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Abstract Aquarobics, a combination of the words aqua and aerobics, is based on the idea that much more
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energy is consumed during exercise when resisting water rather than air. The aquarobic exercise
program is composed of patient education and aquarobic exercise. The program was effective in
enhancing self-efficacy, decreasing pain, and improving depression levels, body weight, and blood
lipid levels in patients with osteoarthritis. Therefore, this program can be widely used in a
community setting for the management of osteoarthritis.

© 2012 Elsevier Inc. All rights reserved.
1. Introduction

The water exercise program that is recommended by the
Korean Society of Muscle and Joint Health uses a range of
motion designed for patients who have rheumatoid arthritis
(Kim, 1994). Unfortunately, most of the participants in the
program quit within a year due to either the low intensity of
exercise in the water, the monotonous movements of the
program, or lack of time commitment. Those who did
complete the program requested more variety of movements
and higher intensities during the exercises (Kim & Kim,
2003; Kim, Park, Eum, Choi, & Jeong, 2008). The purposes
of this study were to create an interesting, intensity-modified
aquarobic program that is accompanied by music and utilizes
the advantages of underwater exercise and aerobics for
patients with osteoarthritis and to examine the effectiveness
of the program when it was used in nursing practice.

Osteoarthritis is the most common chronic disease in the
world and affects 36.5% of the population 65 years and older
(Korea National Statistical Office, 2006). Of these, 91.1 per
1,000 people are currently receiving treatment at a hospital.
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The annual cost for osteoarthritis treatment is approximately
US$680 million, and it has become a serious issue in both the
physical and financial health of the nation (Kim et al., 2008).

Osteoarthritis is a degenerative joint disease that is
characterized by the lower cartilage becoming abnormally
large, which causes joint deformity (Lee, Chang, & Ahn,
2007). The illness often begins with joint pain and swelling
after walking, and the pain continues to worsen as the disease
develops, especially during the rainy season when low
atmospheric pressure increases joint pressure and nerve
stimulation. During colder weather, the patient's blood
circulation decreases and the muscle and ligaments contract
around the joints, causing additional pain (Korean Geriatrics
Society, 2005; So, Cho, & Suh, 2007).

Because there is no cure for osteoarthritis, patients are
required to manage the disease with exercise therapy, weight
control, rest, and joint protection (Roddy, Zhang, & Doherty,
2005; Wright, 2008). Among these, exercise therapy is the
centerpiece of osteoarthritis management because it has no
side effects, greatly reduces joint pain, increases flexibility,
strengthens muscles and function around joints, and
increases endurance and physical strength (Heike, Bischoff,
Ewa, & Roos, 2003). Furthermore, exercise therapy provides
additional positive effects, such as preventing bone demin-
eralization, controlling weight, reducing blood pressure and
cholesterol levels, and improving moods and quality of life
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(Wright, 2008). In particular, exercise has been recom-
mended as an active therapy for decreasing depression and
improving self-esteem (So et al., 2007).

Several exercise programs have been recommended for
patients with osteoarthritis, such as aerobic walking (Evcik
& Sonel, 2002; Rejeski et al., 2002), strength building
(Roddy et al., 2005; Tak, Staats, Van Hespen, & Hopman-
Rock, 2005), aerobics (Heike et al., 2003), and Tai Chi
(Hartman et al., 2000).

These exercises have been reported to alleviate pain,
increase body functioning, improve physiology indices,
and enhance quality of life. However, such exercises can
place unnecessary strain on knee joints for body-weight
loading, and patients with severe clinical symptoms cannot
implement aerobic exercises (Korean Geriatrics Society,
2005). Thus, underwater exercises are recommended
(Hinman, Heywood, & Day, 2007; Lee et al., 2007;
Park, Kim, & Kim, 2006). During water exercises, weight
loading is minimized by buoyancy, which reduces stress on
knee joints and relieves pain; this helps joints move and
improve whole-body muscles and the cardiovascular
system (So et al., 2007). Because patients with osteoar-
thritis choose not to move due to joint pain, patients gain
weight, which causes muscle contraction or weakening,
swelling, and depression. To manage this, patients need not
only exercise therapy to manage weight control (Sisto &
Malanga, 2006) but also self-efficacy as being self-
motivated to stay in the exercise.

Therefore, we examined the effectiveness of our aqua-
robic program on weight control, lipid profiles, and levels of
self-efficacy, pain, and depression with the intent to apply
the program as a nursing intervention.

2. Literature review

A form of underwater exercise, aquarobics, is a
compound word of water and aerobics. As a revised
version of the Korea Aquatic Exercise Association-recom-
mended aquarobics, this program contains more intense and
diverse movements. By implementing the musical advan-
tages of aerobics, participants are able to cultivate a sense of
rhythm, space, and expression; are expected to experience a
social and emotional change; and can reduce physical
problems such as joint pain. In particular, the exercise
program can be ideal for those female patients with weak
musculoskeletal functions and higher body weights (Lee,
Lee, Lee, Han, & Kim, 2000).

The basic principle of this program is that water provides
both resistance and buoyancy, which lifts objects against
gravity (Lindle, 2006). As the buoyancy reduces the effects
of gravity, body weight loading and joint pressure are
relieved. Movements in water are more comfortable so
exercise can become more intense. Because of the water's
resistance to movement, muscular training in water is highly
effective (Jeong, Moon, & Jeong, 2003, Lindle, 2006;
Lindle, Wasserman, & See, 2004).
The parameters of aquarobics include frequency, time,
and intensity. Working out every day is good, but aerobic
training three to five times a week is optimal (American
College of Sports Medicine [ACSM; 7th ed.], 2005).
Sessions should last between 30 and 60 minutes, and at
least 6 weeks is needed to see the effects of the program. The
exercise intensity generally ranges from 60% to 70% of the
heart rate maximum (HRmax) following the ACSM (2005).
We used the Borg scale, which was proven valid and reliable
by Noble and Robertson (Borg, 1998), as a way to measure
perceived exertion during the exercise sessions (on the Borg
6- to 20-point rating scale). Participants performed exercises
at 60% HRmax (ACSM, 2005), which is equivalent to 12 to
13 points on the Borg scale and is more intense than that of
the formerly used program (Lindle, 2006). Prior to the start
of any water exercise, the water temperature and pool depth
must be carefully considered. An appropriate pool temper-
ature is greater than 82.4°F, which is optimal for muscle
function. An extended warm-up or stretching session must
also be completed (Kim, 1994). Water depth is related to
body loading and determines the extent to which the joints
are stressed. A neck-high water depth decreases body loads
to 10% of the body weight, whereas chest-high and waist-
high water depths decrease body loads to 25% and 50%,
respectively (McNeal, 1990).

Templeton, Booth, and O'kelly (1996), who conducted an
8-week underwater exercise program, concluded that pain
decreased and impaired functioning improved as a result of
the program. Hinman et al. (2007) conducted a 6-week water
exercise program with 71 people and reported that the
strength of the hip joint and ankylosis and the quality of life
improved, whereas pain decreased. Takeshima et al. (2002)
carried out water exercise for 12 weeks targeting older
adults. They concluded that blood lipid improved. Therefore,
in this study, we implemented a 12-week program to
determine how self-efficacy and physical and psychological
variables related to depression would change.

Water-based exercise programs have demonstrated im-
proved cardiopulmonary endurance and body composition in
older adults (Takeshima et al., 2002) and reduced pain
(Hinman et al., 2007; Kim & Kim, 2005; Park et al., 2006),
reduced depression levels (Lee et al., 2007), and boosts in
self-efficacy ( Lee et al., 2007) in patients with osteoarthritis.
However, little is known about the effects of aquarobic
exercise programs in Korea. In this study, a newly developed
aquarobic exercise program has been developed, and it
produced positive effects on patients with osteoarthritis in
Korea who were studied.
3. Methods

3.1. Study design

A nonequivalent control group and a pre- and posttest
quasi-experimental design were used. The independent
variable was thirty-six 60-minute sessions of an aquarobic
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exercise program three times per week. The dependent
variables were self-efficacy, pain, body weight, blood lipids,
and depression level.

3.2. Sample

The participants were subjected to simple randomization
using a random number of individuals recruited from the S
public health center located in G city, South Korea. The
inclusion criteria for this study consisted of the following: (a)
women, (b) 60 years and older, (c) with osteoarthritis, (d)
capable of understanding the information in the question-
naires and the objectives of the study, (d) gave consent to
participate, (e) able to detect and record their pain levels
(over 3.0 point on the visual analogue scale [VAS]), and (f)
able to walk and move. The exclusion criteria were the
following: (a) previous knee or hip joint replacement surgery
of the affected joint, (b) any other surgical procedure of the
lower limbs in the previous 6 months, (c) rheumatoid
arthritis, (d) mental or physical disorders, and (e) participa-
tion in a similar intervention in the past.

A sample size of 70 patients, a significance level of α =
.05, a power of 0.80, a group number of 2 (u = 1), and an
effect size of 0.60 by Cohen's table (1992) were used. A total
of 80 patients were initially recruited and randomly assigned
to either a control or an experimental group (40 patients in
each). Of those selected, 12.5% (10 patients) dropped out. In
the experimental group, 1 patient dropped out due to an
accident on the pool deck, 2 due to domestic problems, and
another 2 due to physical problems. In the control group, 2
patients dropped out because of domestic problems and 3 due
to physical problems. The final number of participants was 35
in the experimental group and 35 in the control group.

3.3. Aquarobic exercise program

The aquarobic exercise program consisted of both patient
education and aquarobic exercise. A professor of exercise
physiology, a medical specialist of sports medicine, a
professor of mental health nursing, a professor of adult
nursing, a professor of senior nursing, and a public-health
nurse assessed the validity of the aquarobic exercise
program. After each specialist was shown the content of
the exercise program, they evaluated five questions on a 4-
point Likert-type scale. The questions concerned the
appropriateness of the kinds, duration, frequency, and
intensity of warmup, main exercise, and cooling down
exercises. Calculating the percentage and frequency of each
item, a mean of the total questions was 3.56 point (minimum
of 3.48 and maximum of 3.65). The content validity index
was 0.87.

3.3.1. Patient education
Two educational sessions were carried out prior to the

start of the aquarobic exercise portion of the program. In the
first session, an author and research assistant delivered a
lecture and demonstration on osteoarthritis and the necessity
of exercising. The presentation also demonstrated the best
way to develop a larger range of motion, flexibility, muscle
strength, and endurance. In the second session, the
researchers introduced the aquarobic program and explained
the intended effect of the exercise. At the end of the session,
a question-and-answer period was allowed followed by a
social time for participants to become better acquainted.

3.3.2. Aquarobic exercise
The aquarobic exercise used in this study is defined as an

exercise program in which an instructor leads patients with
osteoarthritis in various exercises and aerobics in water three
times a week in 1-hour sessions, for a total of 36 sessions
over 12 weeks. Our program was based on two previous
water-exercise programs (Kim, 1994; Kim et al., 2008) and
an aquarobic book published by the Korea Aquatic Exercise
Association (2006). Our exercise program was developed for
patients with osteoarthritis with the help of two professors in
nursing, an aquarobic exercise specialist from Korea, and an
aquarobic exercise trainer from a local health care center. A
professional instructor who was certified by the Korea
Aquatic Exercise Association conducted the classes.

To minimize monotony and boredom, we accompanied
our aquarobic program with music and diverse movements,
which utilized balls and exercise swimming bars (called aqua
noodles or aqua bongs) made of foam as resistance devices.
This combination helped patients maintain interest and
continue throughout the duration of the exercise program.
The research employed that the subject reaches a score of 12–
13 for perceived level of exertion on the Borg 6- to 20-point
rating scale (that is, an effort ‘somewhat hard’; Shin, 2008).

The pool was maintained at a temperature of 82.4°F and
at a chest-high depth of 1.2 m. Regarding the two types of
pools, a deep pool more than 1.8 m and a shallow pool 1.0–
1.38 m, the program was more applicable for participants to
exercise in a shallow pool 1.2 m (Lindle, 2006). In addition,
a medley of songs at 125 beats/min was played for 50
minutes to provide the program with a sense of rhythm and to
help motivate the patients to reach the optimum exercise
intensity (Jeong et al., 2003; Lindle et al., 2004).

The basic movements of aquarobics are bounces, knee
joggings, kicks, ankle reaches, twists, steps and crosses,
leaps, rocks, scissors, jumping jacks, and slide steps. The 60-
minute aquarobic exercise program consisted of three stages:
10 minutes of warmups, 40 minutes of main exercise, and 10
minutes of cool-down exercises. We gradually increased the
intensity during the main exercise portion so as to not strain
the body.

The training was carried out on Mondays, Wednesdays,
and Fridays. Monday classes focused on stretching the
muscles of the wrists, elbows, arms, shoulders, and the whole
body to increase muscle extension and cardiovascular
endurance. Wednesday classes consisted of strength exer-
cises of the back, waist, hips, thighs, buttocks, feet, ankles,
and lower legs. In addition, cardiovascular endurance
exercises were carried out with drag equipment to heighten
intensity. Friday classes consisted of low-intensity strength



Table 1
Content of the aquarobic exercise program

Categories Session composition Physical fitness factors Exercise content

Attendance check
Warmup (10 minutes) Thermal warm-up Cardiopulmonary endurance;

upper and lower muscle strength
Bounce (front, back, side, twist), ankle reach,
twist, knee jogging, knee lift, ski scissors,
jumping jacks

Stretch General flexibility; cardiopulmonary
endurance; muscle strength

Water pull, knee swing, buttock stretch,
calf stretch, pectoral stretch

Main exercise (40 minutes) Cardiopulmonary warmup

Cardiopulmonary endurance;
general muscle strength

Bounce, slow kick, kick and hold, kick and twist,
kick and tuck, ankle reach, mule kick

Aerobic Cardiorespiratory workout (overload exercise):
kick (front, twist, back, side), leg curl, jumping
jacks, ski, leap, jazz kick, pendulum, wide step,
slide step, step and cross, rocking horse
Finger, wrist, elbow, arm, shoulder workout:
changing direction of palm, changing position of
hand (front, back and down), elbow extension
and flexion, raising water with both hands,
water press, deltoid muscle, pectoralis major,
trapezius exercise to use the shoulder joint
Toe, foot, ankle, lower legs, hip workout: j
ogging (narrow, wide, land tempo), hopping
(knee swing, kick swing, jazz kick, cancan kick,
double kick, knee and back). Jump, jumping jack,
ski, twist, log, tuck, hip click

Break time (10 minutes) Forward running with hands placed onto one
another's shoulder, body swing holding both
hands, matching, running in line. ⁎Playing ball

Exercise swimming bar (called
aqua noodle or aqua bong) made
with foam

⁎Using exercise swimming bar
Jumping jacks, back lunge knee, side lunge knee,
lunge cross, ski (half water, land tempo), cycling
while holding bong, getting on a swing, riding
on bong placed beneath armpits

Muscle conditioning Abdominal muscle strength
endurance

Raising leg, lifting knee, side step
Press, punch, crunch, twist jump and jump kick,
cycling while holding bong. Body twist with
arms circled behind back
⁎Using ball; pressing and throwing ball, cycling
while holding ball, stretching while holding
and raising ball

Cool down (10 minutes) Cardiopulmonary cool down Reducing heart and respiratory rate Raising leg to knee, jump, raising arm over
shoulder. Inhale with shoulders up, and exhale
with shoulders down

Abdominal respiration and stretch General flexibility;
tension relaxation

Stretching calf, inner thigh, stretching front thigh
and hip. Pulling upper arm across chest and
stretching shoulder. Stretching shoulder with
upper arm behind the neck, stretching neck,
stretching hip joints, Drawing big circles
with upper arm
⁎Using bong: drawing a circle with one foot,
writing with toe, rotating ankle, stretching the
flank while holding bong
⁎Using ball: holding a ball on the head and
stretching the flank, turning the trunk while
holding ball.

Counseling and experience
sharing (20 minutes)

Share problems with the workout practice,
questions and answers about movements
that are difficult to perform, counsel
problems raised
Share experiences

⁎ Thermal warmup is an exercise designed to elevate the body temperature and provide muscles with more oxygen to facilitate the release of synovial fluid
in the joints.
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training and cardiovascular exercises of the whole body. As
resistance devices, aqua noodles heightened the exercise
intensity and provided opportunities for overloading. After
completing each aquatic exercise class, the researchers asked
the participants whether they had any problems with
performing the aquarobic exercises and movements, and the
participants were invited to share their experiences. Table 1
lists the details of the aquarobic exercise program.

3.4. Instrumentation

3.4.1. Self-efficacy
Self-efficacy is the attitude of self-confidence and the

competency of oneself to continue the exercise under any
situation. A questionnaire consisting of 14 items on a 10-
point Likert-type scale that measures self-efficacy for
patients with arthritis was previously developed (Lorig,
Chastain, Ung, Shoor, & Holman, 1989) and translated into
Korean (Kim, 1994) for use in this study. Higher scores
indicated greater levels of self-efficacy. Cronbach's alpha in
this study was .90.

3.4.2. Pain
Pain was assessed using the VAS, which measured pain

levels between 0 (no pain) and 10 points (unbearable pain)
that were displayed across a 10-cm line.

3.4.3. Body weight
Body weight was assessed using a body composition

analyzer (InBody 520, Biospace, Seoul, Korea). Its precision
and reproducibility have been approved by the U.S. Food
and Drug Administration.

3.4.4. Blood lipids
Blood lipid levels (total cholesterol, triglycerides, and high-

density lipoproteins [HDLs]) were measured using enzymatic
methods.Both the experimental and control groups ate nothing
by mouth after midnight prior to the morning of blood sample
collection. Five milliliters of peripheral blood was collected
from each participant and was then analyzed using an
autoanalyzer (Hitachi 7150, Hitachi, Tokyo, Japan). Blood
samples were sent for analysis immediately after collection.

3.4.5. Depression
Zung (1965) developed a self-rating depression scale that

measures the level of depression, and this instrument was
translated into Korean by Shong (1977). The instrument
consisted of 20 items (10 positive and 10 negative) on a
4-point Likert-type scale. Negative responses were con-
verted into scores, and higher scores indicated greater levels
of depression. Cronbach's alpha in this study was .75.

3.5. Procedure

Prior to the start of the study, we collected baseline
(pretest) data that included general and disease-related
characteristics, such as self-efficacy, pain, body weight,
blood lipid levels, and levels of depression, from both the
experimental and control groups. The experimental group
underwent an aquarobic exercise program for 12 weeks.
Posttest data, which included measures of self-efficacy, pain,
body weight, blood lipids, and depression, were collected
following completion of the exercise program. When the
aquarobic exercise program for the experimental group was
finished, we did our patient education and aquarobic exercise
for the control group.

3.6. Ethical considerations

This study was approved by a public health center prior to
implementation because no institutional review board was
present. Subjects were individually informed about the
procedure and the purpose of the study, and researchers
obtained informed consent from all participants. Data were
collected anonymously from both the experimental and
control groups for use in this study only, and each participant
was assigned a code known only to the study authors to
preserve confidentiality. Participants could withdraw from
the study at any time. A medical team from the health care
center was ready for any emergency. Furthermore, we made
arrangements for hospital transport if necessary.

3.7. Data analysis

Data analysis was performed using SPSS version 12.0.
Homogeneity of the two groups was assessed using Fisher's
exact test, the chi-square test, and independent t tests.
Comparisons of posttest values for the experimental and
control groups were then made using independent t tests.
4. Results

4.1. Description of participants

Tables 2 and 3 list general and disease-related character-
istics of the study participants (mean age of 66.8 years). At
the time of the pretest, we observed no significant
differences between the experimental and control groups in
either general or disease-related characteristics (self-effica-
cy, pain levels, body weight, blood lipids, and depression
levels; Table 4).

4.2. Self-efficacy

In the experimental group, the level of self-efficacy after
the intervention increased significantly compared to before
intervention (1,124.87 at the time of the pretest compared to
1,251.46 at the time of the posttest). In contrast, the self-
efficacy of the control group dropped from 1,166.00 at the
time of the pretest to 1,018.65 at the time of the posttest. The
difference between the two groups was significant (t = 4.79,
p b .001; Table 5).

4.3. Pain

Pain levels in the experimental group decreased by 0.69
points (from 6.83 at the time of the pretest to 6.14 at the time of
the posttest), whereas pain levels in the control group increased



Table 2
Homogeneity test of general characteristics between the experimental and
control groups

Characteristics Experimental group
(n = 35)

Control group
(n = 35)

p

n (%) n (%)

Age (years)
55–59 0 ( 0.0) 2 (5.7) .545⁎

60–64 11 (31.4) 9 (25.7)
65–69 15 (42.9) 17 (48.6)
≥70 9 (25.7) 7 (20.0)

Educational level
None 4 (11.4) 1 (2.9) .373⁎

Elementary 5 (14.3) 11 (31.4)
Middle school 15 (42.9) 14 (40.0)
High school 5 (14.3) 5 (14.3)
≥College 6 (17.1) 4 (11.4)

Marital status
Married 22 (62.9) 22 (62.9) 1.000⁎

Bereavement 11 (31.4) 12 (34.3)
Other 2 (5.7) 1 (2.9)

Religion
Christian 8 (22.9) 7 (20.0) .907⁎

Catholic 12 (34.3) 15 (42.9)
Buddhist 9 (25.7) 9 (25.7)
None 5 (14.3) 4 (11.4)

Occupation
Yes 4 (11.4) 3 (8.6) 1.000⁎

None 31 (88.6) 32 (91.4)
Income (won/month)
b100 18 (51.4) 18 (51.4) .496⁎

100–200 5 (14.3) 9 (25.7)
201–300 7 (20.0) 6 (17.1)
N300 5 (14.3) 2 (5.7)

Health status
Good 5 (14.7) 5 (14.3) .649
Fair 16 (47.1) 16 (45.7)
Bad 13 (38.2) 14 (40.0)

⁎ Fisher's exact test.

able 3
omogeneity test of disease-related characteristics between the
xperimental and control groups

haracteristics Experimental
group (n = 35)

Control group
(n = 35)

χ2 or t p

n (%) n (%)

isease duration,
M ± SD, months

29.6 ± 24.1 34.5 ± 38.3 −1.39 .169

he most severely painful part
Finger 4 (11.8) 4 (11.8) 1.000⁎

Wrist 3 ( 9.1) 2 (6.1) 1.000⁎

Elbow 2 (6.1) 3 (9.1) .673⁎

Shoulder 7 (20.6) 6 (18.2) 0.06 .803
Toe 4 (11.8) 1 (3.0) .356⁎

Ankle 4 (11.8) 2 (6.1) .673⁎

Knee 22 (64.7) 29 (87.9) 4.95 .053
Neck 3 (9.1) 3 (9.1) 1.000⁎

Jaw 2 (6.1) 0 (0.0) .492⁎

Hip 12 (36.4) 11 (33.3) 0.07 .796
Waist 3 (9.1) 4 (12.1) 1.000⁎

dmission history related to arthritis
Yes 5 (15.2) 9 (27.3) 1.45 .228
No 28 (84.8) 24 (72.7)
peration experience related to arthritis
Yes 7 (21.2) 4 (12.1) 0.98 .322⁎

No 26 (78.8) 29 (87.9)

⁎ Fisher's exact test.

able 4
omogeneity test of dependent variables between the experimental and
ontrol groups

ariables Experimental
group (n = 35)

Control group
(n = 35)

t p

M ± SD M ± SD

elf-efficacy 1,124.87 ± 206.75 1,166.00 ± 152.31 −0.95 .345
ain 6.83 ± 1.92 7.03 ± 1.99 −0.43 .670
ody weight 60.86 ± 9.48 59.19 ± 5.87 0.86 .392
lood lipid
otal cholesterol
(mg/dl)

212.94 ± 43.47 218.20 ± 39.51 −0.53 .598

Triglycerides
(mg/dl)

157.34 ± 121.25 123.34 ± 60.21 1.49 .142

HDL-cholesterol
(mg/dl)

57.06 ± 25.09 64.03 ± 27.47 −1.11 .272

epression 32.66 ± 6.78 32.26 ± 7.81 0.22 .827
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by 0.23 points (from 7.03 at the time of the pretest to 7.26 at the
time of the posttest). A significant difference was observed
between the groups (t = −2.37, p = .021; Table 5).

4.4. Body weight

Body weight in the experimental group decreased by
0.76 kg (from 60.86 kg at the time of the pretest to 60.10
kg at the time of the posttest), whereas that of the control
group decreased by 0.04 kg (from 59.19 kg at the time of
the pretest to 59.15 kg at the time of the posttest). The
difference between the groups was significant (t = −2.59,
p = .012; Table 5).

4.5. Blood lipids

A significant difference was detected in total cholesterol
levels between the two groups (t = −2.10, p = .040). The
experimental group exhibited a 17.94-mg reduction in total
cholesterol (from 212.95 mg at the time of the pretest to
195.00 mg at the time of the posttest), whereas the total
T
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cholesterol level in the control group increased from 218.20
to 219.46 mg (Table 5).

Triglyceride levels in the experimental group decreased
from 157.34 mg at the time of the pretest to 135.94 mg at the
time of the posttest, whereas those of the control group
increased by 5.17 mg (from 123.34 mg at the time of the
pretest to 128.51 mg at the time of the posttest). A significant
difference was observed between the groups (t = 2.21, p =
.027; Table 5).

HDL levels in the experimental group increased by 1.86mg
(from 57.06 mg at the time of the pretest to 58.92 mg at the
time of the posttest), whereas that of the control group
decreased by 3.43mg (from 64.03 mg at the time of the pretest
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Table 5
Changes in dependent variables between the experimental and control groups

Variables Pretest Posttest Difference t p

M ± SD M ± SD M ± SD

Self-efficacy
Experimental (n = 35) 1,124.87 ± 206.75 1,251.46 ± 219.40 126.59 ± 22.77 4.79 .001
Control (n = 35) 1,166.00 ± 152.31 1,018.65 ± 224.08 −147.35 ± 61.31
Pain
Experimental (n = 35) 6.83 ± 1.92 6.14 ± 1.80 −0.69 ± 1.7 −2.37 .021
Control (n = 35) 7.03 ± 1.99 7.26 ± 1.92 0.23 ± 1.5
Body weight
Experimental (n = 35) 60.86 ± 9.48 60.10 ± 8.91 −0.76 ± 1.19 −2.59 .012
Control (n = 35) 59.19 ± 5.87 59.15 ± 5.86 −0.04 ± 1.04
Blood lipid
Total cholesterol (mg)
Experimental (n = 35) 212.95 ± 43.47 195.00 ± 33.04 −17.94 ± 5.9 −2.10 .040
Control (n = 35) 218.20 ± 39.51 219.46 ± 40.20 1.26 ± 7.0
Triglycerides (mg)
Experimental (n = 35) 157.34 ± 121.25 135.94 ± 80.97 −21.40 ± 9.6 −2.26 .027
Control (n = 35) 123.34 ± 60.21 128.51 ± 55.83 5.17 ± 6.8
HDL-cholesterol (mg)
Experimental (n = 35) 57.06 ± 25.09 58.92 ± 26.01 1.86 ± 1.2 2.54 .014
Control (n = 35) 64.03 ± 27.47 60.60 ± 26.04 −3.43 ± 1.7

Depression
Experimental (n = 35) 32.66 ± 8.05 29.94 ± 7.25 −2.72 ± 1.5 −3.20 .002
Control (n = 35) 32.26 ± 4.93 37.53 ± 9.67 5.27 ± 1.9
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to 60.60mg at the time of the posttest). The difference between
the groups was significant (t = 2.54, p = .014; Table 5).

4.6. Depression levels

Depression levels in the experimental group decreased by
2.72 (from 32.66 at the time of the pretest to 29.94 at the time
of the posttest), whereas those of the control group increased
by 5.27 (from 32.26 at the time of the pretest to 37.53 at the
time of the posttest), revealing a significant difference
between the groups (t = 3.20, p = .002; Table 5).
5. Discussion

We sought to determine the effect of a newly developed
aquarobic program on the levels of self-efficacy and blood
lipids in arthritic patients. Furthermore, we aimed to
determine how well the program mitigated levels of pain
and depression and increases in body weight. We found that
our aquarobic program had overall positive effects on both
the physical (improved joint pain, body weight, and blood
lipids) and sociopsychological factors (levels of self-efficacy
and depression) tested.

We found that subjects who participated in the exercise
regimen (experimental group) reported increased levels of
self-efficacy, whereas those in the control group worsened,
which is consistent with prior studies of exercise programs in
arthritic patients (Hartman et al., 2000; Lee et al., 2007).

After completing the aquarobic exercise, the participants
were given time to share their experiences with the
researchers. This sharing in and of itself gave patients more
confidence and willingness to sustain the exercise. In
summary, the aquarobic exercise regimen helped improve
the overall levels of self-efficacy, and the participants
requested to continue the program.

Patients in the experimental group reported decreased
levels of pain, whereas those in the control group reported
increased pain levels. The decreased level of pain observed is
consistent with the results described by Lee (2008), who
demonstrated the effects of water therapy during a 12-week
aquarobic program for patients with chronic degenerative
arthritis. Similar findings were also observed in several other
aquarobic studies conducted over 6-week periods with
arthritic patients (Hall, Swinkels, Briddon, & McCabe,
2008). These studies have emphasized the various benefits of
water for exercise, such as its relaxing (Jeong et al., 2003) or
massaging effects (Bates & Hanson, 2003), decreased body
loads due to buoyancy, and a significantly improved range of
motion, muscle strength, and endurance.

Overweight patients with osteoarthritis have been shown
to experience an improvement in their symptoms from losing
excess weight (Wright, 2008). Therefore, overweight
participants require weight control. The body weight of the
experimental group significantly decreased compared to that
of the control group, which is consistent with several prior
studies (Kim & Kim, 2005; Lee, 2008; Park et al., 2006).
This reduction in body weight occurs because water
resistance induces significantly more muscle use than
exercise on land. In other words, energy consumption
increases during water exercise because water's resistance
requires the use of more muscles than exercise on land.
Furthermore, changes in body temperature occur more
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rapidly because thermal conduction in water is 20 times
faster than in the air (Jeong et al., 2003). Thus, participants of
aquarobic exercise regimens tend to lose weight.

To observe the effects of exercise on blood lipids, we
measured changes in total cholesterol, triglycerides, and
HDLs in the blood. We observed significantly lower total
cholesterol and triglyceride levels and higher HDL levels in
the experimental group, whereas the control group showed
increases in total cholesterol and triglyceride levels and
decreases in HDLs. Thus, the aquarobic exercise program
had a significant effect on participants. These results are
consistent with another study, which tested the effectiveness
of a 12-week water rehabilitation exercise on patients with
lumbar intervertebral disk disorders (Ju, 2005). A similar
influence of exercise on the cardiovascular system, levels of
serum lipids (total cholesterol, triglycerides, HDLs), and
overall fitness has been reported by Kligman and Pepin
(1992). However, a study by Han (2002) did not show any
effect on blood lipid levels after an 8-week water program.
Therefore, these results show that improvements in blood
lipid levels occur only with program interventions of at least
12 weeks.

Because Takeshima et al. (2002) suggested that their
underwater program of 12 weeks improved blood lipid, we
designed our program with the same period.

Depression in patients with osteoarthritis is associated
with increases in pain (Alex, Bruce, & Smith, 2001), and the
two factors influence each other (Wells-Federman, Arnstein,
& Caudill, 2002). In this study, we showed that participants
in our aquarobics program (experimental group) experienced
significantly decreased levels of depression compared to the
control group, which is consistent with several previous
studies (Kiocke, 2008; Lee et al., 2007). However, a study by
Kim (1995) reported no differences in depression levels after
patients underwent an exercise program for 6 weeks. This
result may be because the duration of the program was too
short to decrease depression.

Our aquarobic exercise program involved more intense
movements and music than the programs developed by the
Korean Society of Muscle and Joint Health, and it was more
effective on patients with osteoarthritis. Future research
should confirm these findings by measuring the effects of
exercise programs on physical function (physical para-
meters, back muscle strength, flexibility, muscular endur-
ance, and cardiopulmonary endurance), physiological
indices, and quality of life. In addition, follow-up research
should use self-efficacy-developing resources to promote a
continued commitment to exercise in patients.

5.1. Study limitations

Participants were recruited from a single public health
center that was located inG city; thus, the participants fromour
study most likely are not representative of all Korean patients
with osteoarthritis. This study would benefit from a larger,
random sample from different populations. In addition,
subjects were prohibited from undergoing any other osteoar-
thritis treatments or using any drugs during the aquarobic
program period.

6. Conclusion

We found that aquarobic programs enhance self-efficacy
in patients with osteoarthritis; reduce body weight, pain, and
depression levels; and improve blood lipid concentrations.
Further study to confirm the benefits of continued aquarobic
exercise for female patients with osteoarthritis is necessary.
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