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Abstract
Purpose: This research was conducted to determine the effects of an aquatic exercise program on pain, stiffness, physical function,
and self-efficacy in individuals with osteoarthritis.
Design: A randomized controlled trial.
Methods: Participants in the experimental group participated in the aquatic exercise program three times a week for 8 weeks; par-
ticipants in the control group did not.
Findings: The mean scores of the experimental group on the pain, stiffness, and difficulty in carrying out physical functions sub-
scales of the Western Ontario and McMaster Universities Osteoarthritis Index decreased significantly, whereas those of the control
group decreased very little. Themean scores of the experimental group on the Arthritis Self-Efficacy Scale and the isokineticmuscle
strength measurements increased, but those of the control group did not change in the final measurements. The difference be-
tween the groups was statistically significant.
Conclusions: Through the study, it was determined that the aquatic exercise program decreased pain, stiffness, and difficulty in
carrying out physical functions and increased self-efficacy and muscle strength of individuals with osteoarthritis.
Clinical Relevance: The aquatic exercise program can be used by nurses as a reference in the management of osteoarthritic pa-
tients’ health status.
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Introduction

Osteoarthritis (OA) is a progressive and degenerative
joint disease that occurs during the synthesis or degrada-
tion of joint cartilage and subchondral bone. It is charac-
terized by the destruction of joint cartilage, new bone
formations on the surfaces of joints, arthralgia, and limi-
tation of movement ability. Mostly knees and hips are af-
fected. Knee and hip OA is widespread, seen in up to 6%
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of the population. Those with OA experience pain, stiff-
ness, and limitation of movement in their affected joints
(Bartels et al., 2016; Mattos, Leite, Pitta, & Bento,
2016). Pain and stiffness are the most important causes
of difficulties individuals have when they are fulfilling
physical activities of daily living. Therefore, individuals
with OA limit their physical activity levels so as not to
suffer more pain. Physical inactivity increases arthral-
gia, stiffness, muscle weakness, and weight gain, which
leads to aggravation of the symptoms and progression
of the degenerative process, thus creating a vicious cy-
cle. These problems cause decreases in patients’ self-
confidence, life quality, and self-efficacy (Kim, Chung,
Park, & Kang, 2012; Lu et al., 2015; Maly, Costigan,
& Olney, 2006, 2007).

Self-efficacy is an important factor for the successful
management of OA. It is defined as an individual’s self-
competence and self-confidence to maintain an attitude
to perform exercises in any situation (Kim et al., 2012).
In patients with arthritis, self-efficacy means individuals’
belief in their ability tomanage pain and problems caused
by arthritis. Self-efficacy, which affects one’s performing
movements, is a strong indicator of exercising habit,
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necessary for individuals withOA to improve their health
(Maly et al., 2006). Exercise is essential to decrease pain
and improve joint functions in the management of OA
(Kim et al., 2012), as well as to increase self-efficacy
(Petursdottir, Arnadottir, & Halldorsdottir, 2010). Some
studies indicate that exercise has a positive effect on indi-
viduals’ own performance and increases self-efficacy
(Focht, Rejeski, Ambrosius, Katula, & Messier, 2005;
Schlenk, Lias, Sereika, Dunbar-Jacob, & Kwoh, 2011).
Therefore, modern guidebooks recommend exercise for
the management of OA because of its many benefits
(Kim et al., 2012; Mattos et al., 2016; Rasi et al., 2017).

Although exercise is recommended in the manage-
ment of OA, 40%–56.5% of individuals with OA are in-
active. Because of their pain, individuals with OA, in
general, are determined to be reluctant to do or to resist
doing all kinds of exercises that can be performed in all
settings (Bartels et al., 2016; Gay, Chabaud, Guilley, &
Coudeyre, 2016; Kim et al., 2012; Petursdottir et al.,
2010). Therefore, studies have focused on the effect of dif-
ferent types of exercise on OA management (Kim et al.,
2012; Lu et al., 2015) to encourage individuals with OA
to do exercises willingly and to determine exercises they
can do more comfortably. These studies have revealed
that aquatic exercises provided a more comfortable and
suitable environment for individuals with OAwho were
reluctant to exercise (Hinman, Heywood, & Day, 2007;
Kim et al., 2012; Dunlop et al., 2011). Aquatic exercises
are performed in water (Bartels et al., 2016; Kim et al.,
2012). The basic principle of aquatic exercise is that wa-
ter resistance and the buoyancy of water enable exercisers
to relax (Kim et al., 2012; Lu et al., 2015). The buoyancy
of water decreases the pressure and burden caused by the
body on the joints. Thus, water facilitates the exercising
of joints affected by OA, enables the person to perform
movements more easily, and increases the effectiveness
of the movements (Hinman et al., 2007; Kim et al.,
2012; Lu et al., 2015; Mattos et al., 2016).

Some studies determined that aquatic exercise in-
creased pain (Bartels et al., 2016; Hall, Swinkels,
Briddon, & McCabe, 2008; Kim et al., 2012), physical
function (Hinman et al., 2007; Kim et al., 2012), and
self-efficacy (Kim et al., 2012). In the literature, there
are several studies that examined the effect of exercise in
the management of OA (Bartels et al., 2016; Foley,
Halbert, Hewitt, & Crotty, 2003; Hinman et al., 2007).
However, these studies are not strong and do not provide
adequate evidence, and the number of randomized con-
trolled studies is still very limited. Thus, there is a need
for further studies (Bartels et al., 2016; Hall et al., 2008;
Lu et al., 2015). Moreover, the effects and biomechanical
requirements of each aquatic therapy can lead to different
Copyright © 2019 by the Association of Rehabilitation Nurse
physiological and functional reactions (Denning, Bressel,
& Dolny, 2010). In particular, water temperature and
density play a great role in the emergence of these differ-
ences; therefore, it is suggested that studies with a strong
methodological design should be conducted in waters at
different temperatures and depths (Denning et al., 2010;
Hall et al., 2008). However, so far, the effect of regional
waters related to the issue has never been investigated.
In addition, although not much, there is some evidence
of the benefits of exercise performed by people with knee
OA; however, there is very little evidence on the benefits
of exercise performed by people with hip OA (Rasi
et al., 2017). Therefore, the present study was conducted
experimentally to determine the effects of an aquatic ex-
ercise program on the pain, stiffness, physical function,
and self-efficacy of people with knee or hip OA.

The results obtained in this study are expected to
contribute to the determination of the effects of a different
intervention aiming to eliminate pain, stiffness, and diffi-
culty in carrying out physical functions, the most common
symptoms of OA, as well as to increase self-efficacy. The
results are also expected to raise nurses’ awareness of this
method and to encourage nurses to utilize aquatic exercise
when providing nursing care.

Methods

Design and Sample

The study was carried out in the thermal and spa facil-
ity run by the municipality. Permission was obtained
from the Sivas Municipality to perform the study in
this facility.

The study sample comprised individuals with knee
or hip OAwho presented to the Physical Treatment and
Rehabilitation Polyclinics and underwent an outpatient
pharmacological treatment. The sample size for the study
was analyzed using Stats Direct (Ver. 2, 0, 0, Stats Direct
Co., UK) software, and the following values were cal-
culated: α = 0.05, β = 0.20, and 1 − β = 0.80. As a re-
sult, 120 individuals were included in the study sample
(p = .800). People with OA who were in the 25 years
and above age group, who were able to communicate
and walk, whose pain level score was ≥5 according to
theWestern Ontario andMcMaster Universities Arthritis
Index (WOMAC), who had a medical report indicating
their eligibility for aquatic exercise, who lived within the
municipal boundaries of Sivas, and who volunteered to
participate in study and individuals receiving pharmaco-
logical treatment were included in the study. On the other
hand, individuals who had previously undergone hip or
knee joint surgery; who had rheumatoid arthritis, hyper-
tension, ormyocardial infarction; andwho had undergone
s. Unauthorized reproduction of this article is prohibited.
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intra-articular corticosteroid therapy in the last month
were excluded from the sample.

Data Collection Tools

The study data were collected using the AmericanCollege
of Rheumatology (ACR) criteria, a sociodemographic
questionnaire, WOMAC, and the Arthritis Self-Efficacy
Scale (ASS).

ACR Criteria

This is a set of criteria developed by ACR to diagnose
knee and hip OA. These criteria were developed to stan-
dardize the selection of study samples (Brandt, Doherty,
& Lohmander, & 2003).

Sociodemographic Questionnaire

This questionnaire was developed by the researcher based
on the literature. It is composed of 10 items questioning
the participants’ sociodemographic characteristics such
as age, gender, and level of education.

Western Ontario and McMaster Universities Arthritis Index

The Turkish version of the index was validated by Tüzün,
Eker, Aytar, Daşkapan, and Bayramoğlu (2005). The
Cronbach’s alpha values of the subscales are over .70.
The index is composed of three subscales and 24 ques-
tions about pain, stiffness, and difficulty in carrying out
physical functions. The highest possible scores that can
be obtained are 20 for pain, 8 for stiffness, and 68 for dif-
ficulties experienced when engaging in activities of daily
living (Bellamy, 2005; Tüzün et al., 2005).

Arthritis Self-Efficacy Scale

The ASS was developed by Lorig, Chastain, Ung, Shoor,
and Holman (1989). It is composed of 20 items. The va-
lidity and reliability study of the scale was carried out
byÜnsal andKaşıkçı (2008). It assesses self-efficacy in four
subscales: pain, foot–leg functions, hand–arm functions,
and other symptoms. Self-efficacy in pain determines the
perceived ability to decrease pain and conditions that keep
pain at a low level. Self-efficacy in foot–leg and hand–arm
functions expresses the extent to which these joints af-
fected by arthritis can fulfill their functions. The lowest
and highest possible scores to be obtained from the scale
are 20 and 200, respectively. The Cronbach’s alpha value
was .96 (Ünsal & Kaşıkçı, 2008).

Assessment of Isokinetic Muscle Strength

Muscle strength assessment was conducted using a computer-
controlled, isokinetic dynamometer (Biodex Corp., Shirley,
Copyright © 2019 by the Association of Rehabilitation Nurse
NY). The system was calibrated before each test. The
effects of gravity on torque were calculated by the software
on the computer at 45° (0° = straight leg). For the test
protocol, concentric exercise type was chosen both for
the quadriceps and for the hamstring muscle groups. During
the concentric test, the participants were asked to repeat
exercises 5 times at 60° per second, 15 times at 180° per
second, and 15 times at 240° per second angular speed.
The individuals were told about the test protocol and
were asked to bend and straighten their knees against the
strength arm of the device with maximum effort during
the whole movement (0–90°; Gür, Cakin, Akova, Okay,
& Küçükoğlu, 2002).
Procedure

After the individuals were informed about the study, writ-
ten and verbal consent was obtained from those who
agreed to take part in the study. The patients who met
the inclusion criteria were assigned to the experimental
and control groups using simple random allocation. In
order to achieve homogeneity between the groups, when
the participants were assigned to the experimental and
control groups, their total scores for the WOMAC were
taken into account in such a way that the participants’
scores in each group would be close to each other. The
first individual who presented to the polyclinic was in-
cluded in the experimental group. Of the remaining par-
ticipants, those whose WOMAC score was similar to
that of the first individual were assigned to the experi-
mental group, and the other participants were assigned
to the control group. The individuals in the experimental
and control groupswere administered theWOMACandASS
the first time they presented to the polyclinic. Their isokinetic
muscle strength measurements were also performed.

When the number of the participants in the experi-
mental group was 60, they were called and asked to meet
each other. At the meeting, the participants were in-
formed about OA, the importance of the exercise, what
the aquatic exercise is, and what its benefits are. Then,
the aquatic exercise program to be conducted was intro-
duced. The participants’ questions with regard to the is-
sue were answered.

In the literature, it is stated that if the aquatic exercise
is to be beneficial, it should be done three to five times a
week for at least 6 weeks, and each session should last
30–60 minutes (Kim et al., 2012). Therefore, the individ-
uals in the experimental group did aquatic exercises
3 days a week, on Mondays, Wednesdays, and Fridays,
between 5 pm and 8 pm, for 8 weeks (24 sessions). Each
time, they exercised for 40 minutes. To this end, all the
participants who met in the city center were picked up
s. Unauthorized reproduction of this article is prohibited.
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and taken to the pool in the thermal and spa facility. They
were taken back to the city center after the exercise ses-
sion was over.

On the fourth and eighth week of the implementation,
the participants were administered theWOMAC and ASS
again. At the end of the aquatic exercise program, a final
interview was conducted to determine the participants’
feelings, opinions, criticisms, and suggestions regarding
the program, and the programwas terminated. All the par-
ticipants attended all sessions of the program.

The participants in the control group received no in-
tervention other than pharmacological treatment recom-
mended by the physician. Then, they were informed
about at-home exercises and given a brochure on the is-
sue, which is a part of the routine procedure in the phys-
ical therapy and rehabilitation polyclinic. They were
asked to do these exercises regularly. During the fourth
and eighth week of the program, the participants in the
control group were called in for a health check and were
administered the WOMAC and ASS. At the end of the
eighth week, isokinetic muscle strength measurements
were assessed for the second time, which was the
last evaluation.
Aquatic Exercise Program

The aquatic exercise program was developed by Kim
et al. (2012) for individuals withOA based on the Korean
aquatic exercise program guidebook. The content of the
exercise program was evaluated by professionals with
five questions on a 4-point Likert-type scale. The ques-
tions concerned the appropriateness of the type, duration,
frequency, and intensity of warm up, main exercise and
cooling down exercises. Calculating the percentage and
frequency of each item, the mean of all questions was
3.56 points (minimum of 3.48 and maximum of 3.65).
The validity of the content of the exercise program
was 0.87.

To avoidmonotony and prevent boredom, fast music
was played while the aquatic exercise was performed. To
provide support for the participants to do certain move-
ments, swim foam boards and balls were used. Exercises
were done under the supervision of the researcher and a
physiotherapist. For the participants to perform exercise
movements successfully, they were shown how to do
the movements at the poolside. The aim of doing so
was to make participants more compliant, interested,
and willing.

Before any aquatic exercise is started, the tempera-
ture and depth of water in the pool should be taken into
consideration (Kim et al., 2012). In the literature, it is
stated that water temperature should be 33 °C (Kim
Copyright © 2019 by the Association of Rehabilitation Nurse
et al., 2012; Kindle, 2006) or higher and that studies
should be carried out to find out the effects of different
temperatures (Denning et al., 2010, Güvenir, 2007).
The depth of the pool should be between 1 and 1.38 m,
and the optimal depth is 1.20 m (Kindle, 2006). In the
present study, the depth and length of the pool in which
the aquatic exercises were done were 1.3 and 4.5 m, re-
spectively. Water temperature ranged between 38 °C
and 40 °C. In the exercise program, there should be
warming-up, stretching, and cooling-down phases (Kim
et al., 2012). The 40-minute-long aquatic exercise pro-
gram involved 10 minutes of warming-up exercises,
20 minutes of basic exercises, and 10 minutes of cooling-
down exercises. During the study, not to put the body
under much strain, the intensity and repetition of the
exercises were increased gradually (e.g., 8–15 repeti-
tions, one to three sets). During the exercise, swim foam
boards and balls were used to help the participants move
their joints more easily. At the end of each session,
whether they had any difficulty in doing the exercises
was discussed with the participants. The participants
did not mention any problems. They stated that they
benefitted from the exercise program and were satisfied
with the program.

In the study, the patients in the experimental group
were assigned to do aquatic exercises, whereas the pa-
tients in the control group were informed about how to
do exercises that should be done by patients with OA
and told that they should do the exercises at home. Before
the scales were administered, individuals in the experi-
mental and control groups were told how to fill in the
scales reflecting the levels of their pain, stiffness, body
function, etc. In order to make the research findings more
objective, the measurement of the isokinetic muscle
strength of individuals in particular was carried out using
a computer.

Ethical Considerations

To conduct the study, the approval of the ethics commit-
tee of the Faculty of Medicine of the university was ob-
tained. The participants were informed of the study, and
their written and verbal consent was obtained. They were
also told that they could withdraw from the study at
any time.

Data Analysis

The study data were analyzed using the SPSS (Version
10.0, SPSS, Inc., Chicago, IL) package program. In the
data analysis, frequency, a chi-square test, an independent
samples t test, and a repeated-measures analysis of vari-
ance test were used.
s. Unauthorized reproduction of this article is prohibited.
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Results

The mean age of the individuals in the experimental
group was 54.80 ± 7.74. Of them, 48.3% were in the
52–62 years age group, 91.7%werewomen, 76.7%were
housewives, 38.3%were primary school graduates, 75%
had knee OA, 33.4% had Grade 2 OA, and 68.3% did
not exercise. The mean age of the individuals in the con-
trol group was 56.48 ± 7.67. Of them, 45% were in the
52–62 years age group, 91.7%werewomen, 76.7%were
housewives, 38.3% were elementary school graduates,
75% had knee OA, 33.3% had Grade 2 OA, and 65%
did not exercise. No significant difference was found between
the groups in terms of these variables (p > .05; Table 1).

Although no significant difference was determined
between the experimental group and the control group in
terms of pain, stiffness, physical function, and WOMAC
total scores in the first measurement (p > .05), there were
differences in the intermediate and final measurements
(p < .05). In the final measurement, the mean scores of
the participants in the experimental group on the pain,
stiffness, and difficulty in carrying out physical functions
Table 1 Characteristics of individuals

Variables

Experimental Group (n = 60)

n (%)

Mean age (X ± SD = 54.80 ± 7.74)
Age
41–51 years 21 (5.0)
52–62 years 29 (48.3)
>62 years 10 (16.7)

Gender
Female 55 (91.7)
Male 5 (8.3)

Job
Housewife 46 (76.7)
Officer 5 (8.3)
Retired 9 (15)

Educational status
Illiterate 5 (8.3)
Reader–writer 12 (20.0)
Elementary school 23 (38.3)
Middle School 8 (13.4)
High school and higher 12 (20)

Affected joints
Knee 45 (75)
Hip 15 (25)

Classification of diseases
Grade 1 17 (28.4)
Grade 2 20 (33.4)
Grade 3 16 (26.8)
Grade 4 7 (11.4)

Exercising daily life situations
Did do exercise 19 (31.7)
Did not do exercise 41 (68.3)

aChi-square test for independence.

Copyright © 2019 by the Association of Rehabilitation Nurse
subscales (14.43 ± 6.40, 5.52 ± 5.87, and 46.90 ± 17.22,
respectively) were lower than the scores (7.00 ± 4.44,
2.00 ± 2.13, and 26.10 ± 15.59, respectively) of the partic-
ipants in the control group (Table 2).

A significant difference was determined between the
individuals in the experimental and control groups in
terms of total ASS and its pain and other functions sub-
scales in the first measurement (p = .019, p = .020,
p = .012). The difference in terms of foot, leg, hand, and
arm functions was not significant (p = .731, p = .278).
In the first measurement, all scores of the control group
were higher. In the intermediate and final measurements,
pain, foot–leg, hand–arm, and other functions and over-
all scores of the experimental groupwere higher than those
of the control group, and the difference was significant in
favor of the experimental group (p = .001; Table 2).

In the present study, there was no significant differ-
ence (p > .05) between the measurements of the experi-
mental and control groups in the first measurement,
except for the right knee flexion test at 240° per second
and 60° per second. In the last measurement of the groups,
Control Group (n = 60)

χ2a pn (%)

(X ± SD = 56.48 ± 7.67)

17 (28.3)
27 (45.0) 1.87 .391
16 (26.7)

55 (91.7) 0.00 .695
5 (8.3)

46 (76.7)
6 (10.0) 0.15 .928
8 (13.3)

8 (13.3)
13 (21.7)
23 (38.3) 1.53 .821
8 (13.3)
8 (13.4)

45 (75) 0.00 1.00
15 (25)

15 (25.0) 0.22 .974
20 (33.3)
17 (28.3)
8 (13.4)

21 (35) 0.15 .699
39 (65)

s. Unauthorized reproduction of this article is prohibited.



Table 2 Comparison of the groups in the first, interim, and final measurement in terms of WOMAC and ASS scores

Scales Experimental Group M ± SD Control Group M ± SD ta p

WOMAC subcomponents, and the grand total
First measurement
Pain 14.43 ± 3.82 15.35 ± 4.41 1.21 .227
Stiffness 5.78 ± 2.49 5.73 ± 2.62 0.10 .915
Physical function 50.32 ± 16.04 50.97 ± 11.70 0.25 .800
Total 70.53 ± 20.50 72.05 ± 15.91 0.45 .652

Intermediate measurement
Pain 11.38 ± 3.23 14.46 ± 5.69 3.64 .001**
Stiffness 4.41 ± 1.81 8.38 ± 11.25 2.69 .008*
Physical function 40.10 ± 12.83 46.23 ± 15.29 2.37 .019*
Total 55.90 ± 15.90 69.08 ± 20.98 3.87 .001**

Final measurement
Pain 7.00 ± 4.44 14.43 ± 6.40 7.38 .001**
Stiffness 2.00 ± 2.13 5.52 ± 5.87 4.35 .001**
Physical function 26.10 ± 15.59 46.90 ± 17.22 6.93 .001**
Total 35.10 ± 20.63 66.85 ± 25.79 7.44 .001**

ASS subcomponents, and the grand total
First measurement
Pain 19.15 ± 8.15 22.57 ± 7.61 2.37 .019*
Foot–leg function 30.37 ± 14.56 33.03 ± 12.11 0.34 .731
Hand–arm function 15.72 ± 9.78 16.33 ± 9.82 1.09 .278
Other function 22.70 ± 10.62 27.50 ± 9.97 2.55 .020*
Total 87.93 ± 31.51 99.43 ± 29.77 2.05 .012*

Intermediate measurement
Pain 27.33 ± 7.92 23.25 ± 8.81 2.66 .009*
Foot–leg function 37,63 ± 10.33 32.75 ± 13.35 2.15 .033*
Hand–arm function 25.70 ± 9.27 21.31 ± 12.74 2.24 .027*
Other function 35.31 ± 10.19 26.53 ± 12.33 4.25 .001**
Total 125.98 ± 27.82 103.85 ± 35.08 3.82 .000*

Final measurement
Pain 32.05 ± 9.59 22.35 ± 10.50 5.28 .001**
Foot–leg function 29.97 ± 12.15 20.15 ± 14.58 4.00 .001**
Hand–arm function 41.68 ± 10.60 33.03 ± 14.62 3.70 .001**
Other function 41.92 ± 11.79 27.93 ± 14.98 5.68 .001**
Total 145.61 ± 35.46 103.46 ± 46.92 5.55 .001**

Note. ASS = Arthritis Self efficacy Scale; WOMAC = Western Ontario and McMaster Universities Arthritis Index.
*p < .05. **p < .001.
aIndependent t test.
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therewas a significant difference (p = .022, p = .011, p = .214,
p = .003) between the experimental and control groups in
the right knee extension at 240° per second, in the left
knee flexion at 240° per second, in the right knee exten-
sion at 180° per second, and in the right knee extension
at 60° per second (Table 3).
Discussion

In the study, the comparison of the characteristics of the in-
dividuals in the control and experimental groups revealed
that the groupswere similar. In the firstmeasurement before
starting the aquatic exercise program, the mean scores
obtained from the WOMAC and its subscales by the
participants in the experimental and control group were
close to each other, and there was no significant difference
Copyright © 2019 by the Association of Rehabilitation Nurse
between them. These results are important in that individ-
uals in both groups had similar scores and characteristics.
It was determined that the pain, stiffness, and physical func-
tion scores of the individuals in both groupswere high. This
result is similar to the results of other studies, which indi-
cates that individuals with OA have problems because of
pain, stiffness, and difficulty in carrying out physical func-
tions (Hinman et al., 2007; Maly et al., 2007).

There were differences between the groups in terms
of intermediate and final measurements. The aquatic ex-
ercise program applied in the experimental group de-
creased their WOMAC pain, stiffness, physical function,
and total scores, and the aquatic exercise program
was effective starting with the first measurement. In
the literature, other studies on the effects of aquatic exer-
cise on individuals with OA obtained similar results
s. Unauthorized reproduction of this article is prohibited.
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Table 3 Isokinetic muscle power peak torque scores of individuals with knee osteoarthritis at 240°, 180°, and 60° per second in the first and last
measurement

First Measurement

ta p

Final Measurement

ta p
Experimental Group
(n = 41) M ± SD

Control Group
(n = 42) M ± SD

Experimental Group
(n = 41) M ± SD

Control Group
(n = 42) M ± SD

E 240° RK 37.11 ± 17.53 38.87 ± 11.60 0.54 .591 47.87 ± 14.89 40.30 ± 14.55 2.34 .022*
LK 40.38 ± 18.7 42.00 ± 13.55 0.45 .651 47.88 ± 16.41 41.40 ± 16.24 1.80 .074

F 240° RK 28.63 ± 11.50 34.92 ± 8.44 2.75 .007* 39.21 ± 8.92 36.35 ± 8.90 1.46 .147
LK 31.97 ± 11.68 34.44 ± 6.81 1.17 .243 42.16 ± 7.91 36.37 ± 9.07 3.09 .003*

E 180° RK 49.47 ± 22.18 45.58 ± 9.79 1.03 .302 56.41 ± 17.73 47.73 ± 11.94 2.62 .011*
LK 48.01 ± 18.18 49.07 ± 11.89 0.31 .754 53.84 ± 15.86 49.69 ± 16.26 1.17 .243

F 180° RK 36.16 ± 11.45 38.85 ± 7.91 1.24 .216 42.81 ± 9.00 42.23 ± 9.96 0.92 .360
LK 37.21 ± 11.05 40.39 ± 7.61 1.53 .130 45.28 ± 7.57 41.13 ± 9.86 1.56 .121

E 60° RK 64.74 ± 24.96 63.40 ± 14.97 0.29 .768 71.48 ± 25.36 61.92 ± 16.12 2.05 .214*
LK 65.09 ± 24.75 64.75 ± 16.42 0.07 .942 70.80 ± 24.71 64.84 ± 18.23 1.25 .043

F 60° RK 43.54 ± 14.74 50.20 ± 10.36 2.38 .020* 50.06 ± 13.19 50.75 ± 10.49 0.26 .793
LK 45.52 ± 13.26 49.25 ± 11.22 1.38 .170 52.75 ± 13.01 58.94 ± 62.48 0.62 .536

Note. E = extension; F = flexion; LK = left knee; RK = right knee.
*p < .05.
aIndependent t test.
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related toWOMAC pain, stiffness, and physical function
subscales (Ansari, Elmieh, & Hojjati, 2014; Bartels et al.,
2016; Denning et al., 2010; Mattos et al., 2016).

Contrary to the result of this present study, some
studies in the literature indicate that aquatic exercise does
not have a significant effect (Foley et al., 2003; Lu et al.,
2015). These differences in results can stem from the dif-
ferences in the characteristics of the samples. For instance,
in the present study, the sample included volunteer partic-
ipants with a mean age of 55 years in the second stage of
the disease. On the contrary, in a study by Foley et al.
(2003), the participants’ mean age was 70.9, and 44%
of them were in the final stage of the disease and were
waiting to be operated on. Similar to this study, another
study on patients with knee or hip OA determined that
there was no significant difference between the group that
did land-based exercises and the group that did aquatic
exercises. There was a decrease in WOMAC pain scores
in the two groups; however, the aquatic exercise had a
more positive effect (Gill, McBurney, & Schulz, 2009).
It is worth noting that the sample of that study was com-
posed of patients with end-stage knee or hip OA who
were waiting to be operated on.

Some studies have shown that aquatic exercise did
not have an important effect. In their study, Hale, Waters,
and Herbison (2012) compared a 12-week aquatic exer-
cise program implemented twice a week to a computer-
based education program, and they determined that there
was no significant difference between the two groups in
terms of their WOMAC pain, stiffness, and difficulty in
carrying out physical functions scores. In another study
that involved a twice-a-week exercise program for 8 weeks
Copyright © 2019 by the Association of Rehabilitation Nurse
with three groups (aquatic, land, control), there was a
decrease in visual analog scale pain scores of the group
that did the land exercises, and there was not a difference
between the aquatic exercise group and the control group
(Lund et al., 2008). Stover et al. (2015), who examined
the effect of aquatic exercise done once a week for a pe-
riod of 8 weeks, found similar results. The comparison
of the frequencies of the aquatic exercise in the aforemen-
tioned studies demonstrated that aquatic exercises were
done twice a week in some studies and once a week in
other studies. In this present study, aquatic exercise was
done three times a week. The difference in the results can
be attributed to the frequency of exercises.

Another factor investigated in the present study was
self-efficacy. Self-efficacy is the most important determin-
ing factor for the habit of exercising. Just as self-efficacy
contributes to the habit of doing exercises, so does doing
exercise contribute to self-efficacy (Maly et al., 2006;
Petursdottir et al., 2010). Gyurcsik, Estabrooks, and
Frahm-Templar (2003) stated that an 8-week aquatic ex-
ercise program increased self-efficacy in 216 patients with
arthritis. Kang, Ferrans, Kim, Kim, and Lee (2007) stated
that 6 weeks of aquatic exercise done with 72 Korean
women three times a week increased their self-efficacy.
Kim et al. (2012) found that the self-efficacy of individ-
uals in the aquatic exercise group increased whereas
self-efficacy of individuals in the control group decreased.
In this study, it was determined that the aquatic exercise
program was effective in increasing the participants’
self-efficacy. This result is important in that it shows that
nurses who come across individuals with OAwho are re-
luctant to do exercise canmake use of aquatic exercises to
s. Unauthorized reproduction of this article is prohibited.



Key Practice Points
• Aquatic exercise programs should be included in the

comprehensive osteoarthritis rehabilitation program.

• It is important for rehabilitation nurses to promote
exercises.

• It was concluded that the aquatic exercise program
decreased pain, stiffness, and difficulty in physical
functions and increased self-efficacy in individuals with
osteoarthritis.

• It is recommended that nurses assess pain, stiffness,
difficulty in physical functioning, and low self-efficacy
levels, which are important problems in the management
of OA; utilize aquatic exercises to solve these problems;
and suggest that their patients do aquatic exercises.
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increase self-efficacy and exercise compliance, thus break-
ing the vicious cycle of pain, stiffness, and inactivity.

In the present study, the results were assessed using
an isokinetic dynamometer controlled by a computer
(Şahin, 2010) because it is regarded as the most objective
and reliable method. The analysis of the results indicated
that there was no significant difference between the peak
torque scores of the two groups in the first measurements
(except for right knee flexion at 240° per second and 60°
per second) and that the muscle strength scores of both
groups were similar and low. This result is similar to the
results of the study by Salli, Şahin, Başkent, and Uğurlu
(2010). In the present study, the increase inmuscle strength
was probably due to the fact that aquatic exercises reduced
pain, stiffness, and difficulty in physical functioning. Aquatic
exercisemayhave enabled the individuals to move better by
reducing such discomforts. As a matter of fact, in the
literature, it is stated that pain and stiffness can affect
the development of muscle weakness (Bartels et al., 2016).
When all these results are taken into account, aquatic exer-
cises can be regarded as an important strategy to increase
muscle strength and OA rehabilitation.

Nurses who have an important role in solving prob-
lems that arise during the rehabilitation of patients with
OA are supposed to manage the disease well, to help pa-
tients develop self-confidence and self-efficacy, and to rec-
ommend that patients do aquatic exercises to improve
their quality of life. They should include aquatic exercises
in the provision of health care. They should help the pa-
tient to select the exercise program appropriate for the pa-
tient while providing health care, and they should plan
the exercise program in line with the individual’s needs
and preferences after talking to the patient. Before recom-
mending that the patient start exercising, they should
evaluate factors such as pain, stiffness, physical activity
level, self-efficacy, fatigue and belief, as well as cost, time,
and accessibility of the exercise. They should inform the
patient about the aquatic exercise and provide support
to him or her when he or she does the exercises. They
should also assess the effectiveness and applicability of
the exercise and conduct research on the issue (Egan &
Mentes, 2010; Kim et al., 2012).

The findings indicate that aquatic exercises improve
well-being of patients with OA. However, whether indi-
viduals with OA do these exercises or not depends on
the geographical area they are in. (The geographical area
in which individuals with OA live affects their decision
to do exercises.) In the United States, in regions where
there are facilities such as the YoungMen’s ChristianAsso-
ciation, or in North America, Europe, and Korea, where
aquatic exercises are more common, nurses can motive in-
dividuals to perform aquatic exercises. Health personnel in
Copyright © 2019 by the Association of Rehabilitation Nurse
rehabilitation centers or nursing homes with such facilities
can be informed of this issue and may initiate aquatic exer-
cise programs.However, lack of spas or pools in some areas
can prevent people from performing aquatic exercises.

The study included only individuals receiving phar-
macological treatment. However, it was not possible for
individuals to receive the same pharmacological treat-
ment. This might be a factor affecting the study results.
It is recommended that future relevant studies should be
designed, taking into account this factor.

Conclusion

It was concluded that the aquatic exercise program de-
creased pain, stiffness, and difficulty in physical functions
and increased self-efficacy in individuals with knee or hip
OA. In line with these results, it is recommended that
nurses assess pain, stiffness, difficulty in physical func-
tioning, and low self-efficacy levels, which are important
problems in the management of OA; utilize aquatic exer-
cises to solve these problems; and suggest that their pa-
tients do aquatic exercises. It is also recommended that
individuals, patients, communities, and health personnel
should be informed about aquatic exercises. In the future,
long-term studies should be conducted with larger sam-
ples using different exercise programs.
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