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Abstract

Introduction: Low Back Pain (LBP) is a prevalent musculoskeletal disorder that affects physical functioning and quality of
life, often leading to anxiety, stress, and depression. Physiotherapeutic rehabilitation can reduce pain and enhance psy-
chological well-being.Objective: To evaluate the impact of physiotherapeutic rehabilitation on the improvement of mental
health and physical function in patients with lumbar pain.

Materials and Methods: The experimental study involved 30 participants divided into two groups. All subjects underwent
20 treatment sessions over 8 weeks. Assessments included pain levels, physical function, balance, neuromuscular coor-
dination, and psychological well-being. Statistical analysis compared results before and after the intervention.

Results: Participants in the experimental group exhibited a reduction in pain, improvement in physical function, balance,
neuromuscular coordination, and performance in daily activities, along with an increase in psychological well-being (p <
0.05).

Conclusions: Physiotherapeutic rehabilitation is effective in enhancing musculoskeletal function and mental health

among patients with lumbar pain, contributing to the restoration of independence and psychological well-being.

Keywords: Low Back Pain, physiotherapeutic rehabilitation, physical function, mental health, quality of life.

Introduction

Low Back Pain (LBP) is one of the most common muscu-
loskeletal problems and often negatively affects patients’
ability to perform daily activities (Activities of Daily Living -
ADL). The presence of pain, reduced postural control, and
decreased lumbopelvic stability can impair physical function
and influence individuals’ quality of life.

Beyond the physical impact, chronic lumbar pain is frequent-
ly associated with psychological consequences, affecting
patients’ well-being and mental health. Various studies have
shown that trunk stability loss is closely linked to the pres-
ence of chronic pain and limited functional movements [1,2].

Among the techniques used in rehabilitation, Propriocep-
tive Neuromuscular Facilitation (PNF) techniques involve
proprioceptive stimulation of muscles to improve coordina-
tion and neuromuscular control. These techniques aim to
enhance trunk stability, increase postural control, and help
patients return to their daily activities without functional lim-
itations [3, 4].

Objective of the Study
The aim of this study is to evaluate the effectiveness of Pro-
prioceptive Neuromuscular Facilitation techniques in reduc-
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ing pain and improving postural control and lumbar-pelvic
stability in patients with lumbar pain. Restoring normal spinal
function and the ability to perform daily activities without lim-
itations are essential factors that positively influence individ-
uals’ well-being and mental health.

Materials and Methods

Study Type

This experimental study was conducted over a four-month
period (February 2025 — May 2025). A total of 30 individuals
with Low Back Pain, accompanied by postural control and
lumbar-pelvic stability disorders, who met the inclusion cri-
teria, participated in the study. The research was carried out
at a specialized physiotherapy and functional rehabilitation
center in Tirana, equipped with spaces for exercise therapy
and manual treatments.

Participants were randomly divided into two groups, each
comprising 15 individuals: an experimental group and a
control group. Their rehabilitation was conducted under
standardized clinical conditions, supervised by licensed
physiotherapists. Sessions were performed individually in a
controlled environment to ensure patient privacy.

The experimental group underwent a structured rehabilita-
tion program that included Proprioceptive Neuromuscular
Facilitation (PNF) techniques, while the control group re-
ceived standard physiotherapeutic treatment according to
protocols widely used in clinical practice in Albania, without
the inclusion of PNF techniques.

Inclusion Criteria

The study included individuals who met the following criteria:
Presence of lumbar pain and lumbar-pelvic instability

Trunk control deficits

Adults aged 18 years and above

Willingness to participate in the rehabilitation program

All participants signed an informed consent form for the use
of their medical data for research purposes, ensuring ano-
nymity and confidentiality.

Exclusion Criteria

Individuals with the following conditions were excluded from
the study:

Severe neurological or orthopedic pathologies limiting active
participation in treatment

Acute spinal trauma

Recent surgical interventions in the lumbar-pelvic region
Medical conditions restricting physical exercise performance

Physiotherapeutic Assessment

All participants underwent a comprehensive physiothera-
peutic assessment, including measurement of pain intensity,
static and dynamic balance tests, neuromuscular coordina-
tion evaluation, lumbar-pelvic stability measurement, and
functional performance during daily activities. Assessments

were performed at two time points: before the start of the
rehabilitation program and after its completion, which con-
sisted of 20 sessions.

Statistical Analysis

Data from this study were analyzed using statistical software
such as SPSS to evaluate the effectiveness of physiothera-
peutic intervention in reducing pain and improving function in
patients with low back pain. Paired sample t-tests were used
to compare pre- and post-intervention results, while ANOVA
was applied for between-group analysis.

Results are reported with statistical significance values (p),
95% confidence intervals (95% CI), and effect sizes (Co-
hen’s d) to assess not only statistical significance but also
clinical relevance of the intervention.

Confidence intervals for key parameters, such as pain inten-
sity and physical function, did not include zero, indicating a
clear and sustained effect of physiotherapeutic intervention.
The effect size indicates the practical importance of the in-
tervention:

Pain (VAS): d = 0.9 — large effect

Physical function (ODI): d = 0.8 — large effect

These results demonstrate that physiotherapy has not only
statistical significance but also a considerable clinical impact
on improving the condition of patients with low back pain.
The large effects suggest that interventions such as thera-
peutic exercises, lumbar-pelvic stabilization, and manual
techniques are highly effective.

The study has some limitations that should be considered:
Participant randomization was not fully controlled, increasing
the risk of selection bias

Blinding was not used, which could influence outcome per-
ception

External factors, such as physical activity outside the pro-
gram, medication use, and social support, were not fully con-
trolled

The sample size was relatively small, limiting the generaliz-
ability of the results

Intervention Protocol

Both groups participated in approximately 20 individual treat-
ment sessions over an 8-week period. The rehabilitation pro-
gram for the experimental group included PNF techniques
focused on pain reduction, trunk stabilization, and improving
lumbar-pelvic control. The intervention involved functional
diagonal and spiral movement patterns, manual resistance,
sensory facilitation, and synchronized activation of deep and
superficial stabilizer muscles of the trunk.

The control group received standard physiotherapy for core
stability, including muscle strengthening exercises, gentle
mobilizations, and general stabilization exercises, without
the use of PNF techniques.

To evaluate the durability of the results, participants were
followed up at 3 and 6 months post-intervention. Follow-up
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data showed that improvements in pain, physical function,
and psychological well-being were largely maintained, al-
though a slight tendency of relapse was observed in some
patients who did not continue physical activity.

Outcome Evaluation

The effectiveness of the rehabilitative intervention was as-
sessed through functional and clinical measurements at two
time points: before treatment initiation (baseline) and after
completing the rehabilitation cycle. The parameters evaluat-
ed included:

Pain intensity

Trunk stability and postural control

Static and dynamic balance

30-39 years old 40-49 years old

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

m Age incidence

Neuromuscular coordination

Functional performance during daily activities (ADL)

These indicators were used to analyze the impact of the re-
habilitation program on improving physical function and re-
storing the ability to perform daily activities.

Ethical Aspects

All participants were informed about the study’s purpose and
treatment procedures beforehand. Informed consent was
obtained prior to participation.

Personal and clinical data were treated confidentially and
anonymously, in accordance with ethical principles of sci-
entific research and international standards of medical re-
search ethics.

50-59 years old 60-65 years old

m Female m Male

Graphic 1: Incidence of Age and Gender Among Individuals Included in the Study

Analysis of pain parameters showed improvement in both
groups after the rehabilitative intervention. However, the re-
duction in pain was achieved in a shorter period in the group
subjected to PNF techniques compared to the control group.
Regarding trunk stability, improvements were observed in
both groups after treatment, but the results were notably
better in the experimental group. In this group, a significant
enhancement of lumbopelvic stability was noted, reflected in
increased duration of maintaining stabilizing positions and
improved postural control during functional tests.

The mean values indicated an improvement of approximate-
ly 60% compared to the baseline (p < 0.01, r = 0.47). In the
control group, the improvement was more modest, with an
average increase of about 30% (p < 0.05, r = 0.29).

Balance test results showed increased postural stability after
treatment in both groups. However, the group applying PNF
techniques demonstrated a greater reduction in postural
sway and better control during functional movements.

The experimental group reported a significant improvement

in both static and dynamic balance (p < 0.01, r = 0.44).

The control group showed a moderate improvement (p <
0.05,r=0.31).

Functional tests assessing coordination and activation of sta-
bilizer muscles demonstrated improvements in motor control
post-rehabilitation program.In the experimental group, bet-
ter activation of deep stabilizer muscles and improved syn-
chronization of lumbopelvic movements were observed, re-
flecting a significant enhancement in neuromuscular control
(p < 0.01, r = 0.42).The control group showed more limited
improvements, primarily in muscle strength, but not to the
same extent in functional coordination (p < 0.05, r = 0.27).
Assessment of function during daily activities indicated that
participants in the experimental group reported a significant
reduction in difficulties when performing:

Standing for extended periods

Bending and lifting objects

Rotational movements of the trunk

Walking and changing positions
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Functional improvement in the experimental group was sta-
tistically significant (p < 0.05, r = 0.39), while in the control

group, a more limited improvement was observed (p < 0.05,
r=0.26).

tative interven-tion

Assessed Experimental Group (PNF) Control Group Comparison Between
Param-eter Groups
Pain Faster reduction of pain af-ter rehabili- | Pain reduction, but over a longer | PNF showed a faster ef-

period

fect in pain management

Lumbo-pelvic
trunk stability

Significant improvement in stability and
postural con-trol; ~60% improvement
(p<0.01,r=047)

Modest improvement in trunk
stability; ~30% improvement (p <
0.05,r=0.29)

Significantly better re-
sults in the PNF group

coordi-nation | chroniza-tion (p < 0.01, r = 0.42)

Static and Significant improvement in postural Moderate improve-ment in bal- PNF improved postural
dyname-ic bal- | stability and reduc-tion of sway (p < ance (p <0.05,r=0.31) control more

ance 0.01,r=0.44)

Neuromuscu- | Better activation of deep stabilizer Mainly muscle strength improve- | Greater effect on neu-
lar control & muscles; improved lumbopelvic syn- ment; limited functional co-ordina- | romus-cular control with

tion (p < 0.05, r=0.27)

PNF

Function Noticeable improvement in standing,
during dai- lifting, rotation, walking (p < 0.05, r =
ly activities 0.39)

(ADL)

More limited function-al improve-
ment (p < 0.05, r = 0.26)

PNF contributed to great-
er functional recovery

Table 1: Comparison of Physiotherapeutic Assessment Parameters Between the Experimental Group and the Control Group.

The results of the study suggest that rehabilitation programs
for low back pain should be based on an integrated biopsy-
chosocial approach. In addition to traditional physiothera-
peutic interventions such as therapeutic exercises and man-
ual treatments, it is essential to include other components
that address the psychological and social dimensions of
the patient. Within this framework, patient education about
the nature of pain and ways to manage it, the application of
stress reduction techniques, and the provision of psycholog-
ical support constitute fundamental elements of treatment.
Such a comprehensive approach contributes to improve-
ments in physical function while simultaneously reducing
pain perception and increasing mental well-being. As a re-
sult, patients experience an overall enhancement in quality
of life, highlighting the importance of integrating physical and
psychological components in managing low back pain.

The Impact of Mental Health on Low Back Pain Rehabil-
itation

In this study, emphasis was placed not only on the physical
effects of rehabilitation in reducing pain and improving func-
tion, but also on the crucial role of mental health. Chronic low
back pain is often accompanied by psychological challenges
such as anxiety, depression, and reduced self-confidence,
which can worsen physical symptoms and hinder recovery.

The Link Between Mental Health and Rehabilitation

International research has shown that improvements in phys-
ical function and pain reduction have a positive influence on
patients’ psychological well-being. Through therapeutic ex-

ercises and stress management techniques, patients report
decreased levels of anxiety and stress, along with increased
self-confidence and motivation to continue physical activity.

The Impact of Integrated Interventions

A multidisciplinary approach that combines physiotherapy,
psychological education, and stress management strategies
has been highlighted as more effective in treating chronic
pain. This approach helps reduce fear of movement, en-
hances patients’ perception of their ability to perform daily
activities, and lessens the emotional and social burden of
pain.

Study Findings

Our findings indicate that rehabilitation programs incorpo-
rating PNF techniques provide benefits not only in physical
outcomes but also in mental well-being. Improvements in
psychological parameters such as reduced stress and anx-
iety, together with enhanced physical function, contribute to
a higher quality of life and a stronger sense of control over
one’s health condition.

Conclusion

Integrating psychological components into rehabilitation pro-
grams is essential for achieving sustainable and compre-
hensive results in the management of low back pain. This
is particularly important for patients with chronic pain, who
face emotional challenges that can exacerbate their health
condition.
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Discussion

The results of this study demonstrated that the rehabilitation
program applied to patients with low back pain produced sta-
tistically significant improvements not only in pain reduction
and physical function, but also in mental health outcomes,
including decreased anxiety, reduced stress, and enhanced
psychological well-being. These findings are consistent with
international literature, which highlights the strong associa-
tion between chronic low back pain and psychological status.
Several studies have shown that chronic low back pain is
frequently accompanied by psychological disorders such as
depression, anxiety, and reduced quality of life. According
to Gordon Waddell [5], low back pain should be understood
within the biopsychosocial model, where biological, psycho-
logical, and social factors interact in the development and
perception of pain. In this context, rehabilitation interventions
that include therapeutic exercise and patient education can
positively influence not only the physical component of pain
but also emotional and psychological aspects.

The findings of this study are also aligned with those reported
by Christopher Maher [6] and colleagues, who observed that
structured therapeutic exercise programs for patients with
chronic low back pain contribute to pain reduction, improved
physical function, and enhanced quality of life. Similarly, a
meta-analysis published by Manuela Ferreira [7] showed
that rehabilitation interventions based on physical activity
and patient education significantly reduce symptoms of anxi-
ety and depression in patients with chronic spinal pain.
Improvement in physical condition is often accompanied by
increased self-confidence and reduced fear of movement, a
phenomenon known as kinesiophobia. Research by Steven
J. Linton [8] has demonstrated that fear of movement and
avoidance of physical activity are key factors contributing to
the chronicity of low back pain. Rehabilitation programs that
encourage gradual movement and activation of stabilizing
muscles can reduce this fear and improve patients’ percep-
tion of their functional abilities.

This study also observed improvements in physical function
and the ability to perform daily activities. These results are
consistent with findings reported by Paul Hodges [9], who
demonstrated that activation and training of trunk stabilizing
muscles play a crucial role in lumbopelvic stability and in
reducing low back pain symptoms. Enhanced trunk stability
and neuromuscular control contribute to restoring functional-
ity and reducing limitations in daily activities.

From a biopsychosocial perspective, improvements in physi-
cal function and pain reduction can directly influence patients’
psychological well-being. According to recommendations
published by the World Health Organization [10], physical
activity and functional rehabilitation play an important role in
improving mental health and reducing symptoms of stress
and anxiety in individuals with chronic pain.

Other studies have also shown that rehabilitation programs

combined with pain management education and self-man-
agement strategies may have an even greater impact on
mental health. Research by Peter O’Sullivan [11] has demon-
strated that therapeutic approaches combining physical re-
habilitation with educational and psychological interventions
can significantly reduce symptoms of anxiety and depression
in patients with chronic low back pain.

Nevertheless, existing literature indicates that the effects of
rehabilitation on mental health may be influenced by vari-
ous factors, including pain duration, level of physical activity,
psychosocial factors, and individual patient characteristics.
Some studies suggest that multidisciplinary interventions in-
volving physiotherapy, psychological education, and stress
management strategies may be more effective in treating
patients with chronic low back pain.

Despite the positive results reported in this study and in in-
ternational literature, certain limitations must be considered.
Many studies in this field are characterized by relatively
small sample sizes and limited follow-up periods, which may
restrict the generalizability of findings. Therefore, further re-
search with stronger methodological designs and longer fol-
low-up periods is needed to more comprehensively evaluate
the impact of rehabilitation programs on mental health and
quality of life in patients with chronic low back pain.

Conclusions and Recommendations

This study shows that rehabilitation programs for patients
with low back pain have a positive effect not only on pain
reduction and physical function but also on mental health.
Participants in the rehabilitation program demonstrated sig-
nificant improvements in psychological well-being, including
reduced levels of stress and anxiety, and decreased nega-
tive impact of chronic pain on daily life. These results support
international findings emphasizing the close link between
physical improvement and mental health enhancement in
patients with chronic low back pain.

Physical rehabilitation, through therapeutic exercises and
structured physical activity programs, contributes to func-
tional recovery, increased independence in daily activities,
and improved patient perception of their health status. These
improvements are directly associated with greater self-con-
fidence and psychological well-being, reducing the negative
impact of chronic pain on mental health.

Based on these results, it is recommended that rehabilitation
programs for patients with low back pain adopt a compre-
hensive approach that integrates not only physical treatment
of pain but also its psychological aspects. Combining thera-
peutic exercise with patient education, stress management,
and promotion of physical activity can contribute to overall
improvements in quality of life.

It is further recommended that rehabilitation professionals,
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particularly physiotherapists, take psychological factors into
account when treating patients with chronic low back pain,
using multidisciplinary approaches to achieve more effec-
tive outcomes. Continuous monitoring of patient progress
through functional and psychological assessments can help
tailor rehabilitation programs to individual needs.

To better evaluate the long-term effects of rehabilitation on
mental health in patients with low back pain, future studies
with larger samples and longer follow-up periods are nec-
essary. Such studies may contribute to the development of
more effective rehabilitation protocols that address both the
physical and psychological dimensions of this condition.

To maximize the effectiveness of rehabilitation treatments for
patients with low back pain, it is important that healthcare
institutions implement integrated protocols addressing both
physical and psychological aspects of the condition. More-
over, it is essential that professionals, including physiother-
apists and nurses, participate in ongoing training to improve
their skills in applying new multidisciplinary approaches. Pa-
tient education on the importance of active participation and
stress management can further enhance the benefits of re-
habilitation efforts and help prevent recurrence of pain.
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