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ÖZET

İnterstisyel akciğer hastalıklarında pulmoner rehabilitasyon

Giriş: İnterstisyel akciğer hastalıkları, egzersiz dispnesi, egzersiz intoleransı, kuru öksürük ve yaşam kalitesinde bozulma
ile karakterizedir. Bu çalışmada amaç, pulmoner rehabilitasyonun interstisyel akciğer hastalıkları üzerine olan etkisini de-
ğerlendirmektir.

Materyal ve Metod: İnterstisyel akciğer hastalıkları tanısı olan ve merkezimize yönlendirilen ayaktan takip edilen 10 has-
ta, 8 hafta yoğun pulmoner rehabilitasyon programına alındı. Olguların; dispne algısı Medical Research Council ile, yaşam
kaliteleri St. George Solunum Anketi (SGRQ) ile, vücut kompozisyonları biyoelektriksel impedans yöntemiyle, egzersiz ka-
pasiteleri artan hızda mekik yürüme testi (AHMYT) ve endurans mekik yürüme testi (EMYT) ile, anksiyete ve depresyon-
ları ise hastane anksiyete depresyon skalası (HADS) ile değerlendirildi. Çalışmaya alınan hastaların pulmoner rehabilitas-
yon programı öncesi ve sonrası parametreleri kaydedildi.

Bulgular: Pulmoner rehabilitasyon programı sonrası olguların dispne algılarında (p: 0.023), anksiyete ve depresyon skor-
larında iyileşme mevcuttu. (p: 0.026, p: 0.039). SGRQ’nun alt başlıIğı olan etki skorunda da istatistiksel anlamlı iyileşme
saptandı (Z= 1.988; p= 0.047). Pulmoner rehabilitasyon sonrası AHMYT ortancasında 60 metre artış saptanmasına rağmen
bu artış istatistiksel anlamlılığa ulaşmadı (Z= 1.863; p= 0.063). Fakat bu artış AHMYT için hesaplanan minimal klinik an-
lamlılık düzeyinden daha fazlaydı.

Sonuç: Çalışmamızdaki sonuçlar da kuvvetle gösteriyor ki pulmoner rehabilitasyonun interstisyel akciğer hastalıklarının
tedavisinde standart tedavi yaklaşımı olmalıdır ve olguların yönetiminde pulmoner rehabilitasyonun tanı aşamasından iti-
baren mutlaka yer almalıdır.
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INTRODUCTION

Interstitial lung diseases (ILDs) is a heterogeneous gro-
up of diseases such as idiopathic pulmonary fibrosis
(IPF), acute and chronic interstitial pneumonia, con-
nective tissue diseases, and sarcoidosis, which are lar-
gely a reason of inability (1-3). Patients with ILD frequ-
ently present with exertional dyspnea, dry cough, poor
exercise capacity, low quality of life, decreased psy-
cho-social status and impaired body composition. As it
was shown in several studies, pulmonary rehabilitation
is likely to improve these factors (4,5).

Indications for pulmonary rehabilitation patients with
chronic obstructive pulmonary disease (COPD) have
been well-known and well identified compared to those
for ILD, and has lead to an increased referral of COPD
patients to pulmonary rehabilitation programmes. In a
review by Crouch et al. it was suggested that functional
improvements of non-COPD patients in pulmonary

rehabilitation programmes are similar those obtained in
COPD patients (4). Foster et al. studied a heterogene-
ous group of 32 patients with non-COPD including ILD,
bronchiectasis, fibrothorax, thoracoplasty, and neuro-
muscular abnormalities and noted that improvement
with rehabilitation was only slightly less than that of
COPD patients (6). In American College of Chest Physi-
cians/American Association of Cardiovascular Pulmo-
nary Rehabilitation (ACCP/AACVPR) guidelines, pul-
monary rehabilitation in non-COPD patients is an effec-
tive and proven strategy of management with an evi-
dence level of 1B (7). 

Despite an increasing level of knowledge regarding the
effectiveness of pulmonary rehabilitation in patients
with ILD, characteristics which determine the success
of pulmonary rehabilitation in ILD has not been identi-
fied clearly. In this study it was aimed to evaluate the
effects of comprehensive pulmonary rehabilitation on

Pulmonary rehabilitation in interstitial lung diseases

296Tuberk Toraks 2013; 61(4): 295-302

SUMMARY 

Pulmonary rehabilitation in interstitial lung diseases

Dicle KAYMAZ1, Pınar ERGÜN2, İpek CANDEMİR2, Ezgi UTKU2, Neşe DEMİR2, Fatma ŞENGÜL2, 
Nurcan EGESEL2, Pervin DEMİR3

1 Ankara Ataturk Chest Diseases and Chest Surgery Training and Research Hospital, Pulmonary Rehabilitation and 
Home Care Center, Ankara, Turkey,

2 Department of Chest Diseases, Ankara Ataturk Chest Diseases and Chest Surgery Training and Research Hospital,
Ankara, Turkey,

3 Department of Biostatistics, Faculty of Medicine, Yildirim Beyazit University, Ankara, Turkey.

Introduction: Interstitial lung diseases are characterised by dyspnea on exertion, low quality of life, cough and exercise in-
tolerance. The aim of this study was to evaluate the effects of comprehensive pulmonary rehabilitation in patients with
interstitial lung disease.

Materials and Methods: Data from patients who were referred to pulmonary rehabilitation  with the diagnosis of interstiti-
al lung diseases were included to this study. Ten patients with interstitial lung disease participated to our outpatient, 8 we-
eks, comprehensive pulmonary rehabilitation programme. Dyspnea was assessed with the Medical Research Council
(MRC) scale; health related quality of life was assessed with the St.George’s Respiratory Questionnaire (SGRQ). Exercise
capacity was measured using the incremental shuttle walk test (ISWT) and endurance  shuttle walk test (ESWT); anxiety
and depression were assessed with the hospital anxiety depression scale (HADS).  All parameters were recorded before and
after pulmonary rehabilitation programme.

Results: Dyspnea sensation, anxiety and depression  scores decreased after pulmonary rehabilitation  (p: 0.023, p: 0.026,
p: 0.039 respectively). Also impact domains of SGRQ  significantly reduced (Z= 1.988; p= 0.047).The difference between
median values of ISWT results before and after pulmonary rehabilitation was 60 meters. Although it was not statistically
significant (Z= 1.863; p= 0.063), the level of increment was higher than the minimaly important clinical differance for ISWT. 

Conclusion: Our results showed that comprehensive pulmonary rehabilitation programmes were benefical for patients
with interstitial lung diseases and it should be regarded as a standard care in this population from the early stages
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dyspnea perception, exercise capacity, quality of life,
body composition in patients with ILD.

MATERIALS and METHODS 

Fifteen patients who were referred to Ataturk Chest Di-
seases and Chest Surgery Training and Research Hos-
pital Pulmonary Rehabilitation and Home Care Center
with the diagnosis of ILD between 2006-2009 were inc-
luded this study. The institutional ethics committee
approved this study. A written informed consent was
obtained from each patient before all the procedures.
We obtained an approval from the administration of our
institution to use patients’ records and all the patients’
confidentiality was maintained. Our study was retros-
pective, we used our institution's database so, we did
not obtain ethics committee approval. Twelve (80.0%)
patients were male and 3 (20.0%) patients were fema-
le. The mean age of these patients was 50.06 ± 16.47
years. Median value of cigaratte smoking was 5 [Inter-
quartile Range (IQR)= 43] pack/years (mean 19.20 ±
21.52).

Six patients were diagnosed as IPF, four patients had
pneumoconiosis (coal worker pneumoconiosis, silico-
sis, hemosiderosis, dental technician pneumoconiosis),
two had sarcoidosis, one had neurofibromatosis, one
had hypersensitivity pneumonia and last patient had
non-specific interstitial pneumonia (NSIP). Five pati-
ents did not complete the pulmonary rehabilitation
programme due to not being able to obtain permission
from their work, transportation problems, and non-

compliance to the pulmonary rehabilitation program-
me. Demographic characteristics of 10 patients who
completed the pulmonary rehabilitation programme
are given in Table 1. Patients diagram is shown as a
flow diagram in Figure 1.

Patients underwent an 8-week hospital based outpati-
ent comprehensive pulmonary rehabilitation and atten-
ded the rehabilitation unit on two half-days per week.
Pulmonary rehabilitation programme consisting of: (a)
educational support, covering the following topics: di-
sease education and education of families, bronchial
hygiene and breathing control techniques, energy con-
servation, relaxation. Each educational programme
was 45 minutes long and repeated every month, (b)
exercise training, (c) psychological counselling, (d) a
nutritional intervention, if needed. Educational sessions

Kaymaz D, Ergün P, Candemir İ, Utku E, Demir N, Şengül F, Egesel N, Demir P.

297 Tuberk Toraks 2013; 61(4): 295-302

Table 1. Demographic characteristics of study popu-
lation

(n= 10) Mean ± SD

Age (Years) 51.3 ± 16.5

Gender (F/M) 2/8

FEV1 (%) 45.2 ± 15.4

FVC (%) 53.1 ± 26.02

FEV1/FVC 74.20 ± 16

DLCO (mmol/kPa.min) 58.37 ± 25.9

SD: Standard deviation.

Figure 1. Patients flow diagram.
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were delivered by two chest physicians, two physical
therapists, a dietician, two respiratory nurses and a
psychologist.

Before and after the pulmonary rehabilitation program-
me dyspnea perceptions during the activities of daily li-
ving was assessed with Medical Research Council
(MRC) scale, exercise capacity with Incremental Shutt-
le Walk Test (ISWT) and Endurance Shuttle Walk Test
(ESWT), health related quality of life with a Turkish
version of St. George Respiratory Questionnaire
(SGRQ) that was previously to Turkish with a permis-
sion from Dr. Paul Jones. The body composition with
bioelectrical impedance method and their psychologi-
cal evaluation assessed with Turkish version of Hospi-
tal Anxiety Depression Scale (HADS). Since 1997, Tur-
kish version of HADS is validated and found reliable in
medically ill patients.

Exercise Programme

The exercise training programme was completely tailo-
red to suit the needs of individual. In each patient, ae-
robic exercise and strength training for the upper and
lower extremities were performed. Exercise training
was carried out according to criteria as follows: mini-
mum eight week period, three days a week (two days
of which were in hospital under supervision and one

day of which was without supervision). Aerobic exerci-
se included cycle ergometer training (15 minutes/day),
treadmill training (15 minutes/day), upper and lower
extremity strength training (5-10 minutes/day). Pati-
ents were trained at 50% of peak workload and 60-85%
of peak VO2. Exercises intensity was increased accor-
ding to the patient progress. In four patients with seve-
re dyspnea, muscle weakness, and serious pulmonary
hypertension, neuromuscular electrical stimulation
(NMES) and strength exercise had been applied in spe-
cific muscle groups (quadriceps and deltoid) in upper
and lower extremities NMES, in symmetric biphasic
wave form, was applied for 15 minutes in 300-400 µs,
50 Hz at stimulation frequency during period, the inten-
sity was increased to the level where contraction could
be obtained and which the patient could tolerate.

Statistical Analysis

Unlike conventional methods, normally distributed va-
riables (n< 30) was assessed with graphical and Shapi-
ro-Wilks test. Descriptive statistics for the normally
distributed variables [age, BMI, fat free mass index
(FFMI), SGRQ symptom, activity and total, anxiety and
depression scores] were given as mean ± standard de-
viation that is shown for each variable in Table 2. Desc-
riptive statistics for variables which did not distribute
normally (SGRQ impact, meters, endurance time and
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Table 2. Descriptive statistics for BMI, FFMI, SGRQ symptom, activity, total, anxiety and depression scores before
and after pulmonary rehabilitation programme 

Comparison values between 
before and after

Variables Mean ± SD t p

BMI (before) 22.89 ± 4.44 1.361 0.207

BMI (after) 23.30 ± 4.70

FFMI (before) 18.20 ± 2.17 1.396 0.196

FFMI (after) 18.46 ± 2.32

SGRQ Symptom (before) 60.94 ± 14.86 0.321 0.755

SGRQ Symptom (after) 59.48 ± 24.89

SGRQ Activity (before) 61.66 ± 24.01 0.282 0.785

SGRQ Activity (after) 59.16 ± 24.73

SGRQ Total (before) 53.92 ± 25.76 1.415 0.191

SGRQ Total (after) 43.80 ± 23.88

Anxiety (before) 7.38 ± 2.50 2.806 0.026

Anxiety (after) 5.88 ± 2.85

Depression (before) 8.50 ± 3.42 2.538 0.039

Depression (after) 5.38 ± 3.58

BMI: Body mass index, FFMI: Fat free mass index, SGRQ: St. George Respiratory Questionnaire.



cigarette (pack/years) were given as median values.
Categorical variables such as MRC and gender was gi-
ven as percentage and number.

Student t-test was performed to compare normally
distributed variables before and after pulmonary reha-
bilitation programme. Wilcoxon signed rank test was
performed to compare variables that did not distribute
normally. Statistical analyses were performed using
MS-Excel 2007 and SPSS for Windows Version 15.0
(SPSS Inc., Chicago, ILL, USA). Statistical significance
was determined by p< 0.05.

RESULTS

The mean age of patients included in the study was
51.30 ± 16.55 years. In patients with ILD, diffusion ca-
pacity for carbon monoxide (DLCO) was also found to
be decreased at rest (mean DLCO was 58.37 ± 25.97
% mmol/kPa.min). Two out of 10 patients did not show
any compliance to the diffusion test. As shown in Tab-
le 1, patients had consistent mild restrictive defect in
respiratory function test. Five out of 10 patients had al-
so been using long term oxygen therapy at home.

Grade 5 MRC dyspnea score was observed in only one
patient (10%). Grade 4 was seen in 3 patients (30%),

and 3 patients had grade 3 (30%). After pulmonary
rehabilitation improvements in dyspnea sensation re-
ached statistically significant level (Z= 2.271; p=
0.023). Before and after pulmonary rehabilitation MRC
scores of patients who completed the study protocol
was shown in Table 3. 

Before the pulmonary rehabilitation programme, the
mean distance walked in ISWT was 262.00 ± 232.18
m, whereas it was 299.00 ± 212.31 m at the end of the
pulmonary rehabilitation. The difference between me-
dian values before and after pulmonary rehabilitation
was 60 meters. Though, it was not statistically signifi-
cant (Z= 1.863; p= 0.063), the level of increment in
walking distance was higher than the minimally impor-
tant clinical difference for ISWT. In ESWT patients wal-
ked 4.55 ± 5.62 (mean) minutes before and 8.10 ±
7.10 (mean) minutes after the PR programme. The
improvements in endurance time did not also reveal
any statistical significance (Z=1.599; p= 0.110).

Health related quality of life before and after pulmonary
rehabilitation programme were assessed by SGRQ
which is composed of 3 domains (symptom, anxiety,
impact) (Table 4). There were statistically significant
improvements in SGRQ’s impact score (Z= 1.988; p=
0.047). While the mean value of impact score before
pulmonary rehabilitation was 48.11 ± 30.60, it was fo-
und 29.52 ± 27.84 after pulmonary rehabilitation
(Figure 2). Statistically significant improvements were
not observed in symptom, activity and total score (p=
0.755, 0.785 and 0.191, respectively). 

Anxiety and depression are the most important
psychosocial problems that could frequently be obser-
ved in ILD. It was also evaluated in our study by using
HADS, consisting of 14 items. Anxiety and depression
scores after pulmonary rehabilitation showed statisti-
cally significant improvements (t= 2.806; p= 0.026 and
t= 2.538; p= 0.039, respectively) (Figure 3a,b).
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Table 3. MRC scores before and after pulmonary re-
habilitation programme

Before After 
MRC n (%) n (%) Z p

1 1 (10.0) 2 (20.0) 2.271 0.023

2 2 (20.0) 5 (50.0)

3 3 (30.0) 1 (10.0)

4 3 (30.0) 2 (20.0)

5 1 (10.0) 0 (0.0)

MRC: Medical Research Council.

Table 4. Descriptive statistics for SGRQ impact, ISWT, ESWT before and after pulmonary rehabilitation programme

Comparison values between 
before and after

Variables Median Mean ± SD Z p

SGRQ impact (before) 42.32 48.11 ± 30.60 1.988 0.047

SGRQ impact (after) 23.13 29.52 ± 27.84

ISWT (m) (before) 190.00 262.00 ± 232.18 1.863 0.063

ISWT (m) (after) 250.00 299.00 ± 212.31

ESWT (min) (before) 2.55 4.55 ± 5.62 1.599 0.110

ESWT (min) (after) 5.58 8.10 ± 7.10

SGRQ: St. George Respiratory Questionnaire, ISWT: Incremental Shuttle Walk Test, ESWT: Endurance Shuttle Walk Test.



No statistically significant difference was observed in
body mass index (BMI) and fat free mass index (FFMI),
(t= 1.361; p= 0.207 and t= 1.396; p= 0.196, respecti-
vely). 

DISCUSSION

Pulmonary rehabilitation has been defined as a ‘multi-
disciplinary programme' of the care of patients with
chronic respiratory impairment which is individually ta-
ilored and designed to optimize physical and social
performance and autonomy (4,5). American Thoracic
Society/European Respiratory Society Consensus Sta-
tement on pulmonary rehabilitation supports the use of
pulmonary rehabilitation in the management of chronic
respiratory disease regardless of cause. The data sup-
porting its use was derived extensively from the studi-
es of COPD, in which pulmonary rehabilitation has be-
en shown to increase exercise endurance, decrease
dyspnea, improve health related quality of life, and re-
duce health care costs. Increased perception of dysp-
nea was one of the most important reason for pul-
monary rehabilitation programme in ILD. It is known

that dyspnea perception could be very different among
individuals who are even at the same level of ILD, and
this difference increases with the progression of the un-
derlying disease. In two different studies in which the
effect of pulmonary rehabilitation in dyspnea percepti-
on in ILD had been analyzed, the authors reported sig-
nificant improvements in MRC and dyspnea domain of
chronic respiratory diseases questionnaire (8,9). In our
study, like the other two studies, dyspnea perception
was found to be improved significantly after an indivi-
dually-supervised, eight-week pulmonary rehabilita-
tion programme.

The reduction in exercise capacity in ILD mostly occurs
through different mechanisms which are closely related
to each other. Although ventilatory and circulatory pat-
hologies are the major determining factors for exercise
restriction in ILD, the systemic manifestations of the un-
derlying disease or peripheral and/or respiratory musc-
le dysfunction secondary deconditioning related to im-
mobility are responsible for decrease in exercise capa-
city (10). In association with these facts, the study by
Nishiyama et al. showed that quadriceps muscle
strength significantly diminished in 41 patients diagno-
sed with IPF. They also found that peripheral muscle
weakness was a determining factor for decreased exer-
cise capacity (11). The results of this study indicate that
peripheral muscle training is necessary for the patients
with ILD. In our study, aerobic exercise and strength tra-
ining were performed in six patients. Neuromuscular
electrical stimulation (NMES) and strength training was
applied to upper and lower extremities of four patients
who could not carry out to endurance training due to se-
vere dyspnea, muscle weakness and serious pulmonary
hypertension. Increase in ISWT after pulmonary reha-
bilitation programme supports the suggestion that tho-
se patients also need exercise training programmes
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Figure 2. The mean value of  patients’ SGRQ impact scores
before and after PR.
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Figure  3a,b. The mean value of patients’ anxiety and depression scores before and after pulmonary rehabilitation (the mean
value was shown with ± SD).
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containing endurance and strength on peripheral musc-
les similar to those with COPD. Ferreira et al. also sho-
wed that ILD patients who had low 6MWT distance, had
significant increase in mean distance after pulmonary
rehabilitation programme (12). In the study by Naji et
al, which was similar to ours, the exercise capacity was
evaluated with ISWT, and a 61 m-increase was obser-
ved after pulmonary rehabilitation programme (9). In
our study, an increase in ISWT was not found to be sta-
tistically significant. This problem may be solved by inc-
reasing the number of patients in the study. This finding
might be associated with the fact that, exercise capacity
of our patients were better in our study. However, Singh
et al reported that minimal clinically important differen-
ce (MCID) for ISWT at group level should be 48 m for
COPD patients (13). Although reference values for
ISWT in ILD have not been standardized yet, improve-
ments in exercise capacity were close to change in
MCID levels in patients with COPD in our study.

As a result of the fact that most ILD have a characte-
ristic rapid progression, deterioration in the quality of li-
fe of patients is an expected result. It was known that
the major factors which affect the quality of life in pati-
ents with IPF were fatigue, immobility, disabilities du-
ring daily living, and working. Different questionnaires
have been used in various studies to evaluate the qu-
ality of life in ILD. SGRQ was used in our study, and a
statistically significant improvement was observed in
SGRQ’s impact score at the end of the pulmonary
rehabilitation programme. In their study with 31 pati-
ents with ILD, Jastrezbski et al. reported a significant
improvement in SGRQ impact, activity and total scores
at the end of this pulmonary rehabilitation programme.
Similar to our study, they observed no significant diffe-
rence in SGRQ symptom scores which might be expla-
ined by the presence of questions specifically designed
for COPD symptoms such as; cough, expectoration,
whistling rales and breathlessness attacks, all of which
could not be typically expected in pulmonary fibrosis
(14). In another study, it was also indicated that World
Health Organization Quality of Life questionnaire
(WHOQOL-100) was a more suitable questionnaire in
ILD patients than SGRQ (3).

In their study which covered 57 patients with ILD, Hol-
land et al. stated that there was an increase in the qu-
ality of life at the end of an 8-week-pulmonary rehabi-
litation programme, but there was no difference com-
pared with the control group after six months (8). It was
also shown in our study that pulmonary rehabilitation
programmes produced benefit in health related quality
of life in patients with ILD. Psychological benefits of
pulmonary rehabilitation can be accepted as gaining in

the power to cope with the illness, an increase in sense
of control and as a result of all, a fall in anxiety and
depression levels. Statistically significant decrease in
anxiety and depression scores after the pulmonary
rehabilitation programme in our study underlines the
importance of comprehensive pulmonary rehabilitation
programmes in ILD. Another study reported a statisti-
cal improvement in the Center for Epidemiologic Stu-
dies-Depression (CES-D) score of twenty seven pati-
ents with ILD at the end of a pulmonary rehabilitation
programme, which unfortunately did not lead to clini-
cal improvement (12).

CONCLUSION

Our study has shown that a comprehensive, hospital-
based outpatient pulmonary rehabilitation programme
provided improvement in dyspnea perception, exercise
capacity, health associated quality of life, anxiety, and
depression in patients with ILD. Under the support of
above findings, it could be rationally suggested that a
comprehensive, multidisciplinary, individually pul-
monary rehabilitation programme should become a
part of the standard care in patients with ILD. Patients
may be referred to pulmonary rehabilitation program-
mes immediately after the diagnosis commenced wit-
hout any delay. Nevertheless, encouraging results con-
sistent with many previous studies warrant larger ran-
domized and multicenter trials to evaluate whether a
comprehensive, hospital-based outpatient pulmonary
rehabilitation programme improves clinical outcome in
patients with ILD at long-term.
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