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Objective

The purpose of this study was to determine, for the first time, whether the application of a self-management program with global postural re-education (GPR) influences stress and sleep quality in female health science students.





Methods

In this randomized controlled trial pilot study, forty-one female health science students were randomized into a control group (n=21) and an intervention group (n=20). Participants underwent 8 weeks of self-management with and without GPR, after familiarization and therapy training. Outcomes included the State-Trait Anxiety Inventory (STAI) questionnaire and cortisol levels in saliva measured with the “CORTISOL Saliva ELISA SA E-6000” kit. Sleep quality was measured with the Pittsburgh Sleep Quality Index (PSQI) and a Sleep Diary; total sleep time (TST), sleep onset latency (SOL), wakefulness after sleep onset (WASO), sleep efficiency (SE), and perceived sleep quality or satisfaction were assessed using the Likert scale.





Results

After self-treatment with GPR, participants in the intervention group showed lower cortisol levels compared to the control group (p = 0.041). Additionally, the intervention group demonstrated statistically significant improvements in sleep quality according to their PSQI (p = 0.010), STAI (p = 0.043), SOL (p = 0.049), and SE (p = 0.002).





Conclusion

This study shows that self-management through GPR helps reduce stress and improve sleep quality in female health science students.





Clinical Trial Registration

https://clinicaltrials.gov/, identifier NCT05488015.
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1 Introduction

The proper functioning of physiological processes is essential for the biopsychosocial development of humans. Sleep and stress play a crucial role in maintaining homeostasis (1, 2). In the context of higher education, issues with sleep quality and stress are common and can significantly impact both academic performance and individual health (3, 4).

Sleep, characterized by reduced consciousness and diminished response to external stimuli, is a reversible state marked by muscle relaxation and immobility. It typically involves adopting a stereotyped position (1). Insufficient or poor-quality sleep can lead to a range of physiological, psychological, and behavioral changes (5). ormonal processes, especially those involving the hypothalamus-pituitary-adrenal (HPA) axis and the secretion of corticosteroids like cortisol, play a significant role during stress. Stress itself comprises physiological responses that help in adapting to situations threatening homeostasis, affecting both mental and physical health (6). It is associated with various pathologies, including cardiovascular and coronary diseases, increased susceptibility to infections, and even mortality (7).

Particularly in female undergraduate health science students, higher stress levels have been observed (3, 8). Gender differences in cortisol production and perceived stress responses have been noted, with women often showing more pronounced effects (9). This has been specifically corroborated in academic settings (10, 11). Matud et al. (12) concluded that women generally report higher levels of stress compared to men, with a tendency to experience more emotional and physiological stress responses. Therefore, it is important to consider the menstrual cycle’s phases and their influence on cortisol production (13).

Gender also appears to influence sleep quality. Sleep disorders, along with anxiety and depression, are more prevalent in females and constitute a significant health concern (14, 15). Self-management therapies can be particularly beneficial for this population, as they provide tools to better manage stress and improve sleep quality, which are crucial for academic performance and overall health. A systematic review and meta-analysis by Irwin et al. found that women are more vulnerable to the effects of sleep disturbance, showing a higher inflammatory response to poor sleep quality, which has significant health repercussions (16). Global Postural Re-education (GPR), which utilizes active and evolving postures to stretch muscle chains (17, 18), aims to restore muscle coordination, combining breathing management and proprioceptive stimulation (19). GPR’s effects have been explored in various musculoskeletal pathologies like chronic neck pain (20), urinary incontinence (21, 22), ankylosing spondylitis (23), low back pain (24) and temporomandibular disorders (25). It has also been studied in relation to non-musculoskeletal conditions such as Alzheimer’s (26) and Parkinson´s diseases (27). GPR, as a self-management therapy, holds promise for improving both physical and mental health outcomes by enhancing muscle flexibility, reducing physical tension, and promoting relaxation.

The importance of this study lies in its potential to address a critical gap in the current literature regarding the effectiveness of GPR in managing stress and improving sleep quality among female health science students. Given the high prevalence of stress and sleep issues within this demographic, exploring effective, self-managed interventions like GPR can provide valuable insights and practical applications for improving student well-being and academic performance. GPR has no associated material costs and can be performed anywhere, including at home, which, with proper training and supervision by a physiotherapist, enhances its accessibility and feasibility. Additionally, such self-management strategies have the potential to positively impact healthcare systems by reducing associated costs and burdens.

To our knowledge, no study has yet specifically assessed the impact of GPR intervention on stress and sleep quality among high-level female health science students. The hypothesis of this study is that the application of a self-management program with GPR will significantly reduce stress levels and improve sleep quality in female health science students compared to a control group. Thus, the aim of this study is to determine the effect of a self-management program with GPR on stress and sleep quality in this cohort of female health science students.




2 Materials and methods



2.1 Study design

A single center, randomized, controlled pilot study (National Clinical Trial identifier NCT05488015) was assessed.




2.2 Participants

From August to October 2022, female students from health sciences at Francisco de Vitoria University (including physiotherapy, nursing, medicine, and biomedicine) were invited to participate in the trial. Inclusion criteria were: a) being a female student; b) aged between 18-35 years; and c) enrolled in a health sciences program. The exclusion criteria included: a) working in rotating shifts; b) pregnancy; c) use of non-steroidal anti-inflammatory drugs (NSAIDs); d) experiencing acute or subacute back pain; e) having musculoskeletal or neurological injuries associated with sleep disorders; f) diagnosed sleep disorders (such as sleep apnea or circadian rhythm sleep disorder); g) having tumorous, rheumatological, adrenal, or pituitary diseases; and h) receiving other treatments such as acupuncture that could influence the effects of GPR. The responses to the screening questionnaire of potential participants were evaluated by a medical professional from the Faculty of Medicine at the Universidad Francisco de Vitoria to ensure accurate diagnosis and adherence to the exclusion criteria.

All participants provided written informed consent before their participation. The study protocol was approved by the research ethics committee of Francisco de Vitoria University (UFV 18/2021) and adhered to the principles of the Declaration of Helsinki of 1964, as updated in 2013.




2.3 Sample size

Sample size calculation was performed using G*Power 3.4 software (28). An a priori calculation indicated the need for a specific number of health sciences female students to achieve statistically significant differences between the intervention and control groups. This calculation aimed for an effect size of a 5.1% reduction in stress (with a statistical power of 80% and a type I error set at 5%), based on a previous study that achieved similar results in an intervention group (29). Consequently, a target sample size of 40 participants was determined.




2.4 Randomization

After collecting baseline data, participants were randomly allocated in a 1:1 ratio to either an intervention or a control group using an Excel-generated randomization schedule. Data quality control, management, and protocol compliance were regularly verified by research coordinators. Due to the intervention’s nature, blinding participants, care providers, and outcome assessors was not feasible.




2.5 Procedure

The experimental group received the following instructions: i) two explanatory videos outlining the postures and their progression throughout the intervention program; ii) a tri-fold brochure detailing each exercise; iii) an audio file providing simultaneous guidance for posture execution; and iv) ongoing researcher support to answer any queries. Participants then completed a questionnaire to evaluate their understanding of the video content. The GPR intervention spanned 8 weeks. Participants were instructed to perform the postures for 4 or 5 days each week, always before bedtime. Two postures were chosen: a coxofemoral opening posture and a coxofemoral closing posture. The coxofemoral opening posture presented hip opening with arms closed (Figure 1, intervention): participants had to lie on the floor, with an initial position stabilising the occipital, lumbar and sacral areas, with arms in abduction at 90°, palms facing the ceiling and soles of the feet together and placed close to the gluteal area, thus causing flexion and abduction of the hips and flexion of the knees between 30° and 45°. The position evolved progressively, keeping the occipital, lumbar and sacral areas stabilised, until the arms were closed close to the trunk, with the hips extended, the knees together and in extension, and the feet in a neutral position. In the coxofemoral closing posture, the patients were lying supine, with the hips close to the wall, and the feet resting on the wall. The arms started from 90° of abduction. The occipital and sacrum were stabilised on the floor. The knees open and the soles of the feet together, following the longitudinal axis of the spine. The posture evolved by stretching the legs and bringing them together towards the ceiling, leaning on the wall, maintaining the correct support of the sacral, dorsal and occipital areas, respecting the limits of flexibility of each patient (Figure 2). Both postures were performed for 15 minutes for a total treatment time of 30 minutes. The postures selected were unloaded, to facilitate self-management and amplify reactive forces. Breathing, a crucial component of this method, was emphasized, with participants instructed to maintain consistent breathing during posture execution. Additionally, a Sleep Diary was incorporated as a complementary tool alongside the PSQI questionnaire throughout the 8-week intervention.




Figure 1 | Flow chart.






Figure 2 | Experimental design.



Breathing, a crucial component of this method, was emphasized, with participants instructed to maintain consistent breathing during posture execution. Additionally, a Sleep Diary was incorporated as a complementary tool alongside the PSQI questionnaire throughout the 8-week intervention.




2.6 Primary outcomes measurements



2.6.1 STAI questionnaire

Anxiety, often induced by stress, was measured using the State-Trait Anxiety Inventory (STAI). The STAI assesses trait anxiety (STAI T-A) and state anxiety (STAI S-A), which reflects anxiety levels in response to environmental stimuli. This questionnaire comprises two independent self-assessment scales, each with 20 items rated on a 4-point scale (0 - not at all, 1 - somewhat, 2 - quite a bit, 3 - a lot) (30, 31).




2.6.2 Cortisol levels

Saliva cortisol levels were the primary outcome of this trial. The Salivette Cortisol kit by Sarstedt was utilized for hygienic collection of saliva samples from participants, allowing for subsequent cortisol level measurements as stress indicators. The saliva samples and cortisol concentration were analyzed following the manufacturer’s instructions for the “CORTISOL Saliva ELISA SA E-6000” kit from LDN, Germany.

Participants received both written and audio-visual instructions on correctly collecting saliva samples (Salivette Cortisol, Sarstedt, Spain). Four samples were collected throughout the day to establish cortisol’s circadian rhythm at wake-up, 11:00 am, 3:00 pm, and 20:00. Samples were initially stored at 4°C for up to two days, then preserved at -80°C.





2.7 Secondary outcomes measurements

Participants were personally instructed on correctly completing the PSQI questionnaire, Sleep Diary, and menstrual cycle (Figure 2).



2.7.1 PSQI

Sleep quality was evaluated using the self-administered PSQI (32). The PSQI is a validated instrument with 19 self-rated items and an additional 5 items rated by a bed partner or roommate. It provides insights into seven sleep aspects: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction. The first four questions are specifically answered, while the remaining items are scored on a 4-point scale (0-3) (33).




2.7.2 Sleep diary

This self-monitoring tool reports parameters related to sleep quality, such as Total Sleep Time (TST), Sleep Onset Latency (SOL), Wakefulness After Sleep Onset (WASO), Sleep Efficiency (SE), and perceived sleep satisfaction, using a Likert scale ranging from 0 (very poor) to 4 (very good). It includes 9 items asking about 20:00, the moment of attempting to sleep, latency, number and duration of awakenings, time of final awakening, time of getting up, sleep quality, and additional comments (34, 35).




2.7.3 Menstrual cycle

With the menstrual cycle there are variations of different hormones. Likewise, insomnia, insufficient sleep or poor subjective sleep quality are usually more frequent after puberty, pregnancy or menopause, which could be due to hormonal events. It was decided to monitor the menstrual cycle of the participants during the intervention months, in order to estimate the phase of the cycle they were in at the time of applying the questionnaires and collecting saliva (36). The application “My menstrual calendar” was used. The application allowed to enter the exact days of the menstrual period, as well as associated symptoms and sensations.





2.8 Statistical analysis

Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) Statistics for Windows, version 23.0. (IBM Corp., Armonk, USA). Continuous data on cortisol were presented as median (quartile 1 – quartile 3) or, if appropriate, as mean and 95% confidence interval of the mean. Continuous data were given as counts and percentages. Differences in continuous data between groups were assessed with parametric t tests. The time courses of continuous variables were evaluated using two-way Analysis of Variance (ANOVA) with a repeated measurements design (SPSS general linear models), giving 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 intervention group and control group were analyzed (e.g., results of a biomarker decline between pre-intervention and post-intervention examinations in the intervention 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 a state anxiety score and a Trait anxiety score. Menstrual cycle was subject to compare cortisol levels by using one-way ANOVA. The PSQI, TST, WASO, SE and SOL were subject to a two-factor mixed repeated measures ANOVA (2 groups x 2 evaluation times). Significance level was set at p < 0.05.





3 Results

Between September and October 2022, two hundred thirty-six female students were assessed for eligibility. One hundred twenty-six applied to participate, and forty-eight, meeting the inclusion criteria, were recruited and randomized into intervention and control groups. Seven participants withdrew from the project without formal explanations. Ultimately, the sample comprised forty-one female students, with twenty-one in the control group and twenty in the intervention group, all of whom completed both pre- and post-intervention assessments (Figure 1).

Table 1 presents detailed baseline data. There were no significant differences between the groups in terms of age, body mass index (BMI), biomarker levels, or outcome scores, ensuring comparability at the outset.


Table 1 | Baseline characteristics of both the intervention and control group.



Table 2 depicts the changes in cortisol levels from pre- to post-assessment (main effects score), the differences in biomarker levels between intervention and control groups (main effect group), and the variations in biomarker levels over time between the groups (interaction group × biomarker). The temporal trends of these biomarkers are visually represented in Figures 3, 4.


Table 2 | Differences in cortisol biomarker between pre and post examinations (main effects score), biomarker levels between intervention and control groups (main effect group), and whether temporal developments of biomarker levels vary between groups (interaction group × biomarker).






Figure 3 | Temporal development of cortisol. Estimated marginal means are calculated by general linear models (two-way ANOVA with repeated measurements design). Data is given as estimated marginal mean. n.s., not significant; **p < 0.010; ***p < 0.001.






Figure 4 | Variation in cortisol day profiles at pre-intervention (dash line) and post-intervention examinations (dark continuous line) within the intervention (top) and the control groups (bottom). *p < 0.05; **p < 0.010; ***p < 0.001.



Significant differences were showed in relevant scores from pre- to post-assessment (main effects score), in outcome scores between intervention and control groups (main effect group), and in the temporal progression of scores between groups (interaction group × score), as measured by the State-Trait Anxiety Inventory (STAI) questionnaire and the Sleep Diary. According to the STAI questionnaire, a significant interaction of group x score was observed in the “state” category [STAI-(S-A)] (p = 0.043), where the intervention group showed a greater reduction in scores post-intervention compared to the control group. For the PSQI, both groups significantly lowered their scores at post-intervention (p < 0.001), with the intervention group achieving lower scores than the control group (p = 0.010). WASO, SE, and SOL all demonstrated significant score effects between pre- and post-assessment in both groups (p = 0.008; p = 0.001; and p < 0.001, respectively). Furthermore, for STAI, PSQI, SE, and SOL, statistical differences were observed in the group × score interaction (p = 0.043, p = 0.010, p = 0.002, and p = 0.049 respectively).

Further to these analyses, an exploration into the effects of menstrual cycle phases (preovulation, ovulation, luteal, and menstruation) on cortisol levels and questionnaire outcomes was conducted. This investigation utilized ANOVA to examine the potential differences across these menstrual phases in both pre-intervention and post-intervention measurements. The results indicated no statistically significant changes in cortisol levels across the different menstrual phases, with p-values at wake-up (pre, p = 0.432 and post, p = 0.612), 11:00 (pre, p = 0.056 and post, p = 0.273), 15:00 (pre, p = 0.194 and post, p = 0.393), and 20:00 (pre, p = 0.565 and post, p = 0.639), suggesting that cortisol concentrations were not affected by menstrual cycle phases. Similarly, the analysis of questionnaire outcomes, including the PSQI and STAI, showed no significant differences in scores across menstrual phases, with PSQI values at pre, p = 0.369 and post, p = 0.727, and STAI scores for state (pre, p = 0.893 and post, p = 0.089) and trait (pre, p = 0.890 and post, p = 0.080) anxiety, indicating that the menstrual cycle phases did not significantly influence stress levels or sleep quality among the participants.




4 Discussion

This study is the inaugural exploration of a self-management program incorporating GPR and its impact on stress and sleep quality among health sciences students. Over an 8-week period, we analyzed the effects of GPR self-management on university students’ stress and sleep quality. To the best of our knowledge, this is the first study to examine GPR’s influence on these factors in a university student setting.

Our results suggest that GPR treatment positively impacted students. We also evaluated whether this improvement was mirrored in cortisol level reductions throughout the treatment duration. Methodologically, it’s noteworthy to mention the timing of GPR posture execution. While Merinero et al. (12) assert that the benefits of these postures are independent of their execution time, and Kai et al. (37) found enhanced benefits when performed just before sleep. Consistent with these findings, our study supports the benefits of practicing self-management postures before sleep, improving stress management and sleep quality. Self-management and familiarization not only foster greater patient autonomy but could also offer cost savings to the health system and serve as an alternative in times of social distancing. Further studies at various times of the day could solidify these findings.

Participation in this research was completely voluntary, with no compensation in any form, such as academic credits or financial remuneration. The dropout rate could be attributed to a combination of factors: stringent application of exclusion criteria and scheduling conflicts in meeting study requirements. Many participants were juggling academic studies, external practical training in health centers, and employment. This balancing act underscores how varying life conditions, including personal and health factors, significantly influence participant retention rates in research studies (38).

The Cortisol Awakening Response (CAR) is a physiological response in anticipation of the day’s demands. In a situation of chronic stress, cortisol levels remain elevated due to changes in hypothalamic activation of the pituitary. On the other hand, during acute stress, cortisol levels increase, and pulsatility is maintained (39). The study’s results highlighted significant improvements in the group practicing self-management with GPR compared to the control group, with the exception of 20:00, where no differences were observed. Notably, cortisol measurements upon awakening, at 11:00 and at 15:00 showed statistically significant reductions in the intervention group. However, no significant differences in cortisol levels at 20:00 were found between the groups. These results contrast with findings by Carlson et al. (40), who reported no significant changes except at 20:00. Regarding the reduction in CAR, our study could reflect a mitigation of chronic stress, possibly due to improved sleep quality and overall stress reduction induced by GPR. As noted in the review by De Nys et al. (41), the timing of the intervention chosen for this study, before sleep, may promote restorative sleep and thus hormonal balance for cortisol production and regulation. Additionally, the study’s intervention led to a reduction in cortisol levels throughout the day, with the most notable difference at 3:00 pm contributing to a more pronounced stress reduction over the course of the day. These results are supported by the studies of Tortosa-Martínez et al. (42) and Farzane and Koushkie (43), which found a notable reduction in observed cortisol levels during the day following certain physical interventions. The interpretation of the results from the STAI lends consistency to this assertion, reporting a decrease in anxiety values. Lastly, regarding the lack of changes at 20:00, this could be related to the normalization of cortisol levels towards the end of the day, in preparation for sleep (39).

In terms of stress analysis and corroborating the cortisol measurements, the STAI questionnaire provided statistically significant results regarding the participants’ state anxiety (STAI S-A), favoring those who participated in the intervention. However, the trait anxiety component (STAI T-A) remained unchanged. This distinction likely reflects the independence of these two variables (30), suggesting a change in immediate emotional state rather than in the more stable pattern of trait anxiety. This finding aligns with the research of Leal et al. (44), which indicates a lesser correlation between physical issues or threats and the link between trait and state anxiety. It appears that GPR’s emphasis on specific breathing techniques, body awareness, and physical exercise may enhance the initiation of stress coping mechanisms, a benefit also observed in other therapeutic approaches (45).

Regarding sleep quality assessed through the PSQI, significant differences were noted between the intervention and control groups. This indicated an improvement in sleep quality among students who participated in the GPR self-management intervention compared to the control group. According to our review, no previous research has explored sleep quality using the PSQI in the context of a self-management intervention with GPR. However, our findings are consistent with results from other studies where the PSQI was employed as a measurement tool in interventions involving Yoga (46, 47).

The Sleep Diary, utilized for participant support and monitoring, revealed noteworthy results. Statistically significant improvements were observed in sleep efficiency (SE) and latency, while no changes were detected in wakefulness after sleep onset (WASO) and total sleep time (TST) between the intervention and control groups. Similar studies incorporating the Sleep Diary during Yoga interventions (48, 49) reported significant changes in sleep onset latency (SOL), SE, and WASO, aligning with our findings except for WASO. Future research comparing these outcomes with physiological sleep quality measures, such as polysomnography or accelerometers, would be valuable. Sleep plays a critical role in maintaining various physiological functions, including the regulation of neuronal plasticity and synaptic strength essential for memory and cognitive processes (50). Our study suggests that GPR can positively contribute to these sleep-related physiological functions.

Regarding the influence of the menstrual cycle and with results aligned with those of this study, Paludo AC. et al. (51) did not find any influence of the menstrual phase on physiological measures such as emotional state or specific hormonal changes taken after exercise, both aerobic and anaerobic. In any case, it seems of interest to expand research in this direction, due to physiological and psychometric factors that present a great inter-variability in hormonal responses.

Our findings on the significant improvement in sleep quality and stress reduction through GPR among health sciences female students echo results from a preceding study that investigated GPR’s effect on women university lecturers (29). The consistency of outcomes across different university populations suggests the robustness of GPR as an intervention for enhancing sleep quality and managing stress, further emphasizing the need for its integration into university health programs.

Despite the strengths presented in this randomized controlled trial, the study has some potential limitations: a) the self-management that patients perform could be amplified with the manual treatment of the therapist; b) the impossibility of doing face-to-face familiarization sessions. Adding face-to-face sessions and management by the therapist to the familiarization process would be advantageous; c) the fatigue that some participants may have experienced in filling in the Sleep Diary, which could have influenced their natural behavior; d) objective sleep measurement was not conducted, which may affect the accuracy of sleep-related findings; e) the results may not be generalizable to a broader population due to the specific demographic and characteristics of the study sample; f) the diet of participants was not controlled, which could have impacted cortisol levels; g) the specific types of contraceptives used by female participants were not measured, which could affect cortisol response to stress; h) the sample size was relatively small, which may limit the generalizability of the findings. Larger sample sizes are needed in future studies to validate these results and provide more robust conclusions; and i) the study was conducted at a single center, which may limit the external validity of the findings. Multi-center studies are recommended to ensure that the results are applicable to a broader population.

Future research should continue exploring and validating effective self-management strategies for stress and sleep quality across various populations, considering the potential benefits these strategies can offer in improving personal well-being and reducing healthcare system burdens. Additionally, studies should consider expanding the sample size and incorporating comparative interventions to enhance the robustness of findings and allow for broader generalizations across different genders and types of interventions.




5 Conclusions

This randomized controlled study shows that the self-management of health sciences female students through GPR helps to reduce the state of stress and improve the quality of sleep, providing a useful and valuable tool for improve academic performance of their studies and future professional activity.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Research ethics committee of Francisco de Vitoria University (UFV 18/2021). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

MR-A: Conceptualization, Data curation, Project administration, Supervision, Validation, Writing – original draft, Writing – review & editing, Formal analysis, Funding acquisition. DV-D: Formal analysis, Investigation, Methodology, Software, Supervision, Visualization, Writing – original draft, Writing – review & editing. JG-H: Data curation, Resources, Writing – review & editing. AF-E: Data curation, Resources, Writing – review & editing. BM-H: Data curation, Resources, Writing – review & editing. NV: Data curation, Investigation, Methodology, Supervision, Validation, Visualization, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. The present study has been funded by Universidad Francisco de Vitoria Foundation (Grant number UFV2021-22).




Acknowledgments

The authors wish to thank the effort and dedication of all the students who made this research possible. We would also like to thank all the support staff who helped us with the logistics of the.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Vassalli A, Dijk DJ. Sleep function: current questions and new approaches. Eur J Neurosci. (2009) 29:1830–41. doi: 10.1111/j.1460-9568.2009.06767.x

2. Noseda R, Kainz V, Borsook D, Burstein R. Neurochemical pathways that converge on thalamic trigeminovascular neurons: potential substrate for modulation of migraine by sleep, food intake, stress and anxiety. PloS One. (2014) 9:e103929. doi: 10.1371/journal.pone.0103929

3. Harrad R, Sulla F. Factors associated with and impact of burnout in nursing and residential home care workers for the elderly. Acta BioMed. (2018) 89:60–9. doi: 10.23750/abm.v89i7-S.7830

4. Frazier P, Gabriel A, Merians A, Lust K. Understanding stress as an impediment to academic performance. J Am Coll Health. (2019) 67:562–70. doi: 10.1080/07448481.2018.1499649

5. Reis C, Dias S, Rodrigues AM, Sousa RD, Gregório MJ, Branco J, et al. Sleep duration, lifestyles and chronic diseases: a cross-sectional population-based study. Sleep Sci. (2018) 11:217–30. doi: 10.5935/1984-0063.20180036

6. Ulrich-Lai YM, Herman JP. Neural regulation of endocrine and autonomic stress responses. Nat Rev Neurosci. (2009) 10:397–409. doi: 10.1038/nrn2647

7. Navinés R, Martín-Santos R, Olivé V, Valdés M. [Work-related stress: Implications for physical and mental health]. Med Clin (Barc). (2016) 146:359–66. doi: 10.1016/j.medcli.2015.11.023

8. Gao W, Ping S, Liu X. Gender differences in depression, anxiety, and stress among college students: A longitudinal study from China. J Affect Disord. (2020) 263:292–300. doi: 10.1016/j.jad.2019.11.121

9. Austin SB, Rosario M, McLaughlin KA, Roberts AL, Sarda V, Yu K, et al. Sexual orientation and salivary alpha-amylase diurnal rhythms in a cohort of U.S. young adults. Psychoneuroendocrinology. (2018) 97:78–85. doi: 10.1016/j.psyneuen.2018.07.006

10. Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of depression, anxiety, and other indicators of psychological distress among U.S. and Canadian medical students. Acad Med. (2006) 81:354–73. doi: 10.1097/00001888-200604000-00009

11. Batabyal A, Bhattacharya A, Thaker M, Mukherjee S. A longitudinal study of perceived stress and cortisol responses in an undergraduate student population from India. PloS One. (2021) 16:e0252579. doi: 10.1371/journal.pone.0252579

12. Matud MP, Bethencourt JM, Ibáñez I. Gender differences in psychological distress in Spain. Int J Soc Psychiatry. (2015) 61:560–8. doi: 10.1177/0020764014564801

13. Montero-López E, Santos-Ruiz A, García-Ríos MC, Rodríguez-Blázquez M, Rogers HL, Peralta-Ramírez MI. The relationship between the menstrual cycle and cortisol secretion: Daily and stress-invoked cortisol patterns. Int J Psychophysiol. (2018) 131:67–72. doi: 10.1016/j.ijpsycho.2018.03.021

14. Mong JA, Cusmano DM. Sex differences in sleep: impact of biological sex and sex steroids. Philos Trans R Soc Lond B Biol Sci. (2016) 371:20150110. doi: 10.1098/rstb.2015.0110

15. Kawasaki Y, Kasai T, Koikawa N, Hanazato N, Suda S, Murata A, et al. Sex differences in factors associated with poor subjective sleep quality in athletes. J Sports Med Phys Fitness. (2020) 60:140–51. doi: 10.23736/S0022-4707.19.09875-X

16. Irwin MR, Olmstead R, Carroll JE. Sleep disturbance, sleep duration, and inflammation: A systematic review and meta-analysis of cohort studies and experimental sleep deprivation. Biol Psychiatry. (2016) 80:40–52. doi: 10.1016/j.biopsych.2015.05.014

17. Díaz-Arribas MJ, Kovacs FM, Royuela A, Fernández-Serrano M, Gutiérrez-Fernández L, San Martín-Pariente O, et al. Effectiveness of the Godelieve Denys-Struyf (GDS) method in people with low back pain: cluster randomized controlled trial. Phys Ther. (2015) 95:319–36. doi: 10.2522/ptj.20140099

18. Lawand P, Lombardi Júnior I, Jones A, Sardim C, Ribeiro LH, Natour J. Effect of a muscle stretching program using the global postural reeducation method for patients with chronic low back pain: A randomized controlled trial. Joint Bone Spine. (2015) 82:272–7. doi: 10.1016/j.jbspin.2015.01.015

19. Dischiavi SL, Wright AA, Hegedus EJ, Bleakley CM. Biotensegrity and myofascial chains: A global approach to an integrated kinetic chain. Med Hypotheses. (2018) 110:90–6. doi: 10.1016/j.mehy.2017.11.008

20. Abadiyan F, Hadadnezhad M, Khosrokiani Z, Letafatkar A, Akhshik H. Adding a smartphone app to global postural re-education to improve neck pain, posture, quality of life, and endurance in people with nonspecific neck pain: a randomized controlled trial. Trials. (2021) 22:274. doi: 10.1186/s13063-021-05214-8

21. Fozzatti MC, Palma P, Herrmann V, Dambros M. [Impact of global postural reeducation for treatment of female stress urinary incontinence]. Rev Assoc Med Bras (1992). (2008) 54:17–22. doi: 10.1590/s0104-4230200800010001510

22. Fozzatti C, Herrmann V, Palma T, Riccetto CL, Palma PC. Global Postural Re-education: an alternative approach for stress urinary incontinence? Eur J Obstet Gynecol Reprod Biol. (2010) 152:218–24. doi: 10.1016/j.ejogrb.2010.06.002

23. Coksevim NH, Durmus D, Kuru O. Effects of global postural reeducation exercise and anti-TNF treatments on disease activity, function, fatigue, mobility, sleep quality and depression in patients with active Ankylosing spondylitis: A prospective follow-up study. J Back Musculoskelet Rehabil. (2018) 31:1005–12. doi: 10.3233/BMR-170901

24. Merinero D, Rodríguez-Aragón M, Álvarez-González J, López-Samanes Á, López-Pascual J. Acute effects of global postural re-education on non-specific low back pain. Does time-of-day play a role? Int J Environ Res Public Health. (2021) 18(2):713. doi: 10.3390/ijerph18020713

25. Monteiro W, Francisco de Oliveira Dantas da Gama T, dos Santos RM, Collange Grecco LA, Pasini Neto H, Oliveira CS. Effectiveness of global postural reeducation in the treatment of temporomandibular disorder: case report. J Bodyw Mov Ther. (2013) 17:53–8. doi: 10.1016/j.jbmt.2012.05.003

26. Todri J, Lena O, Martínez Gil JL. An experimental pilot study of global postural reeducation concerning the cognitive approach of patients with alzheimer's disease. Am J Alzheimers Dis Other Demen. (2020) 35:1533317519867824. doi: 10.1177/1533317519867824

27. Agosti V, Vitale C, Avella D, Rucco R, Santangelo G, Sorrentino P, et al. Effects of Global Postural Reeducation on gait kinematics in parkinsonian patients: a pilot randomized three-dimensional motion analysis study. Neurol Sci. (2016) 37:515–22. doi: 10.1007/s10072-015-2433-5

28. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav Res Methods. (2007) 39:175–91. doi: 10.3758/BF03193146

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

30. Marteau TM, Bekker H. The development of a six-item short-form of the state scale of the Spielberger State-Trait Anxiety Inventory (STAI). Br J Clin Psychol. (1992) 31:301–6. doi: 10.1111/j.2044-8260.1992.tb00997.x

31. Guillén-Riquelme A, Buela-Casal G. [Meta-analysis of group comparison and meta-analysis of reliability generalization of the State-Trait Anxiety Inventory Questionnaire (STAI)]. Rev Esp Salud Publica. (2014) 88:101–12. doi: 10.4321/S1135-57272014000100007

32. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research. Psychiatry Res. (1989) 28:193–213. doi: 10.1016/0165-1781(89)90047-4

33. Oh JH, Cho SJ, Kim WJ, Yang KI, Yun CH, Chu MK. Insufficient sleep in tension-type headache: A population study. J Clin Neurol. (2018) 14:566–73. doi: 10.3988/jcn.2018.14.4.566

34. Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, Krystal AD, Lichstein KL, et al. The consensus sleep diary: standardizing prospective sleep self-monitoring. Sleep. (2012) 35:287–302. doi: 10.5665/sleep.1642

35. Salfi F, Lauriola M, Tempesta D, Calanna P, Socci V, De Gennaro L, et al. Effects of total and partial sleep deprivation on reflection impulsivity and risk-taking in deliberative decision-making. Nat Sci Sleep. (2020) 12:309–24. doi: 10.2147/NSS.S250586

36. Wilson MC, Lorenz TK, Heiman JR. Salivary afternoon cortisol and relationship status in healthy women with regular menstrual cycles. Womens Reprod Health (Phila). (2018) 5:170–82. doi: 10.1080/23293691.2018.1490079

37. Kai Y, Nagamatsu T, Kitabatake Y, Sensui H. Effects of stretching on menopausal and depressive symptoms in middle-aged women: a randomized controlled trial. Menopause. (2016) 23:827–32. doi: 10.1097/GME.0000000000000651

38. Beller J, Geyer S, Epping J. Health and study dropout: health aspects differentially predict attrition. BMC Med Res Methodol. (2022) 22:31. doi: 10.1186/s12874-022-01508-w

39. Russell G, Lightman S. The human stress response. Nat Rev Endocrinol. (2019) 15:525–34. doi: 10.1038/s41574-019-0228-0

40. Carlson LE, Tamagawa R, Stephen J, Drysdale E, Zhong L, Speca M. Randomized-controlled trial of mindfulness-based cancer recovery versus supportive expressive group therapy among distressed breast cancer survivors (MINDSET): long-term follow-up results. Psychooncology. (2016) 25:750–9. doi: 10.1002/pon.4150

41. De Nys L, Anderson K, Ofosu EF, Ryde GC, Connelly J, Whittaker AC. The effects of physical activity on cortisol and sleep: A systematic review and meta-analysis. Psychoneuroendocrinology. (2022) 143:105843. doi: 10.1016/j.psyneuen.2022.105843

42. Tortosa-Martínez J, ManChado C, Cortell-Tormo JM, Chulvi-Medrano I. Exercise, the diurnal cycle of cortisol and cognitive impairment in older adults. Neurobiol Stress. (2018) 9:40–7. doi: 10.1016/j.ynstr.2018.08.004

43. Farzane A, Koushkie Jahromi M. The effect of pilates training on hormonal and psychophysical function in older women. J Sports Med Phys Fitness. (2022) 62:110–21. doi: 10.23736/S0022-4707.21.12089-4

44. Leal PC, Goes TC, da Silva LCF, Teixeira-Silva F. Trait vs. state anxiety in different threatening situations. Trends Psychiatry Psychother. (2017) 39:147–57. doi: 10.1590/2237-6089-2016-0044

45. Lemay V, Hoolahan J, Buchanan A. Impact of a yoga and meditation intervention on students' Stress and anxiety levels. Am J Pharm Educ. (2019) 83:7001. doi: 10.5688/ajpe7001

46. Fang R, Li X. A regular yoga intervention for staff nurse sleep quality and work stress: a randomised controlled trial. J Clin Nurs. (2015) 24:3374–9. doi: 10.1111/jocn.12983

47. Roseen EJ, Gerlovin H, Femia A, Cho J, Bertisch S, Redline S, et al. Yoga, physical therapy, and back pain education for sleep quality in low-income racially diverse adults with chronic low back pain: a secondary analysis of a randomized controlled trial. J Gen Intern Med. (2020) 35:167–76. doi: 10.1007/s11606-019-05329-4

48. Khalsa SB. Treatment of chronic insomnia with yoga: a preliminary study with sleep-wake diaries. Appl Psychophysiol Biofeedback. (2004) 29:269–78. doi: 10.1007/s10484-004-0387-0

49. Khalsa SBS, Goldstein MR. Treatment of chronic primary sleep onset insomnia with Kundalini yoga: a randomized controlled trial with active sleep hygiene comparison. J Clin Sleep Med. (2021) 17:1841–52. doi: 10.5664/jcsm.9320

50. Raven F, van der Zee EA, Meerlo P, Havekes R. The role of sleep in regulating structural plasticity and synaptic strength: Implications for memory and cognitive function. Sleep Med Rev. (2018) 39:3–11. doi: 10.1016/j.smrv.2017.05.002

51. Paludo AC, Cook CJ, Owen JA, Woodman T, Irwin J, Crewther BT. The impact of menstrual-cycle phase on basal and exercise-induced hormones, mood, anxiety and exercise performance in physically active women. J Sports Med Phys Fitness. (2021) 61:461–7. doi: 10.23736/S0022-4707.20.10844-2




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Rodríguez-Aragón, Varillas-Delgado, Gordo-Herrera, Fernández-Ezequiel, Moreno-Heredero and Valle. 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.


OEBPS/Images/fpsyt-15-1404544-g002.jpg
PRE INTERVENTION
Lweek
Familarization

By o & B

Collecton of baselne measurements

We= &a@®

B -

INTERVENTION

Sweeks
s dapsoueck

Covotemoral peiog with e o

POST INTERVENTION
1week

uesionnsices






OEBPS/Images/fpsyt.2024.1404544_cover.jpg
& frontiers | Frontiers in Psychiatry

Effects of global postural re-education
on stress and sleep quality in health
sciences female students: a randomized
controlled trial pilot study





OEBPS/Images/fpsyt-15-1404544-g004.jpg
Cortisol [ng/dl]

—
(=)

Cortisol [ng/dl]

INTERVENTION

[a—
N

N

Wake-up 11:00 15:00 20:00

CONTROL

[\
o

—
(9]

10

Wake-up 11:00 15:00 20:00

= « «Pre Post





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Effects of global postural re-education on stress and sleep quality in health sciences female students: a randomized controlled trial pilot study

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Study design

          



          		

            2.2 Participants

          



          		

            2.3 Sample size

          



          		

            2.4 Randomization

          



          		

            2.5 Procedure

          



          		

            2.6 Primary outcomes measurements

          

            		

              2.6.1 STAI questionnaire

            



            		

              2.6.2 Cortisol levels

            



          



          



          		

            2.7 Secondary outcomes measurements

          

            		

              2.7.1 PSQI

            



            		

              2.7.2 Sleep diary

            



            		

              2.7.3 Menstrual cycle

            



          



          



          		

            2.8 Statistical analysis

          



        



        



        		

          3 Results

        



        		

          4 Discussion

        



        		

          5 Conclusions

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Main

Interaction group

effect »
biomarker X biomarker
F=10.173 F = 55.823 F =309
dfy = 1df, =40 = 410df2 dfy = 1df, =40
Cortisol
artial N2 = 0.441 partial 1 artial n? = 0.313
parbe = = 0660 PArtiall = =
p = 0.004 p < 0.001 p = 0.041

Effect sizes are given as partial 1.






OEBPS/Images/fpsyt-15-1404544-g001.jpg
Participation
questionnaire

126 people

Inclusion
criteria

100 people 26 people
48 participants

52 dropped out
of the study
Sample 1
division 24
24 Control group Intervention group
3 dropped out 4 dropped out
of the study of the study

21 participants 20 participants





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt-15-1404544-g003.jpg
Cortisol [ng/dl]
— — 18] (]
o L o v}

D

o

Cortisol [ng/dl]

—
A

—
o

Cortisol [ng/dl]

A

Pre Post

I

Cortisol [ng/dl]

[

Pre Post

- &~ Control = [ntervention

ek

Pre

ek

Post

Pre

Post

sk

11:00 a.m.






OEBPS/Images/table1.jpg
Intervention

Control

group group
Age years 19.30 (1.16) 19.71 (2.09) 0.057 0.712
Weight, kg 72.76 (7.15) 5725 (7.39) -0.55 0.054
Height, cm 165.75 (6.24) 163.67 (6.27) 20,02 0.296
BMI [kg/m2] 22.84 (2.82) 2140 (3.46) -0.143 0.167
Biomarker
Sah;’;gjz]ﬁml 27.19 (11.63) 30.12 (12.63) 0.403 0.172
Qutcomes
STAI (T-A) 17.9 (6.15) 19.48 (6.83) 0.152 0.59
STAI (S-A) 26.9 (5.50) 25.8 (8.84) 0157 0.502
PSQL 8.75 (1.99) 8.81 (1.72) 0.06 0.645
WASO [min] 7.52 (0.09) 6.01 (0.06) 0135 0.637
SE 2.26 (0.50) 2.24 (0.46) 0015 0.501
TST [min] 146215 (61.63) | 46624 (64.93) = -0.048 0215
soL 17.22 (8.27) 21257 (9.33) 0.263 0.128

Data are presented as mean (standard deviation). Continuous data were compared with t tests.
Effect sizes for t tests are given as r, for Pearson’s ) tests as ¢. P-values below 0.05 were
considered statistically significant. BMI, body mass index; STAI (T-A), Trait Anxiety
Inventory; STAI (S-A), State Anxiety Inventory; PSQI, Pittsburgh sleep quality index;
WASO, wakefulness after the onset of sleep; SE, sleep efficiency; TST, total sleep time; SOL,
sleep onset latency at the beginning of night sleep.





