
TYPE Original Research
PUBLISHED 16 January 2024
DOI 10.3389/fpsyt.2023.1321588

OPEN ACCESS

EDITED BY

Qinhong Zhang,
Heilongjiang University of Chinese
Medicine, China

REVIEWED BY

Christian Franceschini,
University of Parma, Italy
Sajjad Rostamzadeh,
Iran University of Medical Sciences, Iran
Mayara Matos,
Federal University of Alfenas, Brazil

*CORRESPONDENCE

David Varillas-Delgado
david.varillas@ufv.es

RECEIVED 14 October 2023
ACCEPTED 27 December 2023
PUBLISHED 16 January 2024

CITATION

Rodríguez-Aragón M, Barranco-Rodríguez D,
de Mora-Martín M, Sánchez-Jorge S,
Varillas-Delgado D and Valle-Benítez N (2024)
The e�ects of global postural re-education on
sleep quality and stress in university women
lecturers: a randomized controlled trial.
Front. Psychiatry 14:1321588.
doi: 10.3389/fpsyt.2023.1321588

COPYRIGHT

© 2024 Rodríguez-Aragón,
Barranco-Rodríguez, de Mora-Martín,
Sánchez-Jorge, Varillas-Delgado and
Valle-Benítez. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

The e�ects of global postural
re-education on sleep quality
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David Varillas-Delgado1* and Noelia Valle-Benítez2
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Objective: The present study aimed to evaluate the e�ect of global postural
re-education (GPR) on sleep quality and stress in female health science lecturers.

Methods: A total of 24 female university lecturers were allocated in this
randomized controlled trial into intervention (n= 12) and control (n= 12) groups.
The intervention group underwent familiarization and training on the therapy
to execute an 8-week treatment with GPR. Data collected on sleep quality
were analyzed using 24-h accelerometry (Actigraphy GT3X+) in addition to the
Pittsburgh Sleep Quality Index (PSQI) questionnaire score as well as the State-
Trait Anxiety Inventory (STAI) anxiety questionnaire. Data on stress were collected
by measuring salivary cortisol.

Results: After comparing the GPR of the groups, there was a main e�ect of
the group (F = 5.278, p = 0.044) for PSQI. The post-hoc analysis revealed that
both groups decreased scores between pre- and post-treatment. Additionally,
post-treatment, there were di�erences between groups. For sleep latency, there
were main e�ects of group (F = 6.118, p = 0.031) and score × group (F = 9.343,
p = 0.011) interactions. The post-hoc analysis revealed that treatment groups
decreased scores between pre- and post-treatment, and there were di�erences
between groups (all p < 0.050).

Conclusion: The self-administered GPR improves sleep quality in female
university lecturers, providing a valuable self-regulation tool for enhanced sleep
quality and enhanced academic performance. Further studymay help to develop
this as a potential tool to help university lecturers’ job performance.
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1 Introduction

Human beings need adequate control to regulate the stimuli received during his life
and sufficient rest to be able to obtain a biological, physical, and emotional balance. In this
sense, stress and sleep quality are influential determinants of health status (1). University
lecturers are exposed to certain degrees of pressure related to personal management
with students, other lecturers, administrative staff, and people in senior or management
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positions (2). The professional development of the university
lecturer requires, in many cases, in addition to teaching, an
added labor toward research, management, participation in talks
and/or committees, extra training, work groups, supervision
of students, maintenance with the profession of base, and
pressure for coordination with different people from the university
environment (3). The sum of these charges is a predisposing factor
that damages the health of a person (4, 5). Similarly, due to the
pandemic declared in 2020, consequences have been described for
the mental and physical health of people, including stress and
sleep quality (6). Adaptation to the pandemic situation has been
associated with a decrease in the physical and mental wellbeing of
lecturers (7).

Sleep is a physiological process defined as a behavior and state
of the brain that appears daily. The circadian phases were adjusted
to night and day (8) and were regulated in the suprachiasmatic
nucleus of the hypothalamus (9). During this reversible state,
awareness and response to the environment are diminished. Sleep
problems affect a person’s performance and health. Total or partial
sleep deprivation can generate physiological and psychological
changes such as attention deficits, irritability, motivation, and
stress, among others (10).

Stress is an adaptive and necessary reaction that prepares the
body to react to different situations. From the point of view of
neuroscience, considered a type of emotional activation, stress is
defined as a physiological reaction that affects the properties of
brain cells and can affect the nervous system and other systems,
as well as behavioral processes and cognitive processes (11). It has
positive connotations since it is necessary to keep the individual
alert, motivated, and strong. On the other hand, if stress occurs in
excess and adaptation is not achieved, it paralyzes, generates anger,
sadness, and fear, and can have negative repercussions on health (1,
12). In situations of stress, among other glucocorticoids, the adrenal
glands secrete cortisol upon receiving adrenocorticotropin (ACTH)
from the bloodstream. ACTH is produced after the activation of the
hypothalamic-pituitary-adrenal axis and is driven into the pituitary
by corticotropin produced in the hypothalamus (13).

Physiological processing in the face of mechanical and
psychological stimuli is different in men and women. The
prevalence of mental and physical pathologies has marked patterns
according to gender. It is of special interest to study the differences
between genders since gender is considered an important and
influential biological factor in vulnerability to psychosocial stress
(14). Women perceive potentially stressful circumstances as more
intense than men, such as their job occupation or the social role
they have acquired (15), showing a higher incidence of mood
problems and anxiety states in women compared to men (16).

Global postural re-education (GPR) is a physiotherapy proposal
that attempts to coordinate the tension of the muscular chains
using the powerful components of concentration, flexibility,
proprioception, and strength using guided breathing (17). It is a
therapy of wide clinical use, and its effects have been studied in
cervical pain (18), low back pain (19), and temporomandibular
disorders (20). Similarly, it has been studied for other types of
pathologies such as urinary incontinence (21, 22), ankylosing
spondylitis (23), and even in Alzheimer’s and Parkinson’s
diseases (24). Although GPR has been widely employed in
clinical practice, demonstrating its utility in treating various

pathologies (18–24), further research is needed to determine its
effectiveness in other areas due to the variability of physiological
implications triggered during its execution. GPR stands out as
a fundamental pillar, particularly for its focus on slow and
controlled respiratory mechanics. Laborde et al. (25) point out
that the slow and voluntary breathing characteristic of GPR
leads to an increase in parasympathetic nervous system control
mediated by the vague nerve. This type of breathing, specifically
abdominal or diaphragmatic, has been shown to improve sleep
quality given its crucial role in the body. Similarly, abdominal
breathing used in GPR is characterized by deep inhalations
and prolonged exhalations, facilitating oxygen intake and carbon
dioxide elimination and inducing bodily relaxation and a decrease
in stress and anxiety levels (26). This effect promotes an
improvement in sleep onset as well as in quality and restfulness
during sleep (25).

In this context, there is a need for gaining knowledge
of tools that reduce costs in national healthcare systems,
enhance patient autonomy, and aim to support the reduction
of inappropriate self-administration of medications focused on
improving sleep and anxiety. Furthermore, these tools should
be aimed at improving patient safety under the guidance and
education of healthcare professionals, requiring minimal time for
implementation, allowing flexibility, and adapting to the patient’s
lifestyle to facilitate adherence.

Therefore, the present study aimed to evaluate whether the
application of a self-treatment program with GPR has effects
on sleep quality and stress in higher education lecturers. We
hypothesized that effective sleep quality in female university
lecturers’ conditions is good for academic performance and that
self-treatment with GPR helps to improve sleep quality and stress
in this cohort of female lecturers.

2 Materials and methods

2.1 Study design

A single-center, randomized, controlled study (National
Clinical Trial identifier NTC05488015) was assessed.

2.2 Participants

A total of 24 female university lecturers from the Universidad
Francisco de Vitoria, Madrid, Spain were included in this study.
The inclusion criteria were (a) female university lecturers and
(b) age between 32 and 61 years. The exclusion criteria were as
follows: (a) pregnant university lecturers, who due to hormonal
fluctuations, such as increased progesterone levels, can experience
daytime sleepiness, frequent nighttime awakenings, and difficulties
falling asleep, contributing to decreased sleep quality. Additionally,
physical changes such as weight gain and physical discomfort can
interfere with comfort during rest, thereby increasing stress levels;
(b) those who use of drugs [non-steroidal anti-inflammatory drugs
(NSAIDs), anticonvulsants, beta-blockers, and antidepressants]:
These drugs can influence sleep quality and stress levels in various
ways. For instance, antidepressants and beta-blockers may alter
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neurotransmitter regulation in the brain, affecting sleep patterns.
In addition, anticonvulsants might induce daytime drowsiness or
disrupt sleep cycles, negatively impacting rest quality; (c) those
with musculoskeletal or neurological pathologies associated with
sleep disorders such as chronic pain, discomfort, or involuntary
movements during sleep, disrupting both sleep quality and
quantity. Chronic pain can wake individuals up during the night
and hinder their falling back asleep, contributing to the onset
of sleep disorders; (d) those affected by sleep disorders such as
sleep apnea disrupt breathing during sleep, leading to micro-
awakenings and poor sleep quality. Circadian rhythm disorders
affect the body’s internal clock, making it challenging to regulate
the sleep-wake cycle, causing insomnia or other sleep issues that
may elevate stress levels; (e) those with acute or subacute back pain
or pathology can cause significant discomfort at night, frequent
awakenings, and difficulty finding a comfortable sleeping position,
thereby disrupting sleep and increasing stress levels; and (f) those
with tumors and rheumatological, adrenal, or pituitary diseases.
These conditions can directly impact sleep quality and stress levels
due to physical symptoms such as pain, fatigue, or hormonal
changes that affect the ability to rest adequately and manage
stress effectively.

All participants signed a written informed consent before
participating in the study. The study protocol was approved by the
Research Ethics Committee of the Universidad Francisco de Vitoria
(UFV 18/2021), following the Declaration of Helsinki of 1964 (last
actualization: 2013).

2.3 Sample size

The sample size was calculated using G∗Power 3.4 software
(27). An a priori sample size calculation indicated that female
students of health sciences were needed to obtain statistically
significant differences between the intervention and control groups.
This a priori sample size was calculated to obtain an effect size of
25.7% of reduction in stress by using the GPR method (statistical
power of 80% with type I error set at 5%) based on a previous
investigation that obtained these results when they studied the
effect of the intervention regarding the control group in the
intervention group (28). A target sample size of 24 participants
was determined.

2.4 Randomization method

Participants were randomly allocated after baseline
data collection in a parallel group (1:1 ratio) to either
an intervention group or a control group. Participants
were randomized on an Excel-generated randomization
schedule. The research coordinators regularly performed
data quality control, management, and protocol compliance
verification. Due to the nature of the intervention, blinding
of participants, care providers, and outcome assessors was
not possible.

2.5 Procedure

The experimental group was provided with different materials
to become familiar with the intervention. These materials were
as follows: (1) an informative triptych with the GPR intervention
process and with the positions to be carried out explained in
writing and images; (2) two explanatory videos on the execution
and evolution of the postures; (3) an audio that allows to follow
the evolution of the postures step by step during their execution,
with the necessary corrections to avoid making mistakes; (4) an
exam that allowed us to evaluate and establish the knowledge about
the learning obtained; and (5) the participants had the continuous
support of the researchers during the intervention time.

2.5.1 Intervention
The GPR postures were done before going to sleep for 4–5 days

a week for 8 weeks. The two chosen postures were performed on the
ground, looking for a hard and stable surface and unloading gravity
to facilitate self-management. The first position was a coxofemoral
opening with closed arms. The position begins with the participant
lying supine on the floor, with the arms open at 90◦ and the palms
of the hands facing the ceiling. The lower limbs begin with hip
and knee flexion, with the soles of the feet together, the heels near
the gluteal region, and a hip abduction opening between 30◦ and
45◦. The physiological curves of the spine must be maintained, and
good support and alignment between the occiput and the sacrum
are sought. From that starting position, the posture progressively
evolves, seeking to close the arms along the body and extend the
hips and knees in the direction of an anatomical position. The
second position to perform was coxofemoral closure with closed
arms. This position begins with the participant lying supine, with
arms open at 90◦ and palms facing the ceiling. The lower limbs
are found with the hips and knees flexed and the soles of the feet
together and leaning against a wall. The physiological curves must
be maintained, and good support and alignment of the occipital
and sacral regions are sought. The posture evolves by progressively
closing the arms toward the patient’s body and raising the legs
up the wall, generating tension in the posterior myofascial chain.
During the execution of both postures, the participants had to
maintain a specific GPR breath as the fundamental basis of the
method. Each posture was held for 15min, with a total of 30min
per session.

2.6 Outcomes and measurements

The participants received personal instructions to collect the
different samples and fill out the different questionnaires and
outcomes as follows:

2.6.1 Primary outcomes
2.6.1.1 Actigraphy

Actigraphy GT3X+ [ActiGraph, (Pensacola, FL, EEUU)]
activity bracelets were used to take measurements of the quality of
sleep. Accelerometry data were collected using a 90-Hz sampling
rate and integrated into 60-s steps (24, 29). The participants wore
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the bracelet during the week before the intervention to collect
baseline measurements and the week after the intervention for
comparison. The bracelets were maintained for a full week at each
shot (30). It was indicated that the bracelet should be worn on the
non-dominant hand (31). The data provided by the bracelets were
as follows: In Bed (time to go to bed), Out Bed (time to get up),
Latency (time spent from going to bed to falling asleep in minutes),
Efficiency (the efficiency of sleep itself, according to the hours spent
sleeping and being in bed), total time in bed (TTB), total sleep time
(TST—total sleep time expressed inminutes), wake after sleep onset
(WASO—time of awakenings while asleep), Number of awakenings
at night, and Average Awakening (average time of each awakening
at night). The results obtained were extracted from a computer
using the Actylife version 6.9 software.

2.6.1.2 Pittsburgh self-administered Sleep Quality Index
questionnaire

Actigraphy data were supported by the self-administered
Pittsburgh self-administered Sleep Quality Index (PSQI)
Questionnaire (32). The PSQI is a validated questionnaire,
and it has been shown to report reliable measures (33). The PSQI
consists of 19 questions that assess sleep factors such as sleep
duration, frequency, or latency. These questions are grouped into
seven proficiency scores and are rated from 0 (no difficulty) to 3
(great difficulty). These seven scores report on other components
of subjective sleep quality, such as subjective quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of
hypnotic medication, and daytime dysfunction. For the final score,
seven scores are added, with the highest scores being those with
the worst sleep quality (32).

2.6.1.3 Sleep diary
Self-reported sleep quality with a sleep diary was used. This

diary was filled out every day of the study, including the weeks
in which the baseline measurements were taken before and after
the intervention. Participants were informed and reminded in the
mornings that they had to fill in the diary about the night before
(34, 35). The diary includes questions related to the quality of sleep,
answered using a Likert scale, a question to verify the performance
of the posture during the week, and a section for observations. The
diary allows the calculation of certain parameters: TST, sleep onset
latency at the beginning of the night (SOL), WASO, sleep efficiency
(SE), and perceived sleep quality or satisfaction using the Likert
scale established from 0 (very poor) to 4 (very good) (35, 36).

2.6.2 Secondary outcomes
2.6.2.1. Salivary cortisol level

To collect the amount of cortisol in saliva as an indicator of
stress levels, the participants were instructed about explanatory
videos on the collection process. The Salivette

R©
kit (Sardtedt AG

& Co. KG, Nümbrecht, Germany) was used. The saliva samples
were analyzed by chemiluminescence after centrifuging for 2min,
following themanufacturer’s instructions for the kit (Cortisol Saliva
ELISA SA E-6000) from LDN

R©
, which is developed and approved

for the measurement of cortisol levels in saliva in humans.
The participants collected saliva for a full day to assess the

circadian changes in cortisol levels, obtaining four samples: (1)

upon waking up, (2) at 11:00 a.m., (3) at 3:00 p.m., and (4) at
bedtime (37). The samples were stored at 4◦C for no more than
2 days by the participants, and once they were delivered to the
researchers, they were stored at−80◦C until analysis.

2.6.2.2 State-Trait Anxiety Inventory questionnaire
Anxiety is one of the emotional reactions to stress. The State-

Trait Anxiety Inventory (STAI) questionnaire has been validated
and is accepted by the scientific community to measure anxiety
and relate it to stress levels. The questionnaire evaluates two
independent concepts of anxiety: (a) state anxiety (STAI S-A),
which is an individual’s emotional and transitory anxiety condition,
and (b) trait anxiety (STAI T-A), which is the individual’s stable
propensity for anxiety, whichmay be a trait of his or her personality
(38). Each of these concepts include 20 items in the questionnaire.
Each of the items is evaluated on a 4-point scale (0, not at all; 1,
somewhat; 2, quite a bit; and 3, a lot), which is rated as inverse (if
they decrease anxiety) or direct (if they increase anxiety) (38).

2.6.3 Statistical analysis

Statistical analyses were performed using IBM Statistical
Package for the Social Sciences (SPSS) Statistics for Windows,
version 25.0 (IBM Corp., Armonk, United States). Continuous
data were presented as the mean and standard deviation (SD)
and 95% confidence intervals (95% CIs) of the mean. Continuous
data were given as counts and percentages. The Shapiro-Wilk
test was used to check the normality of all variables. Since
all variables were normally distributed, parametric tests were
applied to examine differences among conditions. Differences
in continuous data between groups were assessed with the t-
test. The time courses of continuous variables were evaluated
using a two-way analysis of variance (ANOVA) with a repeated
measurements design, providing readings of a continuous quantity
(dependent variable) at two levels of a within-subject factor
and a dichotomous characteristic (e.g., group assignment) as
an independent, between-subjects factor. Interactions between
the results of a biomarker decline between pre-intervention
and post-intervention examinations in the treated group and
the control group were analyzed (e.g., results of a biomarker
decline between pre- and post-intervention examinations in the
treated group, whereas they stagnated or even rose in the control
group). Finally, repeated measurement of variance analysis was
conducted to identify potential interaction effects between time and
sessions in the study outcomes as follows. To determine whether
participants’ anxiety significantly changed and to uncover potential
differences between groups at pre- and post-assessment, the STAI
questionnaire was subjected to statistical analysis. Responses to the
State and Trait Anxiety Inventory were scored separately to reveal
an STAI S-A and STAI T-A, PSQI, TST, WASO, SE, and SOL. Each
one was subjected to two-factor mixed repeated measures ANOVA
(2 groups × 2 evaluation times). When a significant F value was
obtained for any main effect or interaction, a least significant
difference (LSD) post-hoc analysis was performed to determine
pairwise differences for the values obtained pre- and post-treatment
within each group. The significance level was set at a p-value of
< 0.05.
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3 Results

From September to October 2022, 31 women filled out the
registration questionnaire to participate. A total of 24 participants
meeting the inclusion criteria were contacted and recruited and
randomized in the intervention and control groups. The sample
was finally composed of 24 women lectures, 12 in the control
group and 12 in the intervention group, who completed pre- and
post-intervention assessments. Microsoft Excel software was used
to randomize the participants and divide them into two groups,
namely, the control group (n = 12) and the experimental group
(n= 12; Figure 1).

Detailed baseline data for participants are shown in Table 1.
As intended, both groups did not significantly differ regarding age,
body mass index (BMI), biomarkers, and outcome scores.

For PSQI, there was a main effect of group (F = 5.28, p =

0.044) with no main effects of the score (F = 0.67, p = 0.433) and
score× group (F = 0.00, p= 0.952) interaction (Table 2). The post-
hoc analysis revealed that both groups decreased scores between
pre- and post-treatment. Additionally, post-treatment, there were
differences between groups (all p < 0.050; Figure 2).

For sleep latency, there was a main effect of group (F = 6.12,
p = 0.031) and score × group (F = 9.34, p = 0.011) interaction,
with no main effect of the score (F = 0.53, p = 0.482; Table 2). The
post-hoc analysis revealed that the treatment group decreased scores
between pre- and post-treatment. Additionally, post-treatment,
there were differences between groups (all p < 0.050; Figure 3).

4 Discussion

This study evaluates the application of a self-treatment program
with GPR effects on sleep quality and stress among university
lecturers, showing the first outcomes during 8 weeks of intervention
on sleep quality and stress in female university lecturers. The
results obtained from the GPR through the PSQI questionnaire and
actigraphy suggest that the intervention had a positive effect on the
sleep quality of this cohort of women lecturers.

Previous studies have shown that light to moderate physical
activity, done in the morning or in the evening, has had a
positive impact on sleep quality even in interventions of shorter
duration than the present study (39, 40). Along the same lines,
there are studies that apply other physical activities, such as yoga,
which requires concentration, posture maintenance, and guided
breathing. These studies have also demonstrated their effectiveness
in improving sleep quality in older adults (41–43).

It is also possible that the positive effects of GPR on sleep quality
are due to the reduction of muscular tensions and the improvement
of body posture that this therapy has already demonstrated from a
musculoskeletal point of view through the performance of specific
exercises that seek muscular balance and the release of muscular
tensions (18, 19). Several studies have linked the improvement of
posture and the reduction of muscular tensions with a relaxing
effect on the body and, therefore, may favor a better quality of sleep
(44, 45).

It is interesting to note that both the sleep diary and actigraphy
measure some similar variables, allowing the results between the
two tests to be compared from subjective and objective points

of view. Overall, this study found a good correlation between
the data collected by the two tests, although there were also
some notable differences. For example, actigraphy revealed that
some participants slept less than their sleep diary indicated, which
could indicate an overestimation in the diary. This could be
due to a greater awareness of their sleep and a more critical
subjective assessment of sleep quality, whereas actigraphy only
measures objective aspects such as sleep duration and amount of
movement. These discrepancies between objective and subjective
sleep assessment have already been exposed in other studies (46,
47). It was also suggested that actigraphy might not be sensitive
enough to detect subtle improvements in sleep quality (48).

On the other hand, the positive effects on sleep quality in
this study may have been positively influenced by the time of the
intervention. Studies such as those by Tsai et al. (49) not only
perform the intervention before sleep but also focus on guided
breathing that helps to decrease vagal activity. In other words,
one could attribute to GPR a relaxing and meditative nature that
reduces the physiological and mental activity necessary to improve
sleep quality. In any case, it is important to keep in mind that
the effects of GPR on sleep quality may depend on several factors,
such as the duration and frequency of the intervention, as well
as the individual characteristics of the participants, such as their
age, gender, and stress level. In this sense, from a methodological
point of view, this study is aligned with the recommendations of
intervention with GPR used in different studies such as Amorim
et al. (50), Brooks et al. (51), and Kloek et al. (52). However,
we can contrast the results with other studies focused on older
people, children, or special populations and using interventions
of different durations ranging from 6 weeks (53) to 12 weeks
(54). Therefore, it would be interesting to expand GPR studies
focusing on physiological and cognitive variables such as sleep
quality and stress to determine the best protocols. It is important
to note that the sample used in this study is composed exclusively
of female university lecturers, which limits the generalizability
of the results to other populations. However, these findings
provide relevant information for understanding sleep quality in
this specific group and may be useful for the implementation of
intervention programs aimed at improving sleep quality in women
university lecturers.

The relationship between sleep quality and stress has been
previously evaluated in female university lecturers in studies such
as that of Vela-Bueno et al. (55), where they found that poor sleep
quality associated with the professionals evaluated was associated
with a greater presence of job stress and lower job satisfaction,
which is highly prevalent in university lecturers (56). In view of
this relationship, stress was also assessed in this study using the
biomarker cortisol and the STAI anxiety questionnaire. For these
variables, the proposed intervention does not seem to have had
different effects if we compare the results of the control group with
those of the intervention group. Although there are studies such
as the one by Sugano and Nomura (57) that claim that stretching
can have a positive effect on cortisol control, there are different
factors that may influence why this study did not obtain the same
results. It is possible that the 8-week intervention was not sufficient
to generate significant changes in cortisol levels in female university
lecturers. Some studies have found that stress reduction through
therapies such as meditation and yoga can take longer than 8 weeks
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FIGURE 1

Flow diagram.

TABLE 1 Baseline characteristics of both the intervention and control groups were presented by mean (standard deviation).

Intervention group Control group E�ect size p-value

Age (years) 38.08 (3.80) 42.42 (6.62) 0.542 0.105

Weight (kg) 58.83 (9.04) 63.37 (14.02) 0.385 0.365

Height (m) 1.65 (0.06) 1.65 (0.06) 0.016 0.973

BMI (kg/m2) 21.46 (2.74) 23.18 (5.48) 0.398 0.339

Biomarker

Saliva cortisol (ng/dl) 19.81 (7.82) 20.53 (7.26) 0.094 0.827

Outcomes

Sleep latency 4.09 (3.28) 2.12 (2.32) −0.693 0.085

TST (min) 393.92 (45.04) 383.93 (43.36) −0.225 0.587

WASO (min) 41.48 (31.59) 46.48 (25.62) 0.173 0.675

Awakenings 13.99 (4.58) 14.768 (6.611) 0.137 0.74

Average awakenings 2.90 (1.77) 3.20 (1.37) 0.187 0.649

TIB (min) 440.21 (51.47) 431.94 (35.72) −0.186 0.652

STAI (T-A) 33.08 (25.03) 32.75 (29.08) −0.012 0.976

STAI (S-A) 40.83 (25.88) 39.17 (28.39) −0.061 0.882

PSQI 5.00 (3.07) 5.58 (2.91) 0.194 0.638

BMI, body mass index; STAI (T-A), State-Trait Anxiety Inventory Trait Anxiety; STAI (S-A), State-Trait Anxiety Inventory State Anxiety; PSQI, Pittsburgh; WASO, wakefulness after the onset

of sleep; SE, sleep efficiency; TST, total sleep time; SOL, sleep onset latency at the beginning of night sleep.
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TABLE 2 Data on repeated measurement design and di�erences in outcome scores between the intervention and control groups.

Main e�ect score Main e�ect group Interaction group × score

Sleep latency F = 0.53 F = 6.12 F = 9.34

df1 = 1; df2 = 11 df1 = 1; df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.046 Partial η2 = 0.357 Partial η2 = 0.459

p= 0.482 p= 0.031∗ p= 0.011∗

TST (min) F = 2.59 F = 1.33 F = 0.89

df1 = 1; df2 = 11 df1 = 1; df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.206 Partial η2 = 0.117 Partial η2 = 0.082

p= 0.138 p= 0.276 p= 0.367

WASO (min) F = 0.42 F = 0.00 F = 0.00

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.037 Partial η2 = 0.000 Partial η2 = 0.000

p= 0.531 p= 0.944 p= 0.969

Awakenings F = 0.03 F = 0.85 F = 0.30

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.003 Partial η2 = 0.072 Partial η2 = 0.005

p= 0.866 p= 0.376 p= 0.823

Average awakenings F = 0.27 F = 0.29 F = 0.03

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.024 Partial η2 = 0.026 Partial η2 = 0.003

p= 0.614 p= 0.602 p= 0.871

TIB (min) F = 2.31 F = 0.900 F = 1.24

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.177 Partial η2 = 0.075 Partial η2 = 0.101

p= 0.153 p= 0.364 p= 0.289

STAI (T-A) F = 0.42 F = 2.62 F = 1.33

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.037 Partial η2 = 0.192 Partial η2 = 0.108

p= 0.523 p= 0.134 p= 0.273

STAI (S-A) F = 0.37 F = 2.99 F = 4.46

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.416 Partial η2 = 0.214 Partial η2 = 0.298

p= 0.554 p= 0.112 p= 0.058

PSQI F = 0.67 F = 5.28 F = 0.00

df1 = 1; df2 = 11 df1 = 1 df2 = 11 df1 = 1; df2 = 11

Partial η2 = 0.063 Partial η2 = 0.345 Partial η2 = 0.000

p= 0.433 p= 0.044∗ p= 0.952

df, degrees of freedom; TST, total sleep time; WASO, wake after sleep onset; STAI (T-A), Trait Anxiety Inventory; STAI (S-A), State Anxiety Inventory; PSQI, Pittsburgh. Effect sizes are given

as partial η². Statistically significant ∗p < 0.05.

to be evident in salivary cortisol levels (58, 59). On the other hand,
the heterogeneity of risk factors that play a role in stress among
university lecturers may have limited the effectiveness of the stress
intervention (60). Given the close relationship between students
and lecturers and their mutual influence throughout the academic

year, conducting a study involving students to compare stress
levels, sleep patterns, and the effects of such interventions between
both populations would be highly valuable. Exploring these aspects
in students could provide a comprehensive understanding of the
broader educational environment and potentially yield insights
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FIGURE 2

PSQI score during intervention in patients between the treated and control groups during intervention. *Di�erences at a p-value of < 0.050.

FIGURE 3

Sleep latency during intervention in patients between the treated and control groups during intervention. *Di�erences at a p-value of < 0.050, n.s.,
non-significant.

into strategies for enhancing overall wellbeing and academic
performance across the entire educational community.

The overarching goals of the World Health Organization’s
(WHO) health-promoting universities program emphasize a
comprehensive approach to health encompassing physical, mental,
and social wellbeing within academic settings (61). Universities
are increasingly aware of the significance of faculty wellbeing
and the strategies needed to achieve it. This study aligns with
these strategies, focusing on university professors but potentially
transferable to the wider university community. GPR not only
targets physical aspects such as posture or pain reduction
but also addresses fundamental psychological aspects such as
stress management and sleep improvement. It signifies an

enhancement of both physical and mental health, contributing
to cultivating a healthier academic environment. Furthermore,
the methodology employed provides self-care tools, promoting
health and a balance between work and personal life among
university lecturers.

This investigation exhibits certain strengths that merit
emphasis. It can be asserted that the measurement and comparison
of variables using objective markers and subjective assessments
through questionnaires have allowed us to highlight the therapeutic
intention focused on patient perception and preferences. Moreover,
interventions that can be appropriately guided may empower
patients with significant autonomy and contribute to cost savings
for National Healthcare Systems. However, this study presents
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potential limitations.We can enumerate the following: (a) the small
sample size in this study raises caution when making definitive
conclusions due to the small sample size; (b) the aspect of self-
management by patients, which could potentially benefit from
therapist-assisted manual treatment amplification; and (c) the
absence of in-person familiarization sessions. Incorporating in-
person sessions with therapist-guided management during the
familiarization process would be beneficial or, following classroom-
based training/treatment, live lessons in between self-management
would be beneficial. Given these limitations, the findings of this
investigation should be extrapolated to subjects following a similar
familiarization and treatment methodology.

5 Conclusion

This randomized controlled study shows for the first time
that GPR self-treatment helps to improve sleep quality in female
university lecturers and will serve as a support in periods of need
so that this autonomy can serve as a catalyst that will result in
improved sleep quality and, consequently, better psychological
conditions to enhance work performance.

Based on these findings, it seems worthwhile to encourage
and promote research among other populations, particularly
those related to educational settings, who may also experience
sleep quality problems and stress, such as university students
(62). Exploration of these aspects by students could provide an
overall understanding of the broader educational environment
and potentially yield insights into strategies for improving
general wellbeing and academic performance across the
educational community.

Similarly, it will be interesting to apply these results in
future studies to people suffering from diseases that are highly
correlated with sleep quality problems, such as patients with arterial
hypertension (63).
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