the rehabilitation treatment that were assessed ac-
cording to the functional health status in both groups
of patients. The functional parameters that improved
were the same in both groups, although the groups dif-
fered in age, the size of baseline values of functional
parameters and health status, which are relevant to the
size effect of the treatment (Troosters, Gosselink, &
Decramer, 2001). Chest expansion, inspiratory muscle
strength and 6MWD improved significantly in both
groups. Such results correspond with outcomes of
other studies that had been evaluating the rehabilita-
tion effect separately in COPD (Chlumsky, Blahova, &
Novotnd, 2009; Neumannova, 2011) or ILD patients
(Ferreira et al., 2009; Holland, Hill, Conron, Munro, &
McDonald, 2008). We quote clinical trials for ILD pa-
tients as, to our knowledge, there is no study evaluating
the rehabilitation programme in pulmonary sarcoido-
sis patients rather than altogether with other ILD. It
has been also described the relationship of inspira-

tory muscle strength with dyspnoea sensation and the
6MWD (Gosselink et al., 2011; Kabitz et al., 2006),
which are closely related, although the lung functions
are the most influencing parameter for the 6MWD.
Troosters, Gosselink, Janssens, and Decramer (2010)
have notified that the lung functions are not influenced
by the rehabilitation programme, but with the use of
medication which has also effect on the inflamma-
tion and dynamic hyperinflation (DH) in those where
DH is present. On the other hand, the rehabilitation
programme regulates the symptom occurrence and
systemic consequences by enhancing the functional
health status of patients, which has been demonstrated
in the current study.

Another parameter that has been changed in both
groups was the health-related quality of life, although
the changes were statistically and clinically signifi-
cant only in the COPD group. Nevertheless, MCID
for SGRQ in the activity score has been exceeded in
both groups, which support the clinically significant
change in 6MWD, which has been achieved in both
groups. The clinical significance means that patients
were self-aware about the change after the rehabilita-
tion programme, but unfortunately that cannot be said
about the occurrence of fatigue, though it diminished
in both groups. Data suggest that the 6-week outpatient
rehabilitation programme was of the appropriate dura-
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tion to evoke changes in functional health status and
health-related quality of life in COPD patients, however
not for patients with PS as the health-related quality of
life was not that much improved although the change in
functional health status was statistically and clinically
relevant.

A possible explanation for this may be differences
in baseline characteristics of the groups as PS patients
did not show such functional impairment in lung func-
tions, G(MWD or health-related quality of life like COPD
patients, which also suggest different inclusion criteria
for PS patients for future studies. It might be also con-
cluded that PS patients need a longer programme or
that they should be encouraged to continue themselves
as other studies presented supportive results of improv-
ing all - the functional health status, the health-related
quality of life and symptoms after the 8-week rehabilita-
tion programme in ILD patients (Ferreira et al., 2009;
Holland, Hill, Conron, Munro, & McDonald, 2008),
and yet again, the baseline characteristics of patients
in these studies comprise patients having severer func-
tional impairment of health status than the PS patient
group of the current study. But despite that all the
continuation in the programme should be encouraged
in all patients as the longer the programme lasts the
greater the change might be and the longer the patient
might sustain its benefit (Ries et al., 2007).

CONCLUSIONS

The 6-week outpatient rehabilitation programme led
to the similar responses in the functional health status
of patients with chronic respiratory diseases with ei-
ther obstructive or restrictive ventilatory disorder. For
that reason the pulmonary rehabilitation programme
should be prescribed not only for COPD, but also non-
COPD patients and PS, in particular, after a thorough
consideration for referral to the pulmonary rehabilita-
tion programme with regard to the expected treatment
effect. Although the duration of the programme is sat-
isfactory to clinically improve health-related quality of
life in patients with obstructive ventilatory disorder, it
should be further studied in non-COPD patients before
a general recommendation can be made.
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VLIV AMBULANTNI REHABILITACNI LECBY
NA PACIENTY S CHRONICKYM RESPIRACNIM
ONEMOCNENIM
(Souhrn anglického textu)

VYCHODISKA: Plicni rehabilitace pfedstavuje kom-
plexni 1écebnou péci zejména u pacientl s chronickou
obstrukéni plicni nemoci (CHOPN). Naproti tomu je
v Ceské republice jen malo pracovist, ktera rehabilitac-
ni 1é¢bu poskytuji také pacientim s jinym respiraCnim
onemocnénim.
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CILE: Cilem studie bylo zjistit, jestli je terapeuticky
efekt rehabilitacni 1é¢by u jedincii s obstrukéni a re-
strikéni ventilaéni poruchou podobny.

METODIKA: Dvacet osm pacienti s CHOPN a plic-
ni formou sarkoidozy (PS) podstoupilo Sestitydenni
ambulantni rehabilitaéni 1€¢bu. Vstupni a vystupni
vySetieni zahrnovalo testovani plicnich funkci, vySet-
feni maximalnich nadechovych (MIP) a vydechovych
(MEP) ustnich tlaki, rozvijeni hrudniku ve vysi 4. me-
zizebti (IC) a ve vysi processus xiphoideus (XP), Sesti-
minutovy test chlizi, hodnoceni kvality Zivota ve vztahu
ke zdravi pomoci dotazniku St. George’s Respiratory
Questionnaire (SGRQ) a hodnoceni symptomu unavy
pomoci dotazniku Multidimensional Assessment of
Fatigue scale (MAF). Rehabilitacni program obsaho-
val vytrvalostni trénink, trénink sily dychacich svali,
respiracni fyzioterapii a mékké a mobilizaéni techniky.
VYSLEDKY: Pacienti s CHOPN se po absolvovani re-
habilitaéniho programu vyznamné zlepsili (p < 0,05)
vMIP o 17 % (10,5 cm H,0), MEP o 18 % (16,8 cm
H20), vIC o0 65% (1,7cm), vXP o 90 % (1,9 cm),
v pfekonané vzdalenosti béhem Sestiminutového testu
chizi (6MWD) o 15 % (64,1 m) a vSGRQ o -28 %
(-12,3 bodu). Pacienti s PS se vyznamné zlepsili
(p <0,05) vMIP o 25 % (20,1 cm H,0), vIC 0 29 %
(1,3cm), vXP o0 29% (1,3cm) a v6MWD o 6 %
(31,6 m). Zména plicnich funkci a MAF u obou sku-
pin; MEP a SGRQ u PS skupiny nebyla po absolvované
ZAVERY: Ambulantni rehabilitaéni 1éba vyvolava
obdobnou zménu ve funkénim hodnoceni zdravotni-
ho stavu jak u pacientli s obstrukéni, tak i restrikéni
ventilaéni poruchou. Nicméné pacienti by ale méli
byt nadale motivovani k pokracovani v 1é¢bé, aby do-
Slo také ke zlepSeni kvality Zivota ve vztahu ke zdravi,
ktera, zejména u pacientl s jinym onemocnénim nez
CHOPN, nemusi byt po Sestitydenni rehabilitacni 1é¢-
b€ ovlivnéna.

Klicova slova: fyzioterapie, pohybovd lécba, chronickd ob-
strukcni plicni nemoc, plicni forma sarkoidozy, ventilacni
porucha.



