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Aim. The purpose of this study was to identify the effect of eight weeks of exercise train-
ing on lung function in PF patients. Material and Methods. Forty eight patients diagnosed
with PF were participated in our training program which mainly consisted of a §-week exer-
cise training program. Pulmonary function tests, 6 MWD, dyspnoea were evaluated at baseline
and after the program. Our exercise training program involved thoracic expansion exercises,
pursed-lips breathing, upper and lower extremity exercises combined with breathing control;
exercises also included arm raising and knee extensions, diaphragmatic breathing exercises,
and a walking program (15-30 min/day). Results. Our study showed that the 8-week-long
exercise training program performed in PF patients significantly improved pulmonary func-
tion tests, 6BMWD, and reduced dyspnea severity during daily life activities. Significant in-
crease was showed in the exercise capacity of our patients after the exercise training program.
Conclusions. The exercise training program may be beneficial to improve functional capacity
of patients with PF by decreasing dyspnea and increasing exercise capacity. Thus, we recom-
mend that exercise training programs, which are tailored to the individual needs of patients with
PF, should be included in the treatment plan. Nevertheless, further studies, featuring larger patient
and control groups, are needed to confirm the effectiveness of exercise training in PF patients.
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Introduction

Pulmonary fibrosis is a chronic and ultimate-
ly fatal disease considered a progressive lung
disease causing dry, non-productive cough on
exertion, progressive exertional dyspnea (short-
ness of breath with exercise), fatigue, dry, inspi-
ratory bibasilar “velcro-like” crackles on auscul-
tation (a crackling sound in the lungs during in-
halation similar to Velcro being torn apart
slowly, heard with a stethoscope), impaired gas
exchange, and reduced exercise capacity and
health related quality of life [2, 15, 16].

Impaired respiratory mechanics, muscu-
loskeletal and hyperinflation dysfunction, ventila-
tor insufficiency, and circulatory impairment that
causes exercise induced gas exchange impair-
ment results in limiting of exercise capacity in
pulmonary fibrosis [1, 8], and to improve lung
function in pulmonary fibrosis has to use rehabil-
itation programs which are shown to be active in
improving exercise capacity, health-related quality
of life and dyspnoea in PF patients, and are rec-
ommended in the recent treatment guideline [5].
Previous studies demonstrated that pulmonary
rehabilitation has also been accepted among the
non-pharmacological treatment options as a means
to improve exercise capacity, reduce dyspnea
severity, and quality of life of patients with PF

[7, 18]. However, no evidence has been reported
for the efficacy of the program in PF patients.
The present study investigated the effects of eight
weeks of exercise training on lung function in pa-
tients with PF. Those effects were assessed in
terms of pulmonary function, functional exercise
capacity and dyspnea.

Methodology

Forty eight PF patients repeatedly admitted
to a pulmonary rehabilitation center were as-
sessed. PF patients were enrolled according to the
diagnostic criteria of the American Thoracic So-
ciety (ATS)/European Respiratory Society (ERS)
consensus statement [1]. Patients were included if
they were not having any pulmonary infections
such as pneumonia at least in the last 6 weeks,
being clinically stable, not receiving supplemen-
tary oxygen therapy, treatment with no more than
20 mg of prednisone per day, having no neuro-
logical, not having serious uncontrolled cardio-
logical, being able to ambulate without assistance
or assistive devices, and willingness to participate
in this study. While the exclusion criteria in-
volved the presence of any of the following:
Asthma or chronic obstructive pulmonary disease
(COPD), collagen vascular disease, cancer, acute
coronary artery disease, nonparenchymal restric-
tive lung disease, and patients who did not com-
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plete exercise training program on a regular basis.
Moreover, the study protocol was approved by
the local ethical committee and all patients gave
their written informed agreement.

Testing Procedures. The researcher did num-
ber of tests as explained below.

Outcome measures. All patients were eva-
luated with the same gain parameters before and
after the 8-week long exercise training program.
Pulmonary function, exercise capacity, and base-
line dyspnea were evaluated.

Pulmonary Function. Pulmonary function
and reversibility tests were achieved with a spi-
rometer (type German), according to the criteria
set by the American Thoracic Society [1]. Values
of FEVI1 are stated in liters, in percentages of
FVC, and as percentages of reference values.

6MWD. The researchers conducted the 6 MWD
according to American Thoracic Society guide-
lines [1], patients were instructed to walk, at-
tempting to cover as much ground as possible
within 6 min. A research assistant timed the walk,
and standardized verbal encouragement was given
to each patient, data were obtained for Spo2,
heart rate, respiratory rate, Borg scale dyspnea
score, and BP before and after the test. The dis-
tance covered was measured in meters.

Exercise Training Program. The participants
were educated about the benefits and the impor-
tance of their adherence to the exercise training
program over the 8-week course. So as to rise
participants’ adherence to the program, a booklet
was organized and the instructions about the pro-
gram were given to the participants with this
booklet. Our exercise training program involved
thoracic expansion exercises, pursed-lips breathing,
upper and lower extremity exercises combined
with breathing control (pectoral muscles stretch,
trunk extension, bilateral shoulder elevation, sit-
to-stand exercises using a chair), strength training
for the limbs was conducted using elastic bands;
exercises included arm raising and knee exten-
sions, diaphragmatic breathing exercises, and
a walking program (15-30 min/day). Breathing
control training, coping strategies to deal with
shortness of breath and relaxation training were
given to the participants.

The participants were instructed to achieve
all exercises four days a week, in four sessions
per day with 12 repeats. They were recommended
to have a break and rest in the case of excessive
fatigue and shortness of breath and to continue
the exercises according to their fatigue tolerance.

Statistical analysis. SPSS (version 10,0) was

used to analyze data. All values are shown as
number, percentage or mean (standard deviation).
Differences between assessment parameters be-
fore and after the exercise training program were
compared using the T-test. A p value of 0,05 or
less was considered statistically significant.

Results and Discussion

Baseline Characteristics of the Study Popu-
lation. Baseline characteristics of the forty eight
PF patients tested are shown in Table 1. Of the
48 participants were men, and all were > 45 years
of age and were enrolled according to the inclu-
sion criteria during a six months period. A total
of 48 patients completed the program. Among
this group of participants, airflow obstruction was
moderate and most of patients were receiving
a short-acting. In all participants, the sensation of
dyspnea on exertion was found to be light to
moderate. The data analysis was performed on
the 48 male patients who completed the program.
All patients had not experienced any problem such
as fatigue and dyspnea when performing their
exercises. After the exercise training program,
pulmonary function test results were changed
(Table 2, p = 0,01, 0,003, and 0,000). However,
a significant increase was found in 6MWD after
the training program (p = 0,001). The perceived
severity of dyspnea during daily life activities
changed (p = 0,000).

Table 1
Baseline Characteristics of the Study Population
Variables Mean SD
Age, yr 52,86 6,12
Weight, kg 72,31 10,27
FEV1, % of predicted 60,00 9,24
BMI, kg/m2 23,04 2,40
Cigarette consumption 14,16 1.06
pack/years
Table 2

Pulmonary function test results, 6MWDT
and Borg scale

Before training| After training
Parameters Mean | SD | Mean | SD P
FEV1 647 | 72 | 66,5 | 49 | 0,01
FVC 78,81 | 6,00 | 78,93 | 5,8 |0,003
FEVI\FVC | 68,75 | 5,56 | 86,06 | 1,23 | 0,000
6MWD 412,5 | 26,64 | 465,1 | 35,08 | 0,001
Borg Scale | 5 fe 1 533 | 031 | 047 | 0,000
Dyspnea

Note. Borg S-oMWD — Borg scale dyspnea score
at the end of the 6MWT. Significant if the P < 0,05.

Exercise training program has beenrecog-
nized as an effective alternative to treat patients
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[10]. Holland et al. [6] found that supervised
exercise program for a period of 8 weeks results
in a decline in functional parameters of patients
with idiopathic lung disease. In previous studies of
patients with COPD, improvements in exercise ca-
pacity, dyspnoea rating and health-related quality
of life were demonstrated after pulmonary reha-
bilitation programs [9]. In the [14] study of IPF
patients, significant improvements were observed
in functional exercise capacity assessed by a 6-min
walking test and in the health related quality of
life score, but not in the BDI score. Although
these results suggest that it is difficult to improve
dyspnoea ratings in IPF patients, the improve-
ment in the 6-min walking test seems comparable
with that of patients with COPD as previously
reported. Moreover, it is important to note that
the total score for the health-related quality of life
also significantly improved.

Exercise training has not been studied as ex-
tensively in PF as in other lung disease patients.
However, a growing body of evidence has shown
encouraging results with some health benefits
following participation in these programs [17].
Garvey [4] demonstrated that exercise training
interventions are safe and effective treatment for
patients with PF and significant improvements in
some outcomes after short-term exercise programs
among same patients. There is only one study ad-
dressing the effects of a 12-week exercise training
program on dyspnea severity and quality of life
in idiopathic lung disease patients [19]. Hence we
consider that current study is of importance since
it examines the effects of an 8 week exercise
training program on functional parameters, exer-
cise capacity, and dyspnea in patients with PF.
Nishiyama et al. [12] found that pulmonary reha-
bilitation program for a period of 10-week-long
in PF patients did not has an effect on gas ex-
change and respiratory functions but improved
exercise capacity and reduced dyspnea percep-
tion. While other study demonstrated that exer-
cise training programs is safe and effective treat-
ment for patients with PF [3]. Our study showed
that the 8-week-long exercise training program
performed in PF patients significantly improved
pulmonary function tests, 6MWD, and reduced
dyspnea severity during daily life activities, Ong
et al. [13] reported that exercise capacity was in-
creased significantly and effort dyspnea was re-
duced after the 6-week-long outpatient pulmo-
nary rehabilitation program in 34 patients with
idiopathic lung disease. Significant increase was

showed in the exercise capacity of our patients
after the exercise training program. The 6MWD
increase was 53 meters in our study and it is simi-
lar to the study results of Naji et al. [11]. Moreo-
ver, in our study, dyspnea was reduced in a sta-
tistically significant manner after the exercise
training program.

According to these results, we considered that
this increase in the 6MWD distance might be
a result of the reduced disease symptoms and
improve pulmonary function tests, especially
FEV1, FVC, FEVI\FVC, and dyspnea. Howe-
ver, our study confirms that exercise training
program is important to improve pulmonary
function and reduce dyspnea and finally in-
crease 6OMWD.

Conclusion

The results of this study show that an exer-
cise training program may be beneficial to im-
prove functional capacity of patients with PF by
decreasing dyspnea and increasing exercise capa-
city. Thus, we recommend that exercise training
programs, which are tailored to the individual
needs of patients with PF, should be included in
the treatment plan. Nevertheless, further studies,
featuring larger patient and control groups, are
needed to confirm the effectiveness of exercise
training in PF patients.
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YOK 796.012 + 616.24.002 DOI: 10.14529/hsm160206

BO3OENCTBUE BOCbMMHE,EI,EHbHOVI NMPOrPAMMBI
OUSNYECKUX YIIPAXKHEHUU HA NNIETOYHYIO ®YHKUUIO
Y NALUMEHTOB C PUBPO30M JIEFKUX

Ammap Xam3a Xadu, Ma3uH Xadu K3ap
BasurnoHckul yHusepcumem, Vipak

Henbro uccienoBanus sSIBUJIOCHh U3YYEHUE BO3AECUCTBUS BOCBMHUHENEIBHON MPOrPaMMBI
(r3MYeCKHX YIpaKHEHUH Ha JIETOuHYI0 (QyHKIHIO y manueHToB ¢ (pudpo3om yierkux. Mare-
pHag 1 MeToAbI. 48 TAMEHTOB C NOATBEPKICHHBIM AUArHO30M «(HHOPO3 JIErKUX» TPUHSIH
y4acTue B MporpaMMe TPEHHUPOBOK, IJI¢ OCHOBHOW YIOp JAealiCs Ha UK (GU3NICCKUX YII-
PaXHEHHH, ITPOJAOIDKUTENBHOCTEIO B 8 Henelnb. [lepen HavamoM uccinejoBaHus U MoCie 3a-
BEpIICHHUS IPOrpaMMbl y IalHEHTOB OLEHUBAJINCH CIEAYIOIMe I0Ka3aTeNn: JaHHbIE
(YHKINOHAIBHOM JIErOYHOI NpOOBI, pe3ysbTaThl TeCTa C MIECTUMHUHYTHOH X0Ib00H, BBI-
PaXCHHOCTH OABIIKU. Pa3paboTaHHass HAaMH TpOTrpaMMa BKIIIOYANa B ce0sl yIpaKHEHUS IS
pacimupeHus TPyIHOU KIIETKH, ABIXaHUE Yepe3 CIOKEHHBIE TPYOOUKOH T'yOBI, yIpaKHEHHS
JUI BEPXHHUX M HIDKHUX KOHEYHOCTEH C 00s3aTEeIHHBIM KOHTPOJIEM IBIXaHUS; TaKKe B MPO-
rpaMMy BXOJWIN yIPaKHEHHS Ha TIOABEM PYK W pa3ruOaHue KOJICHEH, YIpaKHeHUs Ha JHa-
¢dparmanibHOe Apixanue U xoapda (15-30 munyT B feHb). PedyabTarsl. CoriiacHO NoiyyeH-
HBIM pE3yJibTaTaM, IO 3aBCPUICHUU BOCLMHHeﬂeﬂbHOﬁ ImporpaMmbl (1)1/131/1qu1<1/1)( ypaxHe-
HUI y NanueHToB ¢ (GpUOpPO30M JIETKUX OTMEYaloch JOCTOBEPHOE YIIydllIeHHE IOoKa3aTelei
(YHKIMOHAIBHOW JIErOYHOW NPOOBI U TECTa C NIECTUMUHYTHOW X000, a TaKkKe CHUKEHHE
OJIBIIIKKA BO BPEMsI ITOBCEAHEBHBIX 3aHATHH. KpoMe Toro, rmocie 3aBeplueHHs IpOrpaMMBbl y
MAlMEHTOB 3HAYUTEIILHO BO3POCIIAa IEPEHOCUMOCTD (Pu3nUecKux Harpy3ok. BeiBoasl. Pa3pa-
OoTaHHas mporpaMMa (PU3NUECKUX YNPaKHEHHH MOXKET UMETh IOJIOKUTENbHOE BIMSHUE Ha
(yHKIMOHATHHBIE BO3MOXXHOCTH TALMEHTOB ¢ (PUOPO30OM JIETKHX, TMOCKOJBKY yMEHBIIAaeT
BBIPQYKEHHOCTH OJIBIIIKH M YBEIHYHBAET MEPEHOCUMOCTh (PU3UIECKUX HArpy30K. MBI peKo-
MEH/IyeM BKJIIOYATh B IUIAH JICYCHUS OOJBHBIX (PHOPO30M JIETKUX MPOrpamMMmy (PH3HUECKIX
yOpaXHEHUH, pa3paO0TaHHYIO C YY€TOM HWHAWBHIYAIbHBIX NOTPEOHOCTEH KOHKPETHOTO Ma-
uuenTa. OHaKo U1l OKOHYATENILHOTO MOATBEPKACHHS dPPEKTUBHOCTH (HH3UUECKUX YIIPAXK-
HEHWH B YIYYIICHWH COCTOSHHUS OOJBHBIX ¢ (PHOpPO30M JIETKMX HEOOXOAWMO IPOBEICHHE
ZlaﬂbHeﬁLUHX I/ICCHe}IOBaHI/lﬁ ¢ OONBIIMM KOJIMYECTBOM HCHBITYEMBIX B 3KCHepMMeHTaﬂbHOﬁ
1 KOHTPOJIbHOM rpymnrie.

Knroueswie cnosa: gusuueckue ynpasxcHeHust, 1e20uHast YyHKyus, Quopos ieckux.
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