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Abstract

Background and Aim: Kinesiophobia and psychological factors may contribute to the persistence and
exacerbation of chronic nonspecific low back pain (CNSLBP). This study aimed to investigate the effects of core
stability exercises combined with the Alexander Technique—based ergonomic intervention on kinesiophobia,
anxiety, and depression in women with CNSLBP.

Methods: This three-arm randomized controlled trial included 63 women with CNSLBP who were randomly
allocated to three groups: core stability exercises combined with Alexander Technique—based ergonomic training
(n =21), core stability exercises alone (n=21), and control (n=21). The combined intervention was performed for
8 weeks, three sessions per week, with each session lasting 60 minutes. Kinesiophobia was assessed using the 17-
item Tampa Scale of Kinesiophobia (TSK-17), while anxiety and depression were assessed using the 14-item
Hospital Anxiety and Depression Scale (HADS). Repeated-measures analysis of variance (ANOVA) was used to
examine differences among the three groups over time.

Results: A significant time x group interaction was observed for kinesiophobia (F(2,60) = 67.55, P<0.001,
partial 1*=0.692), anxiety (F(2,60)=45.02, P<0.001, partial n>=0.600), and depression (#(2,60) = 131.40, P<0.001,
partial 1*=0.814). Tukey’s post hoc test showed that the combined intervention group had significantly greater
reductions in all three outcomes than both the core stability exercise and control groups (P<0.05).

Conclusion: Combining core stability exercises with Alexander Technique—based ergonomic training was
more effective than core stability exercises alone in reducing kinesiophobia, anxiety, and depression in women
with CNSLBP. Incorporating this approach into rehabilitation programs may be beneficial for physiotherapists
and exercise professionals.
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Extended Abstract

Background and Objective

Low back pain is one of the most common
musculoskeletal disorders affecting
humans, and nearly everyone experiences it
at least once during their lifetime. Low back
pain can negatively affect general health
and significantly reduce patients’ quality of
life. In addition, it imposes substantial
economic and social burdens on affected
individuals. The World Health
Organization estimates that approximately
60—-70% of adults worldwide experience
low back pain at least once in their lifetime,
and nearly 10% may develop chronic low
back pain. Furthermore, existing evidence
suggests that low back pain is more
prevalent in women than in men.

Chronic non-specific low back pain, in
addition to its physical consequences, is
associated with considerable psychological
disturbances. Studies have shown that
patients with this condition often
experience higher levels of kinesiophobia,
anxiety, and depression, all of which may
negatively influence recovery and return to
daily activities. Epidemiological evidence
further indicates that the prevalence of
psychological  disorders,  particularly
anxiety and depression, among individuals
with  chronic  musculoskeletal pain,
including low back pain, ranges from 20%
to  50%. Researchers increasingly
emphasize that addressing psychological
factors and fear of movement is essential
when designing rehabilitation programs for
patients with chronic non-specific low back
pain, as these factors play a critical role in
symptom  severity and  functional
limitations. Among these factors, pain
intensity is considered a key contributor
that is directly associated with worsening
psychological distress, including anxiety
and depression. Increased pain intensity

may reinforce fear of movement and drive
patients into a vicious cycle of pain, activity
avoidance, and functional disability.

Accordingly, the present study was
designed to investigate the effects of
combined core stability training and the
Alexander technique on kinesiophobia and
psychological factors, including anxiety
and depression, in women with chronic
non-specific low back pain. The hypothesis
of this randomized controlled clinical trial
was that eight weeks of combined core
stability training and Alexander technique-
based ergonomic intervention would lead to
significant reductions in kinesiophobia,
anxiety, and depression among women with
chronic non-specific low back pain.

Methods

The present study was an applied research
project in terms of purpose and a quasi-
experimental study with a pre-test/post-test
design in terms of data collection. This
investigation was conducted as a
randomized controlled clinical trial in
which assessors were blinded to group
allocation.

A total of 63 women diagnosed with
chronic non-specific low back pain
(CNSLBP), aged 3050 years, participated
in this study. Participants were recruited
using a convenience sampling method from
women referred to medical centers,
physiotherapy clinics, and rehabilitation
centers. Following initial screening and
assessment of eligibility criteria, qualified
participants were enrolled in the study.
Participants were then randomly allocated
into three equal groups (n = 21 per group)
using a computerized random number
generator: (1) combined training group
(core stability training plus Alexander
technique), (2) core stability training group,
and (3) control group. Based on these
assumptions, the minimum required sample
size was estimated to be 18 participants per
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group. To account for potential dropout
during the intervention period, the final
sample size was increased to 63 participants
(21 participants in each group) to ensure
adequate statistical power. To ensure
methodological rigor and transparent
reporting, this randomized controlled trial
was conducted in accordance with the
CONSORT 2010 guidelines.

Results

The participants' demographic
characteristics are presented in Table 1. The
Shapiro—Wilk test indicated that the data
were normally distributed across all groups
(P>0.05). Furthermore, one-way analysis of
variance (ANOVA) revealed no significant
between-group differences in baseline
demographic characteristics, including age,
height, weight, body composition, or any of
the study outcome variables among the
control, combined intervention, and core
stability groups (*p* > 0.05). The repeated-
measures analysis of variance (ANOVA)
examining the time x group interaction
revealed significant differences among the
three groups following the 8-week
rehabilitation intervention in kinesiophobia
(F(2,60)=67.55, P<0.001, partial n>=
0.692), anxiety (F(2,60) = 45.02, P<0.001,
partial n? = 0.600), and depression (F(2,60)
=131.40,P<0.001, partial n1*=0.814).

Subsequent Tukey's post hoc analysis
showed significant differences between
both the combined intervention group and
the core stability group compared with the
control group across all three outcome
measures (P<0.001). Moreover, significant
differences were observed between the
combined intervention group and the core
stability group in improvements in
kinesiophobia, anxiety, and depression,
with the combined intervention
demonstrating superior effectiveness

(P=0.004). The paired-samples t-test
demonstrated significant improvements
from pre-test to post-test in kinesiophobia,
anxiety, and depression in both the
combined intervention group and the core
stability exercise group (P<0.001). In
contrast, no significant pre- to post-test
changes were observed in the control group
for any of the dependent variables (P>
0.05).

Conclusion

Adding  Alexander  technique—based
training to a core stability exercise program,
compared with core stability training alone,
resulted in greater improvements in
psychological outcomes, including anxiety,
depression, and kinesiophobia, in women
with chronic non-specific low back pain.
These findings support the effectiveness of
combined rehabilitation approaches that
simultaneously  target  biomechanical,
neuromuscular, and psychological
components. The results of the present
study suggest that integrating motor re-
education  strategies and  functional
movement correction with core stability
exercises may significantly enhance the
effectiveness of rehabilitation protocols for
patients with chronic non-specific low back
pain. This combined approach may
improve psychological outcomes by
reducing unnecessary muscular tension,
enhancing body awareness, correcting
maladaptive movement patterns, and
decreasing pain-related avoidance
behaviors. Therefore, incorporating the
ergonomic principles of the Alexander
technique and motor re-education strategies
as complementary interventions alongside
conventional rehabilitation programs is
recommended for patients with chronic
non-specific low back pain.
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