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The�Effect�of�Water-Based�Pulmonary�
Rehabilitation�on�Anxiety�and�

Quality�of�Life�in�Chronic�Pulmonary�
Obstructive�Disease�Patients

ABS�TRACT�Ob�jec�ti�ve:�To�in�ves�ti�ga�te�the�ef�fects�of�wa�ter-ba�sed�pul�mo�nary�re�ha�bi�li�ta�ti�on�prog�ram
on�pul�mo�nary�func�ti�ons,�exer�ci�se�ca�pa�city,�an�xi�ety�and�dep�res�si�on�le�vel�and�qu�a�lity�of�li�fe�(QoL)�in
pa�ti�ents�with�chro�nic�obs�truc�ti�ve�pul�mo�nary�di�se�a�se�(COPD).�Ma�te�ri�al�and�Met�hods:�Fifty�mo�de�-
ra�te�or�se�ve�re�COPD�pa�ti�ents�wit�ho�ut�res�pi�ra�tory�fa�i�lu�re�we�re�inc�lu�ded.�They�we�re�ran�do�mi�zed
eit�her�to�wa�ter-ba�sed�exer�ci�se�(WE)�gro�up�(n=�25)�or�to�con�trol�gro�up�(n=�25).�Spi�ro�metry�and�6-
mi�nu�te�walk�test�(6-MWT)�we�re�per�for�med.�QoL�was�as�ses�sed�by�the�Chro�nic�Res�pi�ra�tory�Di�se�a�-
se�Qu�es�ti�on�na�i�re�(CRDQ).�Le�vel�of�an�xi�ety�and�dep�res�si�on�was�as�ses�sed�using�the�Hos�pi�tal�An�xi�ety
and�Dep�res�si�on�(HAD)�Sca�le.�WE�gro�up�re�ce�i�ved�4-we�ek�wa�ter-ba�sed�pul�mo�nary�re�ha�bi�li�ta�ti�on
prog�ram�inc�lu�ding�sho�ul�der�gird�le�and�up�per�ex�tre�mity�streng�the�ning�exer�ci�ses�for�35�mi�nu�tes,
thre�e�ti�mes�a�we�ek�(to�tally�12�ses�si�ons)�in�ad�di�ti�on�to�me�di�cal�the�rapy.�Con�trol�gro�up�re�ce�i�ved�only
me�di�cal�the�rapy.�All�the�as�sess�ments�we�re�re�pe�a�ted�one�month�af�ter�in�ter�ven�ti�on�in�both�gro�ups.
Re�sults:�The�me�an�ages�of�the�pa�ti�ents�in�WE�and�con�trol�gro�ups�we�re�sta�tis�ti�cally�not�dif�fe�rent
(res�pec�ti�vely�60.9�±�8.8,�64.1�±�8.9,�p=�0.207).�All�the�pa�ti�ents�in�both�gro�ups�we�re�ma�les.�No�sig�ni�-
fi�cant�im�pro�ve�ments�in�pul�mo�nary�func�ti�ons�and�6-MWT�dis�tan�ce�we�re�ob�ser�ved�at�one�month
com�pa�red�to�ba�se�li�ne�in�both�gro�ups.�We�ob�ser�ved�sta�tis�ti�cally�sig�ni�fi�cant�dec�re�a�se�in�an�xi�ety�sco�-
res�and�sig�ni�fi�cant�in�cre�a�ses�in�dyspno�e�a,�emo�ti�o�nal�func�ti�on�and�pa�ti�ents’�fe�e�ling�of�con�trol�over
the�di�se�a�se�sco�res�of�CRDQ�at�one�month�com�pa�red�to�ba�se�li�ne�in�WE�gro�up.�In�con�trol�gro�up,�no
sig�ni�fi�cant�dif�fe�ren�ces�in�an�xi�ety�and�CRDQ�sco�res�we�re�ob�ser�ved�at�one�month�com�pa�red�to�ba�-
se�li�ne.�Conc�lu�si�on:�Pul�mo�nary�re�ha�bi�li�ta�ti�on�is�known�to�be�cost-ef�fec�ti�ve�in�pa�ti�ents�with�COPD.
Wa�ter-ba�sed�exer�ci�ses�are�ef�fec�ti�ve�in�im�pro�ving�QoL�and�an�xi�ety�le�vel�in�COPD�pa�ti�ents,�thus�it
can�be�sup�po�sed�as�an�al�ter�na�ti�ve�to�land�ba�sed�pul�mo�nary�re�ha�bi�li�ta�ti�on�prog�rams.
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ÖZET�Amaç:�Kro�nik�obs�trük�tif�ak�ci�ğer�has�ta�lı�ğı�(KO�AH)�olan�has�ta�lar�da�su�içi�pul�mo�ner�re�ha�bi�li�-
tas�yon�prog�ra�mı�nın�pul�mo�ner�fonk�si�yon�lar,�eg�zer�siz�ka�pa�si�te�si,�ank�si�ye�te,�dep�res�yon�dü�ze�yi�ve�ya�-
şam�ka�li�te�si�üze�rin�de�ki�et�ki�le�ri�ni�araş�tır�mak.�Ge�reç�ve�Yön�temler:�So�lu�num�yet�mez�li�ği�ol�ma�yan�50
or�ta�ve�ya�ağır�KO�AH�has�ta�sı�alın�dı.�Has�ta�lar�su�içi�eg�zer�siz�(SE)�(n=�25)�ve�ya�kon�trol�(n=�25)�grup�-
la�rı�na�ran�do�mi�ze�edil�di.�Spi�ro�me�tre�ve�6-da�ki�ka�yü�rü�me�tes�ti�(6-DYT)�uy�gu�lan�dı.�Ya�şam�ka�li�te�si,
Kro�nik�So�lu�num�Has�ta�lık�la�rı�An�ke�ti�(KSHA)�ile�de�ğer�len�di�ril�di.�Ank�si�ye�te�ve�dep�res�yon�dü�zey�le�-
ri,�Has�ta�ne�Ank�si�ye�te�ve�Dep�res�yon��(HAD)�öl�çe�ği�ile�de�ğer�len�di�ril�di.�SE�gru�bu,�me�di�kal�te�da�vi�ye
ek�ola�rak�dört�haf�ta�bo�yun�ca,�haf�ta�da�üç�kez�35�da�ki�ka�lık�(top�lam�12�se�ans)�omuz�ku�şa�ğı�ve�üst�
eks�tre�mi�te�güç�len�dir�me�eg�zer�siz�le�ri�ni�içe�ren�pul�mo�ner�re�ha�bi�li�tas�yon�prog�ra�mı�uy�gu�la�dı.�Kon�trol
gru�bu�ise�sa�de�ce�me�di�kal�te�da�vi�al�dı.�Her�iki�grup�ta�tüm�de�ğer�len�dir�me�ler�mü�da�ha�le�den�bir�ay�son�-
ra�tek�rar�lan�dı.�Bul�gu�lar:�SE�ve�kon�trol�grup�la�rın�da�ki�has�ta�la�rın�yaş�or�ta�la�ma�la�rı�is�ta�tis�tik�sel�ola�rak
fark�lı�de�ğil�di�(sı�ra�sıy�la�60.9�±�8.8,�64.1�±�8.9,�p=�0.207).�Her�iki�grup�ta�ki�tüm�has�ta�lar�er�kek�ti.�Her
iki�grup�ta�birinci�ay�la�baş�lan�gıç�ta�ki�öl�çüm�ler�kar�şı�laş�tı�rıl�dı�ğın�da�pul�mo�ner�fonk�si�yon�lar�da�ve�6-
DYT�me�sa�fe�le�rin�de�an�lam�lı�dü�zel�me�sap�tan�ma�dı.�SE�gru�bun�da,�birinci�ay�da�baş�lan�gı�ca�gö�re�ank�si�-
ye�te�sko�run�da�is�ta�tis�tik�sel�an�lam�lı�azal�ma�ve�KSHA’�nın�ne�fes�dar�lı�ğı,�emos�yo�nel�fonk�si�yon�ve
has�ta�lı�ğı�kon�trol�ede�bil�me�ye�te�ne�ği�skor�la�rın�da�an�lam�lı�ar�tış�göz�len�di.�Kon�tol�gru�bun�da�ise�birinci
ay�da�baş�lan�gı�ca�gö�re�ank�si�ye�te�ve�KSHA�skor�la�rın�da�an�lam�lı�fark�lı�lık�sap�tan�ma�dı.�So�nuç:�KO�AH
has�ta�la�rın�da�pul�mo�ner�re�ha�bi�li�tas�yon�te�da�vi�si�nin�ma�li�yet-et�kin�ol�du�ğu�bi�lin�mek�te�dir.�Bu�has�ta�lar�-
da�su�içi�eg�zer�siz�ler�ya�şam�ka�li�te�si�ni�ve�ank�si�ye�te�dü�ze�yi�ni�dü�zelt�me�de�et�ki�li�dir�ve�bu�yüz�den�ka�ra
eg�zer�siz�le�ri�ne�al�ter�na�tif�bir�re�ha�bi�li�tas�yon�prog�ra�mı�ola�rak�dü�şü�nü�le�bi�lir.��
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hronic� obstructive� pulmonary� disease
(COPD)�is�one�of�the�leading�causes�of�mor-
bidity�and�mortality.�COPD�is�a�preventa-

ble� and� treatable� disease� with� some� significant
extrapulmonary�effects�that�may�contribute�to�the
severity�in�individual�patients.�Its�pulmonary�com-
ponent�is�characterized�by�airflow�limitation�that
is�not� fully� reversible.�The�airflow� limitation� is
usually�progressive�and�associated�with�an�abnor-
mal�inflammatory�response�of�the�lung�to�noxious
particles�or�gases.1,2 Its�chronic,�progressive�nature
and�acute�exacerbations�influence�the�quality�of
life�of�COPD�patients�and�increases�the�treatment
costs.�

Pulmonary� rehabilitation� is� an� evidence-
based,�multidisciplinary�and�comprehensive�inter-
vention� for� patients� with� chronic� respiratory
diseases�who�are�symptomatic�and�often�with�de-
creased�daily�life�activities.�Integrated�into�the�in-
dividualized�treatment�of�the�patient,�pulmonary
rehabilitation�is�designed�to�reduce�symptoms,�op-
timize�functional�status,�increase�participation,�and
reduce�health�care�costs�through�stabilizing�or�re-
versing�systemic manifestations�of�the�disease.3

Pulmonary� rehabilitation� is� conventionally
performed�on�land�using�exercise�bicycles,�tread-
mills� and� strengthening� equipment� alone� or� in
combination.�Water-based�exercises�can�be�an�al-
ternative�component�of�pulmonary�rehabilitation
as�they�combine�elements�of�strength,�endurance,
mobility�training,�psychosocial�and�low-cost�bene-
fits�of�group�training.�For�decades,�water�exercises
have�been�used�as�a�part�of�rehabilitation�medicine
and� their� physiologic� effects� are� well� known.
Water�establishes�a�supportive�training�environ-
ment,� provides� a� new� therapeutic� activity,� de-
creases� the� risk� of� peripheral� joint� injury,� and
allows�a�return�to�prior�activity.�Rehabilitation�pro-
grams�offer�advantages�that�are�directly�related�to
the� intrinsic� properties� of�water-namely,� buoy-
ancy,� resistance,� viscosity,� hydrostatic� pressure,
temperature,�turbulence�and�refraction.4 Immer-
sion�in�water� leads�to�a�higher�stroke�volume,�a
lower�heart�rate,�and�an�increased�work�of�breath-
ing�due�to�hydrostatic�pressure.�So,�a�higher�inten-
sity�of�training�at�a�lower�or�unchanged�circulatory

load�can�be�achieved.5 In�addition,�water�environ-
ment�decreases�the�fear�of�falling�and�improves�par-
ticipation�and�adherence.6 Water-based�exercises
were�shown�to�be�effective�for�COPD�patients.7,8

However,�there�are�a�few�studies�investigating�the
effects� of�water-based� pulmonary� rehabilitation
programs�on�pulmonary�functions�and�quality�of
life�(QoL)�in�COPD�patients.�

After�pulmonary�rehabilitation�programs� in
COPD�patients,�improvements in�Chronic�Respira-
tory�Disease�Questionnaire�(CRDQ)�scores,9,10 in�6-
minute� walk� test� (6-MWT)11,12 and� in� Hospital
Anxiety�and�Depression�(HAD)�scale�scores9,13 were
reported.��

In�a�retrospective�study�performed�to�compare
quality�of�life�and�physical�performance�in�land-
and� water-based� pulmonary� rehabilitation� in
COPD�patients,�no�difference�was�found�between
the�two�groups.8

The�objective�of�this�study�was�to�determine
whether� water-based� pulmonary� rehabilitation
program�resulted�in�improvements�in�vital�signs,
pulmonary�functions,�arterial�blood�gas�parameters,
exercise� capacity,� anxiety� and�depression� scores
and� QoL� in� patients� with� moderate� or� severe
COPD.�

MATERıAL AND METhODS

Fifty�stable�COPD�patients,�followed�in�Chest�Dis-
eases�Outpatient�Clinic�between�April�2006�and
November�2006, were�included�in�the�study.�The
study�protocol�was�approved�by�our�Institutional
Research�Ethics�Committee.�All�reported�research
involving�‘Human�beings’�conducted�in�accordance
with�the�principles�set�forth�in�the�Helsinki�decla-
ration. The� patients� were� graded� according� to
Global�Initiative�for�Chronic�Obstructive�Lung�Dis-
ease�(GOLD)�Diagnosis�and�Treatment�Guidelines.1

The� patients� with� moderate� COPD� (FEV1/FVC
<70%� and� FEV1%=� 50-80)� or� severe� COPD
(FEV1/FVC�<70%�and�FEV1%=�30-50) and�patients
without� respiratory� failure� (PO2�>65,� SaO2�>90)
were�included�in�the�study.

Exclusion�criteria�were�a)�severe�hypertension
b)�dizziness�or�fainting�during�exercises�c)�severe
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congestive�heart�failure�which�could�not�be�con-
trolled�under�treatment�d)�unstable�coronary�artery
disease�e)�terminal�liver�failure�f)�psychiatric�insta-
bility�g)�behavioral�disorder�h)�suspected�bronchial
asthma�i) ongoing�infectious�disease.

The�patients�were�randomized�either�to�water-
based�exercise�(WE) group�or�to�control�group�ac-
cording�to�‘Tables�of�random�numbers’.�All�of�the
subjects�gave�written�informed�consents.

WE�group�received�4-week�water-based�pul-
monary� rehabilitation� program� for� 35� minutes
three�times�a�week�(totally�12�sessions)�in�addition
to�medical�therapy.�Control�group�received�only
medical�therapy.

The�demographics� and�data� related� to� their
disease�(disease�duration,�smoking�history,�symp-
toms,�physical�examination�findings,�therapies�they
were�administered)�were�recorded�for�each�patient.�

Arterial�blood�pressure,�pulse/min,�breathing
frequency� arterial� O2 saturation� (SaO2)� were
recorded�at�rest,�and�spirometry,�arterial�blood�gas
examination�and�6-MWT were�performed�before
the�intervention.�

Walkıng test

In�6-MWT,�the�subjects�were�asked�to�walk�as�far
as�they�could�in�six�minutes�with�standardized�en-
couragement.14 To�assess�dyspnoea�before�and�after
6-MWT,�a�visual�analogue�scale�from�‘nothing�at
all’�(0)�to�‘maximal’�(9)�(Modified�Borg�Scale)�was
used.15

lung functıon

Spirometry�was�performed�by�chest�physician�ac-
cording� to� the� 1994�American�Thoracic� Society
(ATS)�recommendations,16 using�the�same�type�of
spirometer�(Model�Zan�200�Prov�Air�II,�Germany)
for�all�subjects.�During�the�testing,�each�subject�was
in�an�upright�position�and�wearing�a�nose�clip.�At
least� three�acceptable� spirograms�were�obtained
from�a�minimum�of�five�forced�expirations.�The
best�single�spirogram�was�identified�by�computer
and�confirmed�by�a�technician.�Several�measures�of
lung�function�were�used:�the�forced�expiratory�vol-
ume�in�1�second�(FEV1),�the�forced�vital�capacity
(FVC),�and�the�FEV1/FVC�ratio.

arterıal blood gas examınatıon

Radial�artery�was�cannulated�for�blood�sampling.
Blood�was�anaerobically drawn�from�the�cannulated
radial�artery�and�was�tested�for�PaCO2,�PaO2, SaO2

and�pH�with�a�blood�gas�analyser�(Roche�OMNI�S).�

Qualıty of lıfe

QoL�was�assessed�by�the�CRDQ.17 It�evaluates�four
domains�such�as�dyspnoea,�fatigue,�emotional�func-
tion�and�patients’ feeling�of�control�over�the�dis-
ease�(mastery).

anxıety and depressıon

Level�of�anxiety�and�depression�was�assessed�using
the�HAD�Scale18 (which�is�specific�for�distress�in
physical�ill�subjects).�The�HAD�Scale�has�been�used
in�a�number�of�clinical�situations�and�found�to�be
feasible,�acceptable�and�reliable�for�patients�with
asthma.19 The�maximum�score�is�21�for�depression
and�21�for�anxiety.

One� month� later� physical� examination,� all
tests�and�investigations�were�repeated�for�each�pa-
tient�in�both�groups.�

Water-based exercıse program

WE�group�(n=�25)�received�a�4-week�water-based
exercise�program�conducted�by�a�physiotherapist
and�chest�physician�at�in�aquatic�centre,�for�35�min-
utes,�three�times�a�week.�The�program�lasted�for
four� consecutive� weeks� in� groups� of� varying� in
number�eigth�to nine participants.�The�water�tem-
perature�was�32ºC,�classified�as�thermoneutral.�The
patients�were�immersed�into�the�water�reaching�the
xiphoid� level.� The� class� composed� warming-up,
stretches�and�strengthening�exercises.�The�aims�of
these�exercises�were�to�strengthen�shoulder�girdle
and�upper�extremity�muscles.�The�exercises�con-
sisted�of�shoulder�flexion�and�extension,�shoulder
abduction�and�adduction,�shoulder�elevation,�scapu-
lar�protraction�and�retraction,�scapular�and�pectoral
stretches.�Floatation�devices�such�as�noodles�and
foam�barbells�were�used�for�resistance�training.�

statıstıcal analysıs

Statistical�analysis�was�performed�using�SPSS�10.0.
Data�are�expressed�as�mean�±�standard�deviation.
X2�analysis�was�performed�for�evaluation�of�differ-
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ences�in�frequencies�of�non-parametric�variables.
The�variables�were�checked�for�normality�before
testing.�Paired t-tests were�used�for�analyzing�re-
peated�measurements�and�t-test�was�used�for�com-
parison�of�two�groups,�if�the�data�showed�normal
distribution.�Wilcoxon�test�was�used�for�repeated
measurements�that�did�not�show�normal�distribu-
tion.�The�power�of�the�study�was�found�to�be�100%
by�power�analysis.�A�p value <0.05�was�considered
as�significant.�

RESULTS
There�were�twenty-five�patients�in�each�group.�The
mean�ages�and�BMI�of�the�patients�in�WE�group
and�control�group�were�statistically�not�different.
All�the�patients�in�both�groups�were�males. The
rates�of�smokers�and�alcohol�users�were�not�differ-
ent�between�WE�and�control�groups�(Table�1).

No�significant differences�were�found�in�both
groups�between�the�baseline�and�1�month�meas-
urements�of�systolic�and�diastolic�blood�pressure,
pulse/min�and SaO2.�The�medicines,�the�patients
were�administered,�were�statistically�not�different
between�two�groups.

There�was�no�statistically� significant�differ-
ence�between�baseline� and�1�month�pulmonary
function�test�(PFT)�measurements�in�both�groups.
There�were�no�difference�between�WE�and�control
groups� in� respect� to�PFT�measurements� both� at
baseline�and�1�month.�Among�arterial�blood�gas�pa-
rameters,� there�was� significant� increase� only� in
SaO2 in�WE�group�at�1�month�compared�to�base-
line.�On�the�other�hand,�there�were�no�significant
differences in� arterial� blood� gas� parameters� be-
tween�baseline�and�1�month�measurements�in�con-
trol�group�(Table�2).

Water- exercise Control P value

Age (years) (Mean ± SD) 60.9 ± 8.8 64.1 ±8.9 0.207

Smoker n (%) 5 (20%) 6 (24%) 0.733

Ex smoker n (%) 20 (80%) 19 (76%)

Alcohol user n (%) 7 (28%) 6 (24%) 0.747

*BMı (Mean ± SD) 26.2 ± 4.3 26.1 ± 4.1 0.960

TABLE 1: Demographics of the subjects in both groups.

*BMı: Body mass index.

Water-exercise Control

Baseline 1 month Baseline 1 month

(Mean ± SD) (Mean ± SD) p value (Mean ± SD) (Mean ± SD) p value

FVC% 76.6 ± 16.1 76.1 ± 18.5 0.726 75.8 ± 18.8 72.6 ± 16.5 0.086

FEV1% 54.5 ± 15.6 54.5 ± 15.6 0.980 54.1 ± 20.2 52.7 ± 16.9 0.236

FEV1 FVC 56.0 ± 10.5 56.5 ± 9.9 0.682 54.6 ± 9.1 52.7 ± 7.9 0.558

PEF % 53.4 ± 12.6 51.0 ± 14.7 0.338 52.3 ± 17.5 50.7 ± 15.9 0.505

ph 7.47 ± 0.0 7.48 ± 0.0 0.179 7.46 ± 0.0 7.48 ± 0.0 0.100

PaCO2 (mmhg) 32.5 ± 4.9 32.1 ± 5.1 0.219 33.8 ± 4.1 33.7 ± 4.0 0.851

PaO2 (mmhg) 65.9 ± 6.7 69.2 ± 11.3 0.082 67.0 ± 8.6 65.2 ± 10.4 0.411

SaO2 (%) 92.4 ± 3.9 94.2 ± 3.0 0.002 93.2 ± 2.7 93.2 ± 2.8* 0.933

TABLE 2: Comparison of baseline and one month PFT and arterial blood gas measurements.

* p< 0.05 at 1 month when WE and control groups are compared.

FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 second, PEF: Peak expiratory flow, PaCO2: Partial pressure of carbon dioxide in arterial blood, PaO2: Partial pressure

of oxygen in arterial blood, SaO2: Arterial oxygen saturation of haemoglobin.
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There� were� no� differences� in� 6-MWT� dis-
tances� at� baseline� between� two� groups.� At� one
month,�6-MWT�distance�was�found�to�be�signifi-
cantly�more� in�WE� group� compared� to� control
group. However,� no� significant� difference� was
found�between�baseline�and�one�month�6-MWT
distances� in�WE� group.� On� the� other� hand,� 6-
MWT�distance�was�found�less�at�one�month�com-
pared�to�baseline�in�the�control�group.�There�was
no�significant�difference�at�baseline�and�one�month
between� pre-test� and� post-test� borg� dyspnoea
scores�in�WE�and�control�groups (Table�3).

In�control�group,�there�were�no�statistically
significant�differences�in�HAD�anxiety�and�HAD
depression�scores�at�one�month�compared�to�base-
line�(Table�4).�In�WE�group,�there�was�statistically
significant�decrease�in�HAD�anxiety�scores�at�one
month� compared� to� baseline.� HAD� depression
scores�also�decreased, but�the�difference�was�not
significant�(Figure�1).�

In�control�group,�there�were�no�statistically�sig-
nificant�differences�in�CRDQ�scores�at�one�month
compared� to�baseline� (Table�4).�Furthermore,� in
WE�group,�dyspnea,�emotional�function,�mastery
and�total�scores�of�CRDQ�significantly�increased�at
one�month�compared�to�baseline�(Figure�2).�

DıSCUSSıON
The�results�of�this�study�demonstrate�that�clinically
significant�improvements�in�quality�of�life�and�anx-
iety�level�are�achievable�by�a�4-week�water-based
pulmonary�rehabilitation�program� in�COPD�pa-
tients.�

On�the�other�hand,�we�could�not�observe�any
improvement�in�pulmonary�functions.�In�the�liter-

ature,�there�are�a�number�of�studies�investigating
the�effects�of�land-based�pulmonary�rehabilitation
programs�in�COPD�patients,�but�there�are�a�few
studies� performed� in� water.� The� effect� of� pul-
monary�rehabilitation�on�pulmonary�functions�in
COPD�patients�is�controversial.�In�some�studies,
pulmonary�rehabilitation�was� found�effective� in
improving�pulmonary�functions,20,21 but�in�some
studies�not.22 It�was�of�interest�that�no�improve-
ments�in�pulmonary�functions�could�be�achieved
with the�programs that�did�not�include�any�respi-
ratory�exercises�in�COPD�patients.23,24 Casaburi�et
al.�reported�a�9%�increase�in�FEV1�with�a�6-week
pulmonary�rehabilitation�program�that� included
respiratory�exercises�in�moderate�to�severe�COPD
patients.25 Vogiatzis� et� al.� achieved� significant�
increase�in�both�FEV1�and�FVC�by�4%�and�6%,�re-
spectively�with�a�12-week pulmonary�rehabilita-
tion�program�that�included�modalities�of�exercise
training�and�breathing�control�techniques in�pa-
tients�with�a�wide�variation�of�airflow�limitation.26

In�Chest�guidelines�for�pulmonary�rehabilita-
tion,�6�to�12�weeks�of�pulmonary�rehabilitation�is
recommended�to�achieve�benefits�in�several�out-
comes.27 Our� pulmonary� rehabilitation� program
was�relatively�shorter�than�recommended�in�the
guideline.�Probably�this�can�be�the�reason�why�we
could�not�achieve�improvements�in�PFT�results�and
6-MWT�distances.�

In�the�present�study,�we�observed�significant
increase�only�in�SaO2 among�arterial�blood�gas�pa-
rameters�in�WE�group�at�one�month�compared�to
baseline.�However,�there�were�no�changes�in�arte-
rial�blood�gas�parameters�in�control�group�at�one
month.�With�some�water-based�pulmonary�reha-

Water-exercise Control

6-MWT Baseline 1 month Baseline 1 month

(Mean ± SD) (Mean ± SD) p value (Ort ± SD) (Ort ± SD) p value

Distance (m) 425.0 ± 44.3 431.1 ± 61.4 0.557 383.9 ± 98.6 344.7 ± 107.8* 0.004

Pre-test dyspnoea 3.4 ± 1.4 2.7 ± 1.7 0.074 2.7 ± 1.7 2.9 ± 1.7 0.504

Post-test dyspnoea 4.0 ± 2.2 3.4 ± 2.1 0.168 3.7 ± 2.0 4.0 ± 2.2 0.271

TABLE 3: Comparison of baseline and 1 month 6-MWT parameters in WE and control groups.

* p<0.05 at 1 month when WE and control groups are compared.
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bilitation�programs,�significant�increases�in�PaO2

and�significant�decreases�in�PaCO2 were�reported.20

In�COPD�patients�with�chronic�respiratory�failure,
3.0�mmHg� increase� in�PaO2 and�3.3�mmHg�de-
crease�in�PaCO2 was�achieved�after�pulmonary�re-
habilitation.28 In�our�study,�there�was�a�3.3�mmHg
increase�in�PaO2 at�one�month�in�WE�group.

We�did�not�observe�significant�improvement
in�6-MWT�distance�in�this�study.�There�are�studies,
however,�reporting�improvements�in�6-MWT�dis-
tance�after�pulmonary�rehabilitation�either�in�the
land-�or�water-based�programs.8,29 Wadell�et�al.�ob-
served�significant�increases�in�the�distance�in�en-
durance� shuttle� walking� testing� in� water-based
exercise�group�compared�to�both�land-based�exer-
cise�and�control�groups�in�their�study�examining
the�effects�of�high�intensity�physical�group�train-
ing�in�water�and�on�land�for�patients�with�COPD.7

The�reason�why�we�did�not�achieve�significant�in-
crease�in�6-MWT�distance�may�be�due�to�the�ab-
sence�of�lower�extremity�strengthening�exercises
in�our�water-based�exercise�program.�Therefore,�in
Chest�guidelines�for�pulmonary�rehabilitation,�a
program�of�exercise�training�of�the�muscles�of�am-
bulation�is�recommended�as�a�part�of�pulmonary
rehabilitation�for�patients�with�COPD.27 Lotshaw
et� al. included� both� upper� and� lower� extremity
strengthening�exercises�in�both�water-based�and
land-based� pulmonary� rehabilitation� programs.8

They� observed� significant� improvements� in� 6-
MWT�distances�after�water-�and�land-�based�pro-
grams.

In�our�study,�we�did�not�observe�significant
difference�in�pre-�and�post-�6-MWT�borg�dyspnea
scores�at�baseline�and�one�month�between�WE�and
control�groups.�In�some�studies�investigating�the
effects�of�land-based�or�water-based�exercises�for
COPD�patients,�decreases�in�borg�dyspnea�scores
were�reported.28,30

We�observed�statistically�significant�decrease
in�HAD�anxiety�scores�at�one�month�compared�to
baseline�in�WE�group.�In�a�review�in�which�6�ran-
domized�controlled� trials� (RCTs)� that� compared
pulmonary�rehabilitation�with�standard�care�(with
or�without�education)�were�included,�three�studies
(n=�269)�showed�that�comprehensive�pulmonary
rehabilitation�was�significantly�more�effective�than

FIGURE 1: Comparison of baseline and one month hAD scores in WE
group.

FI GU RE 2: Com pa ri son of CRDQ sco res at ba se li ne and one month in WE gro -
up. 
(Mas tery: pa ti ents’ fe e ling of con trol over the di se a se).

Control group

Baseline 1 month

(Mean ± SD) (Mean ± SD) p value

hAD 

Anxiety score 7.1 ± 4.9 6.6 ± 4.8 0.324

Depression score 7.0 ± 4.6 7.0 ± 4.4 0.983

CRDQ

Dyspnoea 15.3 ± 7.6 15.0 ± 7.3 0.908

Emotional function 34.0 ± 10.0 32.4 ± 10.1 0.595

Fatigue 16.7 ± 5.9 16.7 ± 5.8 0.981

Mastery 21.0 ± 6.7 20.5 ± 7.1 0.769

Total score 86.4 ± 24.3 85.2 ± 24.7 0.865

TABLE 4: Comparison of baseline and one month hAD
scores in control group.
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standard�care�in�reducing�short-term�anxiety�and
depression.31 Studies�that�included�long-term�fol-
low-up�data�showed�that�gains�in�both�psycholog-
ical�health�status�and�health-related�quality�of�life
(HRQoL) were�not�sustained�at�12�months. Sus-
tained�gains�in�psychosocial�parameters�can�only
be�achieved�by�pulmonary�rehabilitation�programs
with�longer�duration.32,33

In�the�present�study,�the�baseline�CRDQ�scores
were�comparable�in�both�groups. In�WE�group,�we
observed� significant� increases� in� dyspnea,� emo-
tional�function,�patients’�feeling�of�control�over�the
disease� and� total� scores� of�CRDQ�at� one�month
compared�to�baseline. On�the�other�hand,� there
were� no� significant� changes� in�CRDQ� scores� in
control�group�when�baseline�and�one�month�scores
were�compared.�In�a�Cochrane�review�investigating
the�impact�of�rehabilitation�on�HRQoL�in�patients
with�COPD,�a�total�of�31�RCTs�were�included.34

They�found�statistically�significant�improvements
for�all�the�outcomes�in�four�important�domains�of
QoL�(CRDQ�scores�for�dyspnea,�fatigue,�emotional
function�and�mastery). Lacasse�et�al similarly also
reported�significant�improvements�in�another�re-
view�in�daily�symptom�burden,�emotional�func-
tion,�patient’s�control�over�disease,�disease-specific
health� status,� and� exercise� tolerance� after� pul-
monary�rehabilitation�in�patients�with�moderate�to
very�severe�airflow�limitation�compared�to�COPD
controls�receiving�usual�care.35

The�limitations�of�our�study�were�that�the�ex-
ercise�duration�and�the�follow-up�were�relatively
short.�Comparison�of�land-based�and�water-based
exercises�would�be�more�accurate�to�be�able�to�sug-

gest�water-based�exercise�as�an�alternative�to�land-
based�exercise.�Additionally,�the�changes�in�qual-
ity�of�life�and�anxiety�level�in�WE�group�could�be
due�to�the�group�therapy�effect�and�attention�by
the�therapist.

CONCLUSıONS

Water-based�exercises�are�effective�in�improving
QoL�and�anxiety�level�in�COPD�patients�and�water-
based�exercises�can�be�alternative�pulmonary�reha-
bilitation�programs.�However�studies�comparing
land-based�and�water-based�exercises�are�needed
to�be�able�to�suggest�water-based�pulmonary�reha-
bilitation�program�as�an�alternative�to�land-based
programmes. Water�environment�may�have�some
advantages�for�COPD�patients�since�a�higher�in-
tensity�of�training�at�a�lower�or�unchanged�circu-
latory� load� may� be� achieved.� Further� studies
including�programs�with�longer�duration,�longer
follow-up�and�comparing�water-�and�land-based
exercises�in�COPD�patients are�required�to�confirm
our�findings.
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