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Abstract

Background: Resistant arterial hypertension (RAH) is a heterogeneous cardiovascular con-
dition influenced by biological, behavioral, psychosocial, and neuroendocrine mechanisms.
Within emerging precision medicine frameworks, psychobehavioral assessment may con-
tribute to a more individualized characterization of patients with RAH and help identify
modifiable dimensions associated with therapeutic resistance. This study evaluated the
feasibility and preliminary outcomes of a brief psychobehavioral intervention in patients
with RAH. Methods: This feasibility-oriented exploratory pre–post pilot study included
20 adults with RAH recruited from a tertiary outpatient clinic specialized in resistant
hypertension. Participants underwent psychobehavioral assessment using the Hospital
Anxiety and Depression Scale (HADS). Individuals presenting clinically significant anxiety
and/or depressive symptoms (scores ≥ 8) received an individualized semi-structured brief
cognitive–behavioral therapy (CBT) intervention consisting of 8–9 weekly sessions. Feasibil-
ity indicators included intervention adherence, completion of the protocol, operational flexi-
bility, and absence of symptom worsening. Pre- and post-intervention emotional symptoms
were compared using nonparametric analyses. Results: High baseline emotional burden
was observed, with 90% of participants presenting anxiety symptoms and 60% depressive
symptoms. Following the intervention, reductions in anxiety [median 11 (IQR 8–13) vs.
6 (4–8); p < 0.001] and depressive symptoms [10 (8–11) vs. 5 (3–8); p < 0.001] were identified.
No worsening of symptoms occurred. The intervention demonstrated satisfactory feasibil-
ity and acceptability, including flexibility for remote and in-person delivery. Conclusions:
These preliminary findings suggest that psychobehavioral phenotyping combined with
individualized brief CBT may represent a feasible complementary strategy within precision-
oriented cardiovascular care for resistant hypertension. Although causal inference cannot
be established due to the pilot design and absence of a control group, the findings support
further investigation of psychobehavioral dimensions as potentially relevant components
of personalized hypertension management.
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1. Introduction
Systemic arterial hypertension remains one of the most prevalent and clinically im-

pactful cardiovascular conditions worldwide. It is characterized by a multifactorial etiology,
frequently silent progression, and progressive target-organ damage involving the heart,
kidneys, brain, and vasculature [1–4]. Epidemiological data from Brazil indicate a sustained
increase in hypertension prevalence, reinforcing its persistent public health burden and the
need for therapeutic strategies that extend beyond pharmacological intensification [4].

Resistant arterial hypertension (RAH) represents a clinically complex condition within
the hypertensive spectrum. It is commonly defined as uncontrolled blood pressure despite
optimized treatment with three antihypertensive drug classes, including a diuretic, or con-
trolled blood pressure requiring four or more agents [1,5]. Rather than a uniform pharma-
cological failure, RAH is increasingly recognized as a heterogeneous condition integrating
hemodynamic, neurohormonal, metabolic, psychosocial, and behavioral mechanisms [6–8].
Sympathetic overactivity is considered a central contributor, promoting sustained vasocon-
striction, arterial stiffness, and persistent elevation of peripheral resistance [9].

Psychological distress has emerged as a relevant factor in cardiovascular regulation.
Anxiety and depressive symptoms have been associated with resistant hypertension, in-
creased blood pressure variability, autonomic imbalance, treatment non-adherence, and
adverse cardiovascular outcomes [10–14]. Chronic psychosocial stress may activate both
the sympathetic nervous system and the hypothalamic–pituitary–adrenal axis, contributing
to endothelial dysfunction, cortisol dysregulation, sodium retention, inflammation, and
increased vascular resistance [9,15,16].

Within emerging precision medicine perspectives, there is increasing recognition of the
importance of understanding the individual as a whole, integrating biological, behavioral,
and psychosocial dimensions in clinical decision-making. Precision medicine in cardiovas-
cular disease increasingly recognizes that therapeutic response variability cannot be fully
explained by traditional biological markers alone. Behavioral regulation, emotional distress,
coping patterns, treatment adherence, and psychosocial stress exposure may contribute
to clinically meaningful heterogeneity among patients with resistant hypertension. In
this context, psychobehavioral phenotyping may represent a complementary strategy for
identifying potentially modifiable dimensions associated with therapeutic resistance and
differential clinical trajectories. Rather than replacing conventional cardiovascular man-
agement, this approach seeks to integrate psychosocial and behavioral information into a
broader individualized care model [16–19]. Accordingly, precision-oriented cardiovascular
care moves beyond standardized therapeutic models and emphasizes individual variability
in disease expression, treatment response, and health-related behaviors [17].

Within this context, identifying potentially modifiable contributors underlying ther-
apeutic resistance may support more individualized cardiovascular care [17]. Cognitive–
behavioral therapy (CBT), grounded in the restructuring of maladaptive cognitive patterns
and emotional regulation processes, has well-established efficacy for anxiety and depressive
symptoms [18,19]. Evidence also suggests that CBT-based interventions may be associ-
ated with reductions in blood pressure parameters and improvements in psychological
outcomes in hypertensive patients [20].

Considering the multifactorial nature of resistant arterial hypertension, standardized
therapeutic approaches may be insufficient to address the complexity and interindividual
variability of this condition. Increasing evidence suggests that emotional distress, stress-
related neuroendocrine dysregulation, maladaptive coping, and behavioral barriers to
adherence may contribute to therapeutic resistance and variability in clinical outcomes. De-
spite growing recognition of mind–body interactions in cardiovascular disease, structured
psychobehavioral assessment remains underexplored in resistant hypertension. Within
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emerging precision-oriented cardiovascular care models, these dimensions may represent
relevant complementary targets for individualized therapeutic strategies.

Therefore, this study aimed to evaluate the feasibility, acceptability, and preliminary
outcomes of a brief CBT intervention informed by psychobehavioral assessment in patients
with resistant arterial hypertension.

2. Materials and Methods
2.1. Study Design and Participants

This was a feasibility-oriented, exploratory pre–post pilot intervention study con-
ducted between March 2023 and May 2024 at a university hospital outpatient clinic spe-
cialized in resistant hypertension. Twenty adults diagnosed with RAH were included. All
participants provided informed consent.

As a pilot study, no formal sample size calculation was performed. The sample was
considered adequate to explore feasibility and preliminary signals of change.

2.2. Psychobehavioral Assessment

Participants were screened using the Hospital Anxiety and Depression Scale (HADS).
Individuals scoring ≥ 8 in anxiety and/or depression were considered to present clinically
relevant affective symptoms and were invited to participate in the psychotherapeutic
phase [21].

2.3. Outcomes

Primary outcomes included feasibility and acceptability of the intervention protocol.
Feasibility indicators included successful delivery of the planned sessions, completion
of the psychotherapeutic phase, and absence of symptom worsening. Acceptability was
explored through participant adherence, engagement throughout the intervention, and
the operational flexibility of session delivery, including in-person and remote modalities
according to participant availability. Secondary outcomes included changes in anxiety and
depressive symptoms assessed by the HADS.

2.4. Intervention

The intervention was delivered by a trained clinical psychologist with experience in
cognitive–behavioral therapy (CBT) and cardiovascular-related psychological care. Partici-
pants underwent an individualized brief CBT protocol consisting of 8–9 weekly sessions
lasting approximately 50 min each, conducted either in person or remotely according to
participant availability and logistical feasibility (Figure 1).

Sessions followed a semi-structured format based on established CBT principles, al-
though the intervention was not derived from a fully manualized protocol [22]. To improve
reproducibility, the intervention followed a structured therapeutic sequence while main-
taining flexibility according to individual psychobehavioral characteristics and emotional
demands identified during clinical assessment.

Session 1 focused on clinical interview, psychobehavioral assessment, collaborative
treatment planning, establishment of the therapeutic confidentiality agreement, and iden-
tification of the main emotional and behavioral demands associated with hypertension
management. An individualized problem list was developed to guide psychotherapy and
support psychobehavioral formulation. These procedures aimed to facilitate the interruption
of maladaptive maintenance cycles associated with anxiety and depressive symptoms.
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Figure 1. Flowchart of the three-stage cognitive–behavioral intervention protocol and assessment
process. Salvador, Bahia, Brazil, 2024.

Sessions 2–3 emphasized psychoeducation regarding the interaction between emo-
tional stress, cognition, behavioral responses, and cardiovascular symptoms. During these
sessions, dysfunctional automatic thoughts, maladaptive beliefs, emotional triggers, and
behavioral patterns associated with psychological distress were identified and monitored.

Sessions 4–6 focused on cognitive restructuring, behavioral activation, emotional reg-
ulation, and coping-skills training. Intervention components were selected according to
individual patient needs and included pleasant activity scheduling, thought records, identi-
fication and restructuring of dysfunctional automatic thoughts, decisional balance exercises
addressing advantages and disadvantages of maintaining maladaptive beliefs, coping
cards, downward arrow technique, cognitive continuum exercises, belief modification
strategies, stress management techniques, and problem-solving training.

Sessions 7–8 emphasized consolidation of adaptive coping strategies, reinforcement
of therapeutic gains, relapse prevention, emotional self-monitoring, and identification of
daily triggers associated with anxiety and depressive symptoms. Participants were also en-
couraged to adopt behavioral and lifestyle strategies potentially associated with improved
emotional well-being, quality of life, emotional regulation, and treatment adherence.

When a ninth session was required, it was used for individualized reinforcement,
therapeutic closure, and final review of coping strategies and relapse-prevention techniques.

Following completion of the intervention, the Hospital Anxiety and Depression Scale
(HADS) was reapplied to assess post-intervention emotional symptoms and compare pre-
and post-intervention scores.

2.5. Statistical Analysis

Statistical analyses were descriptive and exploratory. Pre–post comparisons were
performed using the Wilcoxon signed-rank test. Results are presented as medians and
interquartile ranges.

Given the small sample size, results should be interpreted cautiously and are not
intended to support inferential generalization.

Effect sizes were estimated to provide an indication of the magnitude of change.
Confidence intervals were not calculated due to the exploratory pilot design and small
sample size.
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3. Results
Feasibility was supported by the successful delivery of the 8–9 session protocol,

absence of symptom worsening, and completion of the intervention among participants
who entered the psychotherapeutic phase. To facilitate adherence, sessions were conducted
either in person or remotely according to participant availability and logistical needs. Some
individuals initially screened for participation were not included in the psychotherapeutic
phase due to outdated contact information or failure to attend the initial psychological
intake interview.

Twenty participants were included (Table 1). The median age was 55 years
(IQR: 48–64). Most participants were female, had a partner, had children, and all self-
identified as Afro-descendant. Regarding socioeconomic characteristics, most participants
reported a family income between one and two minimum wages and had completed
secondary education (Table 1).

Table 1. Clinical and sociodemographic characteristics of 20 individuals with resistant arterial
hypertension. Salvador, Bahia, Brazil, 2023.

Characteristics Results
n (%)

Age, years, median (IQR) 55 (49–64)
Female sex 18 (90%)
Afro-descendant skin color 20 (100%)
Secondary Education 15 (75%)
Higher Education 5 (25%)
Without partner 9 (45%)
With partner 11 (55%)
Has children 18 (90%)
Retired/pensioner 9 (45%)
Family income: less than 1 minimum wage 3 (15%)
Family income: 1–2 minimum wages 14 (70%)
Family income: 3–4 minimum wages 3 (15%)
Normal weight 2 (10%)
Overweight 5 (25%)
Obesity 13 (65%)

Note. BMI categorized according to obesity classes defined by the World Health Organization.

At baseline, clinically significant emotional distress was highly prevalent. Eighteen
participants (90%) presented symptoms compatible with anxiety, 12 (60%) presented depres-
sive symptoms, and 10 (50%) exhibited concomitant anxiety and depression. Considerable
interindividual variability in emotional symptom burden was observed across participants,
reinforcing the heterogeneous psychobehavioral profile of patients with resistant hyperten-
sion. These findings support the relevance of incorporating psychobehavioral dimensions
into broader individualized cardiovascular assessment models [17,18].

Following the psychotherapeutic intervention, reductions in symptom scores were
observed in both anxiety and depressive symptoms. Among the 18 participants presenting
anxiety symptoms at baseline, 13 (72.2%) showed reduced symptoms, while five (27.8%)
showed no change. Among the 12 participants with depressive symptoms, seven (58.3%)
improved and five (41.7%) remained stable. No participants exhibited worsening of symp-
toms, and no new cases of anxiety or depression were identified after the intervention.

Consistent with these findings, significant reductions in HADS scores were observed
after the intervention. Median anxiety scores decreased from 11 (IQR: 8–13) at baseline
to 6 (IQR: 4–8) post-intervention (p < 0.001). Depressive symptom scores also decreased
significantly, from 10 (IQR: 8–11) to 5 (IQR: 3–8) (p < 0.001) (Figures 2 and 3).

https://doi.org/10.3390/jpm16060293

https://doi.org/10.3390/jpm16060293


J. Pers. Med. 2026, 16, 293 6 of 10

Figure 2. Box plot illustrating the distribution of HADS anxiety scores before and after the interven-
tion. Median values, interquartile ranges, and variability are presented. A statistically significant
reduction in anxiety symptoms was observed following the intervention (p < 0.001). Salvador, Bahia,
Brazil, 2024.

Figure 3. Box plot illustrating the distribution of HADS depressive symptom scores before and after
the intervention. Median values, interquartile ranges, and variability are presented. A statistically
significant reduction in depressive symptoms was observed following the intervention (p < 0.001).
Salvador, Bahia, Brazil, 2024.

4. Discussion
This pilot study demonstrates a high prevalence of anxiety and depressive symptoms

among patients with RAH and suggests that a brief individualized cognitive–behavioral
therapy (CBT) protocol may represent a feasible approach within cardiovascular care.
However, given the exploratory design, these findings should be interpreted cautiously
and do not allow causal inference.
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The present findings also support the growing recognition that psychobehavioral
characteristics may contribute to variability in clinical presentation in RAH, highlighting
their potential relevance in the broader characterization of this condition.

RAH is increasingly conceptualized as a heterogeneous clinical condition influenced by
complex interactions between biological, behavioral, and environmental determinants [1–3].
Within contemporary precision medicine frameworks, resistant hypertension is increasingly
understood as a multidimensional condition involving biological, behavioral, psychoso-
cial, and environmental interactions [16–19]. Although current precision cardiovascular
approaches traditionally emphasize molecular and genomic markers, there is growing
recognition that psychobehavioral characteristics may also influence disease trajectories,
treatment adherence, autonomic regulation, and therapeutic responsiveness. In this context,
psychobehavioral assessment may contribute to a broader individualized characteriza-
tion of patients with resistant hypertension, particularly when emotional distress and
maladaptive coping patterns are clinically relevant.

The present findings support the hypothesis that anxiety and depressive symptoms
may represent potentially actionable dimensions within resistant hypertension manage-
ment. While no formal phenotypic stratification was performed, the high prevalence
of emotional symptoms observed in this cohort reinforces the importance of integrating
psychosocial dimensions into individualized cardiovascular care models.

In the present study, the demographic and clinical profile of the participants re-
flected characteristics previously associated with resistant hypertension. Obesity and
Afro-descendant ethnicity were characteristic features within the sample. Previous ev-
idence suggests that Afro-descendant populations may present a higher prevalence of
resistant hypertension and differential responses to antihypertensive therapies, potentially
reflecting complex genetic, environmental, and socioeconomic determinants [23]. In addi-
tion, obesity represents an important modifiable risk factor, as weight reduction has been
associated with reductions in blood pressure levels and a lower likelihood of developing
resistant hypertension [14]. These findings reinforce the multifactorial nature of RAH and
highlight the importance of considering clinical and demographic heterogeneity when
interpreting treatment responses.

Beyond these clinical determinants, our findings emphasize the relevance of psychobe-
havioral factors in this population. The high baseline prevalence of anxiety (90%) and
depressive symptoms (60%) observed in this cohort suggests that emotional distress may
represent a frequent and relevant dimension in patients with resistant hypertension. These
results are consistent with previous studies reporting associations between anxiety and
depressive disorders and resistant hypertension [4].

Following the psychotherapeutic intervention, reductions in emotional symptom
scores were observed. These changes should be interpreted with caution, as the absence of
a control group prevents the exclusion of alternative explanations. The observed changes
may also be influenced by non-specific factors such as therapeutic interaction, expectancy
effects, and regression to the mean.

Previous studies have demonstrated that CBT-based approaches may be associated
with reductions in psychological distress and improvements in health-related behaviors in
patients with chronic cardiovascular conditions. Recent evidence from a systematic review
and meta-analysis by Wang et al. demonstrated that internet-based CBT interventions were
associated with significant reductions in anxiety and depressive symptoms among patients
with cardiovascular and cerebrovascular diseases, reinforcing the potential relevance of
psychobehavioral interventions in cardiovascular populations [24].

From a mechanistic perspective, sympathetic nervous system overactivity has been
described as an important pathway in the pathophysiology of hypertension [7]. Chronic
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anxiety and psychological stress may be associated with sustained autonomic activation
and dysregulation of the hypothalamic–pituitary–adrenal axis, contributing to endothelial
dysfunction and increased vascular resistance [6,7]. Emerging evidence also suggests
that psychobehavioral interventions may influence stress-related biological pathways,
including inflammatory signaling, neuroendocrine regulation, and epigenetic mechanisms
such as DNA methylation, reinforcing the potential biological interface between emotional
regulation and cardiovascular health [25]. However, no physiological or biomarker data
were collected in the present study, and mechanistic interpretations remain speculative.

Although some studies suggest that CBT-based interventions may be associated with
reductions in blood pressure parameters [10], such effects were not directly evaluated in
the present study and should not be inferred.

Within emerging precision medicine perspectives, psychobehavioral assessment may
represent a complementary dimension for characterizing patients with resistant hyperten-
sion. However, no formal stratification or phenotype-driven approaches were applied in
this study.

These findings are also consistent with emerging evidence supporting digitally de-
livered psychological interventions as complementary strategies in cardiovascular care,
particularly for addressing emotional distress and behavioral regulation in chronic cardio-
vascular conditions [26]. A recent systematic review and network meta-analysis by Ding
et al. demonstrated that digital psychological interventions may contribute to improve-
ments in psychological outcomes among cardiovascular patients, reinforcing the potential
relevance of flexible and accessible psychobehavioral care models within individualized
cardiovascular management frameworks [26].

The absence of symptom worsening supports the tolerability of the intervention. How-
ever, statements regarding scalability or broad clinical applicability should be interpreted
cautiously given the pilot nature of the study.

From a clinical perspective, the operational flexibility and tolerability observed in
this pilot study may support the future incorporation of structured psychobehavioral
assessment into multidisciplinary resistant hypertension care programs. Although pre-
liminary, these findings suggest that individualized psychological interventions may help
address emotional distress and behavioral barriers potentially associated with therapeutic
resistance. Future precision-oriented cardiovascular models may benefit from integrating
psychobehavioral dimensions alongside conventional clinical and biological assessments.

Limitations

This study has several important limitations. The small sample size and absence of
a control group limit causal inference. The inclusion of participants with elevated HADS
scores may introduce selection bias and regression to the mean. No follow-up assessments
were conducted, preventing evaluation of sustained effects. Additionally, no objective
clinical outcomes, such as blood pressure measurements, were included.

Future studies should include controlled designs, longitudinal follow-up, and objective
physiological measures to better understand the clinical relevance of psychobehavioral
interventions in resistant hypertension.

Taken together, these findings provide preliminary evidence that psychobehavioral
factors may represent a relevant dimension for future investigation in resistant arterial
hypertension, although their clinical implications remain to be determined.

5. Conclusions
This feasibility-oriented pilot study provides preliminary evidence that psychobe-

havioral assessment combined with individualized brief cognitive–behavioral therapy is
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feasible and well tolerated among patients with resistant arterial hypertension. Significant
reductions in anxiety and depressive symptoms were observed following the intervention,
suggesting that emotional distress may represent a clinically relevant dimension within the
heterogeneous phenotype of resistant hypertension.

Within emerging precision-oriented cardiovascular care models, psychobehavioral
phenotyping may contribute to a broader individualized understanding of therapeutic
resistance and patient variability. However, due to the exploratory pre–post design, small
sample size, and absence of a control group, causal inferences regarding intervention
effectiveness cannot be established. These findings should therefore be interpreted as
hypothesis-generating and supportive of future controlled studies incorporating physi-
ological outcomes, ambulatory blood pressure monitoring, longitudinal follow-up, and
multidimensional precision medicine approaches.
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10. Duman, H.; Duman, H.; Puşuroğlu, M.; Yılmaz, A.S. Anxiety disorders and depression are associated with resistant hypertension.

Adv. Clin. Exp. Med. 2024, 33, 111–118. [CrossRef] [PubMed]
11. Lutchman, Y.; Naicker, K.; Mungroo, M.R.; Moola, F.; Bester, M.; Khan, S.; Govender, N.; Singh, P.; Moodley, D.; Ramklass, S.; et al.

Blood pressure variability in individuals with depression and anxiety. Cereb. Circ. Cogn. Behav. 2024, 5, 100152.
12. Oliveira, A.R.; Bezerra, H.C.J.; Gaudêncio, E.O.; Batista, J.R.M.; Lucena, M.S.R. High blood pressure, anxiety, and stress:

An integrative review. Psicol. Estud. 2021, 26, e46083.
13. Agostinho, T.F.; Donadon, M.F.; Bullamah, S.K. Cognitive-behavioral therapy and depression: Interventions in the maintenance

cycle. Rev. Bras. Ter. Cogn. 2019, 15, 59–65.
14. Brotman, D.J.; Golden, S.H.; Wittstein, I.S. The cardiovascular toll of stress. Lancet 2007, 370, 1089–1100. [CrossRef]
15. Araújo, D.F.; Costa, E.L. The effectiveness of online cognitive-behavioral therapy during COVID-19: A systematic review. Rev.

Bras. Ter. Cogn. 2021, 17, 105–112.
16. Ashley, E.A. The precision medicine initiative: A new national effort. JAMA 2016, 315, 613–614. [CrossRef]
17. Fragoulis, C.; Spanorriga, M.-K.; Bega, I.; Prentakis, A.; Kontogianni, E.; Tsioufis, P.-A.; Palkopoulou, M.; Ntalakouras, J.; Iliakis, P.;

Leontsinis, I.; et al. Behavioural Cardiology: A Review on an Expanding Field of Cardiology—Holistic Approach. J. Pers. Med.
2025, 15, 355. [CrossRef]

18. He, X.; You, G. Precision Medicine and Personalized Nursing in Cardiovascular Disease: Clinical Applications and Frontier
Developments. Front. Cardiovasc. Med. 2026, 13, 1616059. [CrossRef]

19. Baourda, V.C.; Panagiotakos, D. Cognitive Behavioral Therapy for the Management of Cardiometabolic Disease Risk Factors:
A Systematic Meta-Review of Meta-Analyses. BMC Psychiatry 2025, 25, 686. [CrossRef]

20. Beck, J.S. Cognitive Behavior Therapy: Basics and Beyond, 3rd ed.; Guilford Press: New York, NY, USA, 2021.
21. Zigmond, A.S.; Snaith, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand. 1983, 67, 361–370. [CrossRef]
22. Nicoletti, E.A.; Donadon, M.F. Maintenance cycles in cognitive-behavioral therapy: Case formulation, treatment planning, and

specific interventions. Sinopsys 2019, 13, 13–65.
23. Macedo, C.; Roque, A.J.; Macedo, I.S. Clinical characteristics of resistant versus refractory arterial hypertension in a population of

Afro-descendant hypertensive patients. Arq. Bras. Cardiol. 2020, 115, 31–39.
24. Wang, S.; Gao, L.; Wang, C.; Bai, J.; Shen, M.; Zhao, X.; Lin, M. Effects of Internet-Based Cognitive Behavioral Therapy on

Anxiety and Depressive Symptoms among Patients with Cardiovascular and Cerebrovascular Diseases: A Systematic Review
and Meta-Analysis. Front. Psychiatry 2025, 15, 1433558. [CrossRef]

25. Saban, K.L.; Janusek, L.; de la Pena, P.; Lee, S.; Tell, D.; Mathews, H.; Nowak, A.L.; Nyembwe, A.; Taylor, J.Y. Changes in DNA
Methylation Associated With Psychobehavioral Interventions: A Scoping Literature Review. Biol. Res. Nurs. 2025, 27, 666–682.
[CrossRef]

26. Ding, M.; Wang, M.; Gao, M.; Zou, J.; Li, L.; Chen, J.; Yan, L.; Li, M.; Zhong, X.; Yuan, F. Efficacy of Digital Psychological
Interventions for Psychological Outcomes in Cardiovascular Patients: A Systematic Review and Network Meta-Analysis. Eur. J.
Cardiovasc. Nurs. 2026, zvag052. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jpm16060293

https://doi.org/10.34119/bjhrv8n4-203
https://doi.org/10.1007/s11906-018-0893-8
https://doi.org/10.17219/acem/166304
https://www.ncbi.nlm.nih.gov/pubmed/37386855
https://doi.org/10.1016/S0140-6736(07)61305-1
https://doi.org/10.1001/jama.2015.3595
https://doi.org/10.3390/jpm15080355
https://doi.org/10.3389/fcvm.2026.1616059
https://doi.org/10.1186/s12888-025-07015-8
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.3389/fpsyt.2024.1433558
https://doi.org/10.1177/10998004251346179
https://doi.org/10.1093/eurjcn/zvag052
https://doi.org/10.3390/jpm16060293

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Psychobehavioral Assessment 
	Outcomes 
	Intervention 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

