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ABSTRACT

Background: Sleep disturbances are increasingly recognized as a major public health concern due to their negative
impact on physical and psychological health. Non-pharmacological interventions have gained attention as sustainable
alternatives to medication-based sleep management. Objective: This study aimed to examine the effect of neuromuscular
relaxation (NMR) on sleep quality by evaluating changes in individual components of the Pittsburgh Sleep Quality Index
(PSQI). The study also explored the role of adherence and selected demographic factors in shaping sleep-related
outcomes over time. Methods: A prospective interventional study was conducted among adults with self-reported poor
sleep quality. Participants engaged in NMR sessions three times per week for a duration of three months. Sleep quality
was assessed using the PSQI at baseline and after completion of the intervention, with monthly follow-up assessments.
Statistical analyses were performed to evaluate pre- and post-intervention changes, adherence effects, and demographic
influences. Results: Significant improvements were observed across all PSQI components following the intervention.
Greater adherence to NMR sessions was associated with more pronounced improvements in sleep latency and sleep
duration. Progressive enhancement in sleep quality was noted over the three-month period. Certain demographic
characteristics, such as age and body mass index, showed modest associations with the magnitude of improvement.
Conclusion: Neuromuscular relaxation appear to be an effective non-pharmacological approach for improving multiple
dimensions of sleep quality. Regular participation enhances outcomes, supporting the potential role of NMR as a safe and
accessible intervention for individuals experiencing poor sleep.
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Neuromuscular Relaxation (NMR) represent a body-

INTRODUCTION

Sleep quality is a fundamental determinant of physical,
psychological, and cognitive health. Persistent sleep
disturbances have been linked to a wide range of adverse
outcomes, including impaired concentration, metabolic
dysregulation, mood  disorders, and increased
cardiovascular risk [1,2].

Although pharmacological treatments are commonly
prescribed for sleep-related problems, their long-term use
may be associated with adverse effects, tolerance, and
dependency. These limitations have encouraged growing
interest in non-pharmacological interventions that can be
safely implemented over extended periods [3].

Exercise- and relaxation-based interventions have
demonstrated promising effects on sleep quality by
reducing physiological arousal and stress-related
hyperactivation. Such approaches aim to address
underlying contributors to sleep disturbances rather than
merely suppressing symptoms [4,5].

oriented intervention designed to reduce neuromuscular
tension through a structured sequence of movements that
elicit natural tremor responses. This process is thought to
promote muscular relaxation, autonomic regulation, and
psychological calmness, all of which are relevant to sleep
initiation and maintenance [6].

Previous research has often evaluated sleep outcomes
using global sleep scores, which may obscure changes
occurring in specific sleep domains. A component-based
assessment allows for a more detailed understanding of
how different aspects of sleep respond to targeted
interventions [7].

Therefore, the present study aimed to examine the effect of
neuromuscular relaxation on sleep quality by analyzing
individual components of the Pittsburgh Sleep Quality
Index (PSQI). Secondary objectives included evaluating
the influence of adherence and selected demographic
factors, as well as identifying patterns of improvement
across a three-month intervention period.
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METHODS

Study Design and Participants

A prospective interventional study was conducted over a
period of three months. Adults aged 25-55 years were
recruited based on self-reported poor sleep quality.
Eligibility required a PSQI score greater than 5 at baseline.
Exclusion criteria included diagnosed sleep disorders,
current use of sleep-altering medications, pregnancy, and
the presence of medical, neurological, or psychiatric
conditions that could interfere with participation or
outcome assessment.

Intervention Protocol

Participants were instructed to perform tension-releasing
exercise sessions three times per week for three months.
Each session lasted approximately 20-30 minutes. Initial
sessions were supervised to ensure correct technique, after
which participants continued the exercises independently.
Adherence was monitored throughout the intervention
period and calculated as the percentage of completed
sessions relative to the total prescribed sessions.

Sleep Quality Assessment

Sleep quality was assessed using the Pittsburgh Sleep
Quality Index, a validated self-report instrument
evaluating sleep experiences over the preceding month.
The PSQI assesses seven domains: subjective sleep
quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleep medication, and
daytime dysfunction [8].

Assessments were conducted at baseline, monthly during
follow-up, and at the end of the intervention period.
Demographic and Clinical Data

Baseline demographic data included age, sex, body mass
index (BMI), educational level, and place of residence.
These variables were examined to determine potential
associations with sleep-related outcomes.

Statistical Analysis

Statistical analyses were performed using standard
statistical software. Continuous variables were expressed
as mean + standard deviation, while categorical variables
were reported as frequencies and percentages. Pre- and
post-intervention comparisons were conducted using
paired statistical tests. Correlation analyses were used to
assess relationships between adherence and sleep
outcomes. Repeated-measures analyses were applied to
evaluate changes over time. Statistical significance was set
atp <0.05.

RESULTS

Following the intervention, significant improvements were
observed across all PSQI components. Reductions were
noted in sleep latency and sleep disturbances, while sleep
duration, efficiency, and daytime functioning showed
marked improvement.

Mean adherence: 88% of sessions ,higher adherence rates
(>90%) were positively correlated with greater
improvements in sleep latency and sleep duration (r =
0.42,p<0.01).

Participants who completed a higher proportion of
prescribed sessions experienced more pronounced
benefits.

Monthly analyses demonstrated progressive improvement
in sleep quality over the three-month period ,with the most
notable changes occurring during the second and third
months.

Demographic analyses indicated that older age and higher
BMI were modestly associated with smaller improvements
in certain sleep domains, while no significant differences
were observed based on sex or educational level.

Table 1. Demographic and Clinical Characteristics of the Study Participants (N = 120)

Variable

Value

Age (years), mean + SD

382+75

Male, n (%)

54 (45%)

Female, n (%)

66 (55%)

BMI (kg/m?), mean + SD

27.1£3.2

Urban residence, n (%)

80 (66.7%)

Rural residence, n (%)

40 (33.3%)

Global PSQI score, mean = SD

92+2.1

Poor sleep quality (PSQI > 5), n (%)

120 (100%)

Table 2. Domain-Specific Changes in Sleep Disturbance Following Neuromuscular Relaxation (NMR)

PSQI Component Pre-Intervention Mean + SD | Post-Intervention Mean £+ SD | p-value
Subjective sleep quality | 2.1 +0.7 1.2+0.6 <0.001
Sleep latency 1.9+0.8 1.0£0.5 <0.001
Sleep duration 1.7+£0.6 0.9+0.5 <0.001
Habitual sleep efficiency | 1.5+0.5 0.8+04 <0.001
Sleep disturbances 1.6+£0.6 0.9+0.5 <0.001
Use of sleep medication | 0.5+ 0.4 03+03 0.02
Daytime dysfunction 1.8+0.7 1.0+0.5 <0.001

p-value = Significance level of the paired t-test (p < 0.05 considered significant
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DISCUSSION

The findings of this study indicate that neuromuscular
relaxation are associated with meaningful improvements
across multiple dimensions of sleep quality. Improvements
in sleep initiation, duration, and efficiency suggest that
NMR may positively influence both physiological and
behavioral aspects of sleep regulation.

The observed benefits may be explained by reductions in
neuromuscular tension and stress-related autonomic
activation. Chronic muscular tension and heightened
arousal are recognized contributors to sleep disturbances,
and interventions that promote relaxation may facilitate
improved sleep continuity [9,10].

Adherence emerged as a key determinant of outcome
magnitude. Participants who engaged more consistently in
NMR sessions experienced greater improvements,
highlighting the importance of regular practice in
behavioral sleep interventions [11].

The progressive nature of improvement observed over
time suggests that the benefits of NMR may accumulate
gradually as physiological and psychological adaptations
occur. This aligns with previous findings from non-
pharmacological  sleep interventions  emphasizing
sustained engagement [12].

Certain demographic factors, such as age and BMI,
appeared to influence responsiveness to the intervention.
These findings suggest that individual characteristics may
moderate intervention effectiveness and should be
considered in future personalized approaches [13].

Several limitations should be acknowledged. Sleep
outcomes were assessed using self-report measures, which
may be subject to recall bias. Additionally, the absence of
objective sleep assessments limits the ability to confirm
physiological changes in sleep architecture. Future studies
incorporating objective measures such as actigraphy or
polysomnography are recommended [14,15].

CONCLUSION

Neuromuscular  relaxation were associated  with
significant improvements in multiple components of sleep
quality over a three-month period. Regular participation
enhanced sleep initiation, duration, efficiency, and daytime

functioning.

Adherence played a critical role in maximizing
intervention benefits, reinforcing the importance of
consistency in non-pharmacological sleep strategies.

Despite variability related to individual characteristics,
overall outcomes supported the effectiveness of NMR as a
safe and accessible approach to improving sleep quality.
These findings support the integration of neuromuscular
relaxation into non-pharmacological sleep management
strategies. Further research employing objective sleep
measures and extended follow-up is warranted to confirm
and expand upon these results.
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