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Extended Abstract
Background and Purpose

Chronic low back pain (CLBP) is a highly prevalent musculoskeletal disorder that carries
substantial physical, psychological, and socioeconomic burdens, with particularly pronounced
effects among women. In addition to persistent pain and functional impairment, individuals with
CLBP frequently report diminished happiness, reduced quality of life, and low confidence in their
ability to manage pain during everyday activities. Psychological factors—such as happiness and
pain self-efficacy—play a critical role in long-term adaptation to chronic pain and can significantly
influence treatment outcomes. Exercise-based interventions are widely endorsed as safe and
effective non-pharmacological strategies for managing CLBP. However, the majority of existing
research has concentrated on land-based exercise programs and has primarily targeted physical
outcomes. In contrast, aquatic exercise provides distinct biomechanical and psychological benefits,
including reduced axial loading on the spine, enhanced movement confidence, and a calming
environment. Aquatic Pilates, a mind-body approach, combines precise, controlled movements,
focused breathing, and core stabilization with the supportive and resistive properties of water. The
purpose of this study was therefore to examine the effects of an eight-week aquatic Pilates exercise
program on happiness and pain self-efficacy in women with non-specific chronic low back pain
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Methods

This quasi-experimental randomized controlled trial involved 40 women aged 35-45 years with
non-specific chronic low back pain of more than 12 weeks' duration. Participants were recruited
through purposive sampling from local health centers and community announcements, then
randomly allocated to either an experimental group (n = 20) or a control group (n = 20). Inclusion
criteria were physician clearance for aquatic exercise, moderate pain intensity, no recent spinal
surgery, and no regular engagement in structured exercise programs.

The experimental group completed a structured eight-week aquatic Pilates program consisting of
two supervised sessions per week. Each session included a warm-up phase, progressive
core-focused Pilates exercises performed in water, and a cool-down period. Exercise volume and
intensity were progressively increased across the intervention period. The control group maintained
their usual daily activities and received no exercise intervention.

Outcome data were collected at baseline and post-intervention using validated self-report
questionnaires. Happiness was measured with the Oxford Happiness Questionnaire—Short Form
(OHQ-SF), and pain self-efficacy was assessed using the Pain Self-Efficacy Questionnaire (PSEQ).
Both instruments have demonstrated acceptable reliability and validity in relevant populations.
Descriptive statistics summarized participant characteristics and outcomes. Mixed ANOVA with
time (pre—post) as the within-subject factor and group (experimental vs. control) as the
between-subject factor was used to evaluate within- and between-group differences over time. The
significance level was set at p < 0.05.

Results

There were no significant baseline differences between the experimental and control groups in
demographic characteristics, including age, height, and weight. Pre-intervention scores for
happiness and pain self-efficacy were also comparable between groups.

Following the eight-week intervention, the experimental group showed significant improvements in
both psychological outcomes, while the control group exhibited no change or a slight decline.
Mixed analysis of variance revealed a significant time x group interaction for happiness scores
(F(1,34) = 18.103, p < 0.001, n?*p = 0.347), indicating that changes over time differed substantially
between groups. This large effect size suggests that approximately 34.7% of the variance in
happiness improvement was attributable to the aquatic Pilates intervention. Participants in the
experimental group reported notably higher levels of positive mood, life satisfaction, and emotional
well-being at post-intervention. A similar significant time x group interaction was observed for pain
self-efficacy (F(1,34) = 26.926, p < 0.001, n?p = 0.442), with a substantial effect size indicating that
44.2% of the variance in improvement was explained by the intervention. Women in the aquatic
Pilates group demonstrated a marked increase in confidence to engage in daily activities despite
ongoing pain, whereas the control group showed no meaningful change over the study period.
These results indicate that aquatic Pilates not only enhances psychological well-being but also
fosters more adaptive beliefs about pain management. The supportive properties of the aquatic
environment, combined with controlled movement and mindful breathing, likely reduce
fear-avoidance behaviors and promote positive exercise experiences, thereby strengthening
psychological resilience and coping in women with chronic low back pain.

Conclusion
This study demonstrates that an eight-week aquatic Pilates exercise program is a safe and effective
non-pharmacological intervention for enhancing happiness and pain self-efficacy in women with
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non-specific chronic low back pain. By leveraging the supportive properties of water alongside the
mind-body principles of Pilates, the program enables participants to perform controlled movements
with reduced discomfort and greater confidence, yielding meaningful psychological benefits.
Improvements in happiness and pain self-efficacy may support better long-term pain coping
strategies and contribute to enhanced overall quality of life. Given the intervention's favorable
safety profile, ease of implementation, and substantial positive effects on psychological outcomes,
aquatic Pilates merits consideration as a valuable adjunct within multidisciplinary rehabilitation
approaches for women with chronic low back pain.

Keywords: Aquatic Pilates, Non-Specific Chronic Low Back Pain, Pain Self-Efficacy, Happiness,
Women.

Article Message

This study highlights that an eight-week aquatic Pilates program can serve as a safe,
non-pharmacological strategy to meaningfully improve happiness and pain self-efficacy in women
with non-specific chronic low back pain. By combining the biomechanical advantages of water with
the mind-body focus of Pilates, the intervention fosters greater emotional well-being, enhanced
confidence in daily functioning despite pain, and reduced fear of movement. These psychological
gains may support more effective long-term pain coping and contribute to better overall quality of
life. Clinicians, including physiotherapists, physicians, and health psychologists, are encouraged to
consider incorporating aquatic Pilates into comprehensive, multidisciplinary pain management
plans for this population.
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Table 1 - General exercise protocol
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y. OHQ-SF: Oxford Happiness Questionnaire Short Form
y. PSEQ: Pain Self-efficacy Questionnaire

3. de Almeida Silva
4. Paterson
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Table 2- Aquatic pilates exercise protocol from weeks 1 to 8
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Weeks 3 and 4: Like all the movements in weeks 1 and 2, plus the following three exercises
e 590 OrreS T S el

L Description of exercise
Training
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Weeks 5 and 6: Like all movements from weeks 3 and 4, plus the following two exercises
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Weeks 7 and 8: Like all movements from weeks 5 and 6, but with a training dosage of 3/8
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Table 3- Comparison of research units in the two studied groups in terms of demographic
characteristics
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t=—2.02, P=0.51

t=1.61, P=0.11

t=—0.73, P=0.46

09,5 3 il Gl 2l g puSilio
(N=16) J yu5

Mean * SD of Control group

(n=16)

43.75+11.13

77.31+£15.26

161.31+3.96

27 09,5 3 lailiwl Bl 2l g (Sl ko
(n=20) Variable
Mean * SD of Experimental
group (n=20)

40.35+£3.93 o
Age (years)

69.80+12.61 (o555 i
Weight (kg)

160.20+4.88 (o L) 48
Height (cm)

0903 o 9 3903] Gl 30 Wog )5 Slgy sla S 319 & luiliw! B il g (nuSilo -F Jouor

Table 4- Mean and standard deviation of psychological characteristics of the studied groups in pre-test

and post-test
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Table 5- Results of Mixed ANOVA to examine the effect of time, group, and their interaction on
psychological variables
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