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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochroneg finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC = ochrong finansowa zwiazang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowarie w przypadku nieszczegliwego wypadk

— profesjonalng pomoc radcow prawnych | zwrot kosztow
obstugi prawngj

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska 5.A.

Al. Jerozolirmskie 142 B O 1
02-305 Warszawa E E] E m

www.interpolska.pl UBEZPIECZENIA
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DEEP OSCILLATION®

Personal

JUZ NIE MUSISZ CZEKAC!
MOZESZ DZIALAC NATYCHMIAST
W PRZYPADKU OSTREGO BOLU

| BEZPOSREDNIO PO ZABIEGACH
CHIRURGICZNYCH.

ZASTOSOWANIE:

TERAPIA POWAZNYCH KONTUZJI

| USZKODZEN MIESNI

Gleboka  Oscylaga  doskonale  sprawdza  sie

w leczeniu powaznych kontuzji i uszkodzer, ktére

sa efektem naciagniecia miesni i Sciegien.

Gleboka oscylacja z powodzeniem jest stosowana takze

EO treningu: bardzo szybko relaksuje migsnie, redukuje
ol i skutecznie chroni przed mikro-urazami. Stymuluje

komorki, dzieki czemu produkty przemiany materii zostaja

szybciej wydalone przez organizm. Wszystko to sprawia,

Ze organizm znacznie szybciej sie regeneruje i pacjent

w krotszym czasie wraca do petnej sprawnosci.

REDUKCJA OBRZEKOW

Gleboka  Oscylacjia  stymuluje  przephyw  limfy,
dzieki temu zbedne produkty przemiany materii jak
i plyny zalegajace w obrzekach zostaja przetranspor-
towane i wydalone. Dlatego w przrpadku stosowania
DEEP OSCILLATION® obrzeki wchianiajg sie znacz-
nie szybciej niz ma to miejsce w przypadku stosowania
tradycyjnych zabiegow.

REGENERACJA POWYSIEKOWA

Badania naukowe potwierdzily, ze Gteboka Oscylacja ma
istotny wptyw na zdolno$¢ podejmowania powtarzalnych
wysitkdw  sitowych. Zastosowanie glebokiej oscylagji
zwieksza wytrzymatos¢ sitowa, obniza powysitkowy bol
miesniowy oraz napiecie mieSniowe a takze wyptukuje
z krwi biochemiczne markery zmeczenia migsniowego.
Najkorzystniejsze efekty uzyskuje sie stosujgc Gieboka
Oscylacje natychmiast po zmeczeniu.

PRZYSPIESZANIE PROCESU GOJENIA SIE RAN
Poprzez redukce obrzekéw, procesy stymulujace
uktad immunologiczny oraz poprawe metabolizmu
Gleboka Oscylaga skraca okres gojenia sie ran.
Leczenie z wykorzystaniem Glebokiej Oscylacji moze by¢
stosowane we wczesnej fazie terapii, juz w pierwsze
dobie po zabiegu chirurgicznym.

WZMACNIANIE ORGANIZMU

Gleboka  oscylacja strmuluje miejscowy  ukfad
odpornosciowy. Badania kliniczne potwierdzity, ze terapia
z wykorzystaniem Glebokiej Oscylacji zapobiega rowniez
powstawaniu infekgj.

SPORTS

ZASADA DZIALANIA:

Dziatanie Glebokiej Oscylacji opiera sie
na przerywanym polu elektrostatycznym,

twarzanym za pomocg  aparatu
DEEP OSCILLATION® pomiedzy aplikato-
rem, a tkankami pacjenta.

W trakcie zabiegu tkanki pacjenta,
dziekisitomelektrostatycznymsa pociagane
a nastepnie zwalniane w wybranym
zakresie czestotliwosci (5-250 Hz).

W przeciwienstwie do innych rodzajow
terapii, GtebokaOscylacjaoddziatuje gteboko
nawet do 8 cm na wszystkie warstwy
tkanek (skdra, tkanka fgczna, tkanka
thuszczowa podskorna, miesnie, naczynia
krwionosne 1 limfatyczne).

Dziatanie Glebokiej Oscylacji zostato
potwierdzone klinicznie:

o szybki efekt przeciwbdlowy

e dziatanie przeciwzapalne

e szybkie wchtanianie obrzekow

® wspomaganie gojenia ran

o efekt przeciwzwioknieniowy

 usuwanie toksyn

® przyspieszanie procesow
regeneracyjnych
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WYEACZNY PRZEDSTAWICIELW POLSCE

HAS-ME

biuro@hasmed.pl
www. hasmed. pl
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profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
W UROGINEKOLOGI| !!!

£+ _ szybko diagnozowaé specyficzne i niespecyficzne béle

ledZzwiowo-krzyzowe i zaburzenia uroginekologiczne,

LLJ - odczytywad, interpretowac obrazy usg i leczy¢ podstawy pecherza moczowego,
iesnie dna mi n ieénie brzucha, rozejscie kresy biatej,

voim gablneue i praktycznie wykorzystywac

AF HONDA 2200
LNE SZKOLENIE !!!

. mg, dostarczymy aparat, przeszkolimy!
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Fundusze ) .
Europejskie E U.HI:‘EL E(lj.lrospeljslka
Wiedza Edukacja Rozwdj uropejski Fundusz spoteczny

www.mapadotacji.gov.pl

CENTRUM REHABILITACYJNO-SZKOLENIOWE KINEZIO
realizuje projekt dofinansowany z Funduszy Europejskich
”Nowe Kompetencje Zawodowe dla Fizjoterapeutow”

Celem projektu jest rozwoj kompetencji zawodowych 736 fizjoterapeutow (414K, 322M)
w obszarze istotnym dla zaspokojenia potrzeb epidemiologiczno-demograficznych,
jakim jest obszar chordb ukladu kostno-stawowo-mig¢sniowego.

Dofinansowanie projektu z UE: 803 725,00 PLN

Okres realizacji projektu: 01.11.2017 — 31.12.2019

Projekt skierowany jest do fizjoterapeutow z wojewddztwa mazowieckiego,
tédzkiego, swietokrzyskiego, lubelskiego i podlaskiego, zatrudnionych w publicznym
systemie ochrony zdrowia, podmiocie leczniczym posiadajgcym kontrakt z OW NFZ

Informacje dotyczace realizowanych tematow szkolen
www.fizjoterapia-warszawa.pl

info.mariusz.zielinski@gmail.com

tel. +48 515 273 922
Fundusze . .
Europejskie i U,nl:,i E;' roS!Jegska -
Wiedza Edukacja Rozwadj uropejskiFundusz spoteczny

www.mapadotacji.gov.pl
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Centrum Targowo-Konfere

s 23 - 24 pazdziernika 2020, Sosnowiec EXPOE'E?

REHexpo
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Rehabilitacji i Sprzetu
Rehabilitacyjnego

Ogodlnopolska Konferencja
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~Symbioza fizjoterapeuty, lekarza
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model terapeutyczny”.
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ZEL CHLODZACY POLAR FROST

jest specjalnie opracowany tak, aby.zapewni¢ tagodzaca ulge w przypadku

wystgpienia urazow tkanek miekkich, urazéw wywotanych obcigzeniem, napiec
miesniowych, stanu zapalnego oraz sztywnosci. Zapewnia dtugg redukcje (5-6°C)
temperatury skory, przez 2-4 godzifny, bez ryzyka wystgpienia reakcji alergicz-
nych oraz odmrozenia. Oferujeamozliwosc¢ skorzystania z funkcji korzysci zimna
tak dtugo, jak jest to konieczne.

oy
Zel stuzy do leczenia béli stawoéw,
tagodzi napiecie oraz stres. Stosowany
jest rowniez przy aktywnosci fizycznej

- wstepne rozgrzanie miesni i sciegien
: . POLAR
chroni przed urazami. HEAT

T

A ©

IZOLUJE
ZWIEKSZA
REDUKUJE

ZMNIEJSZA

ZAPOBIEGA

Aloes ma dziatanie przeciwzapalne oraz utrzymuje skére
gtadka i nawilzong podczas catego okresu stosowania.

- nadwyrezenia - skrécenia : ztamania - obcigzone i napiete miesnie -
- przewlekte bdle szyi, ramion oraz dolnego odcinka kregostupa -

- obolatosc¢ - dolegliwosci miesniowe zwigzane z wykonywang pracg -
- mrowienia - skurcze rwa kulszowa - siniaki - artretyzm - bol zwigzany
z zapaleniem stawow - artroza - zapalenie torebki stawowej -

- zapalenie sciegna - tokiec tenisisty i golfisty « lumbago -

Zastosowania profesjonalne:

- masaz i techniki manualne - zabiegi ultradzwikami i elektroterapig - regeneracja i relaksacja
napietych miesni - pooperacyjne stososowanie w leczeniu obrzekow, stanéw zapalnych oraz bodlu -

32 4010 350 biuro@polarfrost.pl www.polarfrost.pl
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Effect of combining inspiratory and expiratory training
on pulmonary function and health status in patients with
COPD: a randomized controlled trial

Wptyw potgczenia treningu miesni wdechowych i wydechowych na czynnoSc ptuc i stan zdrowia
pacjentow z POChP: randomizowane badanie kontrolowane

Basant Hamdy Elrefaey'2(A.B.CD.EF) Hagar Ahmed Elhadidy3®B.C.D.EF)
Heba Ahmed Moussa4#.BE)

‘Department of Physical Therapy for cardiovascular/respiratory disorders, Faculty of physical therapy, Cairo University, Giza, Egypt
?Department of Medical rehabilitation, Faculty of Applied Medical Sciences, King Khaled University, Abha, Saudi Arabia

3October General hospital, Egyptian Ministry of Health, Giza, Egypt

4Chest diseases, Faculty of medicine, Cairo University, Giza, Egypt

Abstract

Objectives. Chronic Obstructive Pulmonary Disease (COPD) patients suffers from respiratory muscle dysfunction. The
current study aimed to assess the effect of combined respiratory muscle training (both inspiratory and expiratory) on
pulmonary function and health status of chronic obstructive pulmonary disease patients. Methods. Sixty men (40-60
years old) with (COPD) were enrolled. They were assigned randomly with 30 patients allocated to the control group and
30 patients allocated to the experimental group. The control group received a guideline protocol chest physiotherapy,
whereas the experimental group received the same program in addition to respiratory muscle training using power lung
device. Both groups received the treatment sessions three times per week for 3 successive months. Measurement of
ventilatory function, respiratory muscle strength and the COPD Assessment Test (CAT) was done before and after the
intervention. Results. Both groups demonstrated significant improvements in ventilatory function and respiratory
muscle Strength after treatment, with significantly greater improvements seen in the experimental group. No significant
difference was detected between groups regarding (CAT). Conclusions. Training both inspiratory and expiratory muscles

improves pulmonary function and health status in in patients with COPD.

Key words:

Chronic Obstructive Pulmonary Disease, health status, pulmonary function, respiratory muscle training

Streszczenie

Cel. Pacjenci z przewlektg obturacyjng chorobg ptuc (POChP) cierpia z powodu dysfunkcji miesni oddechowych. Badanie
miato na celu ocene wpltywu taczonego treningu miesni oddechowych (wdechowego i wydechowego) na czynno$¢ ptuc

i stan zdrowia pacjentéw z przewlekta obturacyjna chorobg ptuc. Metody. W badaniu udziat wzieto sze$é¢dziesieciu
mezczyzn (40-60 lat) z POChP. Pacjenci zostali wybrani losowo, przy czym 30 pacjentéw przydzielono do grupy
kontrolnej, a 30 pacjentow przydzielono do grupy eksperymentalnej. Grupa kontrolna zostata poddana fizjoterapii klatki
piersiowej zgodnie z wytycznymi, podczas gdy grupa eksperymentalna zostata poddana takiemu samemu programowi
oraz treningowi mie$ni oddechowych przy uzyciu urzadzenia Power Lung. Obie grupy byty poddawane leczeniu trzy
razy w tygodniu przez 3 kolejne miesigce. Pomiary czynnos$ci wentylacyjnej, sity miesni oddechowych i testu oceny
POChP (CAT) przeprowadzono przed i po leczeniu. Wyniki. Obie grupy wykazaty znaczna poprawe funkcji wentylacji

i sity miesni oddechowych po leczeniu, przy czym znacznie wiekszg poprawe zaobserwowano w grupie
eksperymentalnej. Nie stwierdzono istotnych réznic miedzy grupami, jesli chodzi o CAT. Wnioski. Trening mie$ni

wdechowych i wydechowych poprawia czynnos¢ ptuc i stan zdrowia pacjentéw z POChP.

Stowa Kkluczowe:

Przewlekta obturacyjna choroba ptuc, stan zdrowia, czynnos¢ ptuc, trening mie$ni oddechowych

70 www.fizjoterapiapolska.pl



Introduction

Chronic Obstructive Pulmonary Disease (COPD) is characte-
rized by persistent respiratory manifestations and airflow li-
mitation that is caused by airway and/or alveolar
abnormalities. It is usually resulted from repeated exposure to
harmful particles or gases. It is a high incidence, preventable
and treatable disease [1]. Being the fourth leading cause of
death worldwide, COPD is considered the most commonly
chronic pulmonary disease [2]. It is manifested in about 10%
of the general population over the age of 40 years [3]. It has
negative consequences on patient’s quality of life, and it may
lead to death. It is also burden on health care services [2].

The combination of small airways disease (obstructive bron-
chiolitis) and parenchymal destruction (emphysema) lead to
the characteristic chronic airflow limitation seen in COPD
patients. The relative contributions of each of them vary from
individual to individual. Chronic inflammation results in
structural abnormalities and narrowing of the small airways
[2]. As well during exhalation, there is incomplete emptying
of the lungs leading to dynamic hyperinflation. This burden
necessitates breathing over higher ranges of the lung volume
where the inspiratory muscles are functionally weaker. As
a consequence of hyperinflation, depression of the dome of
the diaphragm occurs and shortening of its fibers. This causes
the diaphragm to work on a suboptimal portion of its length-
tension relation [4].

The respiratory muscles in COPD patients are loaded because
they remain contracted for prolonged time in an attempt to
meet the increased ventilatory flow demand [5]. Respiratory
Muscle Training can be defined as a technique which aims to
increase respiratory muscles strength and function via exerci-
se. It was originally suggested in patients with respiratory di-
sease to improve their respiratory function [6]. Power Lung
device is used for inspiratory and expiratory resistance-tra-
ining. The participant should apply continuous pressure thro-
ughout both inhalation and exhalation for the spring-loaded
valve to be kept open and for flow to be created [7].

Only few studies were conducted to evaluate both inspiratory
and expiratory training in COPD patients [8-10]. It is propo-
sed that exercise programs specifically designed to strengthen
expiratory muscles either expiratory muscle training (EMT)
and EMT combined with inspiratory muscle training (IMT)
may improve ventilatory function and respiratory muscle
strength in those patients. However, controversy is present in
literature regarding its effect on functional capacity and dysp-
nea.

Power Lung has been studied various populations, including
athletes, older Adults, saxophone Players and individuals
with parkinson's disease [11-14]. To the best of our knowled-
ge, this is the first study to use power lung device in combi-
ned inspiratory and expiratory muscle training in COPD
patients. Therefore, the current trial aimed to assess the com-
bination effect of both inspiratory and expiratory muscle tra-
ining using power lung device on pulmonary function and
health status of COPD patients.

www.fizjoterapiapolska.pl
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Materials and Methods

Trial design

This is a single blind, parallel group, active-control, randomi-
zed controlled trial. Sixty men with chronic obstructive pul-
monary Disease (COPD) were enrolled. They have chronic
airflow limitation evidenced by spirometric measurement. The
aim and nature of the study were explained for each candidate
before starting the study. An informed written consent was ob-
tained from each participant. This study was approved by the
Research Ethical Committee of the Faculty of Physical Thera-
py, Cairo University, (No:P.T.REC/012/001573). Pan African
Clinical Trials Registry no is (PACTR201802003091341).

Participants

The practical work was done from March 2017 to May 2018.
The patients were chosen from chest diseases outpatient clinic,
faculty of medicine, Cairo University where the study was
conducted. They were diagnosed and referred by chest physi-
cian. The experimental group (group A) consisted of 30 pa-
tients. They performed respiratory muscle training plus
guideline protocol chest physiotherapy. The control group
(group B) consisted also of 30 patients. They received guideli-
ne protocol chest physiotherapy. Both groups continued their
medications.

Patients had to meet all the following criteria in order to partici-
pate in the study: at least 5-years history of COPD, the presence
of a post bronchodilator FEV1 > 80% predicated together with
an FEVI/FVC < 0.70 [1], age range between 40 and 60 years
and body mass index (BMI) from 25 to 34.9 kg/m?2. All partici-
pants were medically controlled. Global Initiative for Chronic
Obstructive Lung Disease (GOLD) criteria were followed for
staging COPD severity moderate (stage I, FEV1 between 50%
and 80%) and Severe (stage 111, 30% < FEV1 < 50% predicted)
and very severe (stage IV, FEV1 < 30%,). Patients were exclu-
ded if they have any of the following conditions or diseases: re-
cent COPD exacerbation, unstable angina, myocardial
infarction, respiratory tract infection within 1 month of the start
of the study, angioplasty, heart surgery in the previous 3 months,
basal blood pressure > 180/100 mmHg, resting pulse rate > 120
bpm, chronic renal impairments, epistaxis, active haemoptysis,
and recent facial, oral, or skull surgery or trauma [1].

Randomization

The patients were randomly assigned into two groups equal in
number (the experimental group and the control group) using
block randomization.

Intervention

Patients in both groups participated in chest physical therapy
techniques in the form of the following: Breathing control
exercises (pursed lip breathing, Diaphragmatic breathing), air-
way clearance techniques (Postural drainage, Percussion, Vi-
bration, Coughing). The total program was performed for one
hour three times per week, for 3 successive months. Rehabili-
tation was supervised by expert physiotherapist.
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Respiratory muscle training exercise for the experimental group
A pressure threshold breathing device (PowerLung Inc., Ho-
uston, Texas, USA) was used. It was designed for a combina-
tion of inspiratory and expiratory muscle training. Power
Lung® is a small hand-held, spring-loaded device. It exerts
a pressure against the breathing flow during in- and expira-
tion. It is equipped with independently adjustable control
dials to set levels of resistance for both inhalation and exhala-
tion. The device is set to a challenging level of resistance.
Users must generate enough pressure when inhaling or exha-
ling to open and maintain opening of a one-way valve, allo-
wing air to pass through the valve. The resistance creates
a load against which respiratory muscles must work and
overcome [16]. The patients received three sets of 10 repeti-
tions, with 1 min rest between sets. A 10-repetition-maximum
(10RM) load was used [14].

Respiratory muscle training was performed in sitting position.
Each subject was orientated to use these devices prior to tra-
ining. At this session, the inspiratory and expiratory resistance
setting that each subject could complete for 10 repetitions of
near maximum effort of 3-4 seconds each was determined. The
patients were allowed one brief rest during the set if they had
shortness of breath or discomfort near the end of a training set
but were asked to complete all prescribed repetitions. The re-
spiratory muscle training program began with three sets of 10
maximal breathing repetitions. Resistance to inspiration and
expiration was maintained at the same settings for each 2- we-
ek training phase and was progressively increased every 2 we-
eks by increasing the resistance settings that still allowed each
individual to complete 10 reps per set at a near maximal effort
[13]. The resistance was increased by a quarter turn when the
resistance failed to yield a RM response [14]. Respiratory mu-
scle training was performed for 30 minutes, three times/ week,
for 3 consecutive months.

Outcome Measures

A thorough medical history was taken from each patient be-
fore enrollment, the following evaluative procedure were do-
ne before and after the intervention:

1. Measurement of ventilatory function and respiratory mu-
scle strength: pulmonary function was measured with a spi-
rometer (Medical Graphics Corporation, St Paul, Minnesota,
USA) in the sitting position. Measurements included forced
vital capacity (FVC), forced expiratory volume in one second
(FEV1), FEV1/FVC ratio, peak expiratory flow rate (PEFR),
peak inspiratory flow rate (PIFR), maximum voluntary venti-
lation (MVV), maximal inspiratory pressure (MIP) and maxi-
mal expiratory pressure (MEP).

2. The COPD Assessment Test (CAT): The CAT was used to
measure the health status of patients with COPD. It is an easy
to administer patient completed questionnaire. It consists of 8
item with a score range from 0-40. Higher scores indicate
a severe effect of COPD on a patient’s life [15].

Data analysis and sample size calculation

Descriptive statistics and t-test was conducted for comparison
of the subject characteristics between both groups. Mixed
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MANOVA was conducted to compare the effect of time (pre ver-
sus post) and the effect of treatment (between groups), as well as
the interaction between time and treatment on mean values of
FVC, FEVI1, FEVI/FVC ratio, PEFR, PIFR, MVV, MEP, MIP
and CAT. The level of significance was set at P < 0.05. All stati-
stical measures were performed through the statistical package
for social studies (SPSS) version 22 for windows. Sample size
calculation was performed using G¥*POWER statistical so-
ftware (version 3.1.9.2; Franz Faul, Universitat Kiel, Germa-
ny) [F tests - MANOVA: Repeated measures, within-between
interaction, a = 0.05, B = 0.2, power = 80%, Pillai V = 0.12,
and effect size = 0.37 based on pilot study which contained 10
patients] and revealed that the appropriate sample size for this
study was N = 60.

Results

The analysis of baseline values between the two groups reve-
aled that there were no statistically significant differences as
shown in Table 1.

Mixed MANOVA was conducted to investigate the effect of
treatment on measured dependent variables. There was a signi-
ficant interaction effect of treatment and time (F (9,50) = 8.46,
P =0.0001). There was no significant main effect of treatment
(F (9,50) = 0.99, p = 0.45). There was a significant main effect
time (F (9,50) =43.79, P=0.0001).

The severity of COPD in group A were moderate in 24 (80%)
patients and sever in 6 (20%) patients. The severity of COPD
in group B were moderate in 22 (73%) patients, sever in 7
(23%) patients and very sever in 1 (4%) patients. There was no
significant difference between both groups in the smoker’s di-
stribution (P > 0.05).

Respiratory muscle strength

Within-group comparison of MIP and MEP revealed a signifi-
cant improvement in the study group (P < 0.05 in both para-
meters) and significant improvement in MIP (P < 0.05) but
non-significant improvement in the MEP in the control group
(P > 0.05). Between-group comparison of MIP and MEP values
before treatment revealed a non-significant difference (P > 0.05),
whereas post-treatment comparison found a statistically signi-
ficant difference in favor of the study group (P < 0.05 in both
parameters) (Tables 1 and 2).

Ventilatory function

Within-group comparison of FVC, FEV1, FEVI/FVC ratio,
PEFR, PIFR and MVV revealed a significant improvement in
the study group (P < 0.05 in all parameters) and significant
improvement in FEV1, FEV1/FVC ratio, PEFR, PIFR and
MVV (P < 0.05) but non-significant improvement in the
FVC in the control group (P > 0.05). Between-group compa-
rison of FVC, FEV1, FEV1/FVC ratio, PEFR, PIFR and
MVYV values before treatment revealed a non-significant dif-
ference (P > 0.05), whereas post-treatment comparison of
FVC, FEV1, PEFR, PIFR and MVYV values found a statistical-
ly significant difference in favor of the study group (P < 0.05)
except FEVI/FVC ratio had no statistically significant diffe-
rence (P > 0.05), (Tables 1 and 2).
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The COPD Assessment Test (CAT)
Within-group comparison of CAT revealed a significant impro-
vement in the study group and in the control group (P < 0.05).
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Between-group comparison of CAT value before and after tre-
atment revealed a non-significant difference (P > 0.05), (Ta-

bles 1 and 2).

Table 1. Demographic and baseline clinical characteristics of patients in both groups

Study group

Mean £ SD

Age [Years] 51.4 +6.41

Weight [kg] 80.5 +6.37
Height [cm] 169.23 £ 7.13
BMI [kg/m?]] 28.06 +1.97

Control group p-value
Mean £ SD
51.8+7.1 0.82
79.1 +8.44 0.47
169.66 + 8.6 0.83
27.42 +2.08 0.22

Table 2. Ventilatory function testing, respiratory muscle strength and CAT before and after treatment in the study and

control groups

Pre treatment

Post treatment

Study group  Control group Study group  Control group
Mean £ SD Mean £ SD Mean £ SD Mean * SD
FVC (L) 3.39+0.62 3.15+0.81 0.2 3.57+0.53 3.21£0.79 0.04*
FEVI (L) 2+0.48 1.83 +0.57 0.24 2.2+0.49 1.91+0.59 0.04 *
FEV1/FVCratio 582+6.95 57.33 +£8.51 0.66 60.7 +7.89 58.93 +8.55 0.4
PEFR 431+124 39+1.54 0.27 4.85+1.22 4.08 +1.48 0.03 *
PIFR 3+0.92 2.67 +0.95 0.17 3.34+0.89 2.8+0.98 0.03 *
MVV 67.6 +17.08 61.33 +21.85 0.22 87.83 +18.5 67.73 +1.93 0.0001 *
MEP 90 +23.16 87.8 £26.35 0.73 106.9 £ 25.62 88.5 +25.54 0.007 *
MIP 70.56 + 21.94 65.06 = 19.4 0.3 -82.1+£0.61 -67.83 +18.57 0.007 *
CAT 17.76 + 6.56 17.53 + 5.83 0.88 11.7+5.8 12.8+ 6.1 0.47

* Values are expressed as mean + SD; P, significance level between groups before treatment, significance level between groups dafier treatment; * significant; FVC, forced
vital capacity; FEV1, forced expiratory volume in one second;, PEFR, Peak expiratory flow rate; PIFR, peak inspiratory flow rate; MVV,maximum voluntary ventilation;
MIP, maximal inspiratory pressure; MEP, maximal expiratory pressure; CAT, COPD Assessment Test.

Discussion

Respiratory muscles are affected in COPD patients. There is dysfunc-
tion in diaphragmatic muscle fibers and weakness of the inspiratory
muscles [17]. Expiratory muscle strength is also impaired in significant
COPD patients [18]. During expiration, incomplete emptying of the
lungs resulting in dynamic hyperinflation. Hyperinflation is thought to
cause inspiratory muscle weakness, while the expiratory muscles parti-
cipate in the widespread muscle weakness affecting those patients [19].
In the current study, training both inspiratory and expiratory musc-
les via power lung device in addition to conventional chest physio-
therapy; had more significant positive effects than conventional
chest physiotherapy alone in COPD patients. The experimental gro-
up showed improvement in all ventilatory parameters measured and
it also improved MIP and MEP which reflects the increase in respi-
ratory muscle strength. Both groups exhibited improvement in CAT,
as an instrument to assess quality of life in those patients.
Several respiratory training programs were examined for their ef-
ficacy in treating COPD patients. They recommended the use of
inspiratory muscle training [20-22]. Few studies tested also expirato-
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ry muscle training. In agreement with the results of the current study,
Battaglia et al. [8] showed that training respiratory muscles using both
expiratory device (Respilift) and inspiratory device (Respivol) enhan-
ced respiratory muscle function in COPD patients. In the study done
by Weiner et al. [10], the expiratory muscle training and the expirato-
ry plus inspiratory muscle training increased MEP and also the inspi-
ratory muscle training and the expiratory plus inspiratory muscle
training increased MIP in COPD patients. Also, Neves et al. [23] ob-
served that expiratory combined with inspiratory muscle training pro-
vide greater improvement in MEP and MIP, but not in functional
capacity and dyspnea in COPD patients. Xu et al. [24] combined in-
spiratory and expiratory muscle training in same cycle (CTSC) and
also in different cycles (CTDC). Both patterns of CTSC and CTDC
improved inspiratory and expiratory muscle strength, which is similar
to our trial results. Training with power lung device improved ventila-
tory functions and respiratory muscle strength in different populations
like adolescent competitive swimmers [7], cross country runners [25],
older women [14], Saxophone Players [11], Parkinson's disease [12]
which supports the current study findings.
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Regarding CAT score result, many studies support present study
results that pulmonary rehabilitation program lower CAT score
[24, 26-29] indicating an improvement in the health status of
COPD participants. The CAT has many advantages. It is easy to
administer, time saving, and it has been translated and validated
in Arabic version. The current study results can be explained by
creation of certain neurological alterations. High threshold motor
units is recruited, firing of motor units is raised. Efficient activa-
tion and co-ordination patterns is promoted, all of which lead to

hyperinflation, enhancing abdominal muscle tone and decreasing
the elevation of the diaphragm [32]. It is worthy to mention that
the current trial lacked follow up measurements and it is also sin-
gle center study. So, future studies are recommended to overcome
these limitations. Also, to conduct the same program on female
patients. The current study supports the use of both inspiratory and
expiratory muscle training in patients with COPD.

Conclusion

enhanced control of respiratory muscles [30].

The increase in FEV1 can be attributed to an increase in the lung
elastic recoil pressure and a reduction in airway resistance [7].
The improvement in CAT values may be resulted from dyspnea
improvement which in turn may be due to an increase in respira-
tory muscles strength and endurance which is already measured
in the current study, an optimization in the pattern of thoracoab-
dominal motion, a reduction of hyperinflation and a resultant en-
hanced gas exchange [31]. Expiratory muscle training diminishes

Three months of respiratory muscle training using both inspirato-
ry and expiratory training improved pulmonary function and he-
alth status in Chronic Obstructive Pulmonary Disease patients.
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