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Abstract

Background/Objectives: People with MS continue to experience relapses despite the use
of disease-modifying therapies. This has motivated growing interest in the potential of
non-pharmacological factors to reduce relapse risk. However, previous studies have been
heterogeneous, and current clinical guidelines lack clarity on which measures should be
incorporated into routine care. We aim to conduct an umbrella review of systematic reviews
with meta-analyses to determine the current evidence on non-pharmacological exposures
associated with relapse risk in MS. Methods: We searched PubMed, Embase and Cochrane
to identify systematic reviews with meta-analyses that evaluated the association between
non-pharmacological exposures and relapse risk. We included observational studies that
reported on relapses as an outcome. The effect sizes (relative risk [RR] or standardized
mean difference [SMD]) and certainty of evidence were assessed using components of
the GRADE framework. Results: We screened 3366 articles and identified 11 systematic
reviews for inclusion. Protective factors were breastfeeding (RR 0.63, high certainty), preg-
nancy (SMD —0.52, moderate certainty), menopause (SMD —0.5, low certainty), autumn
months (RR 0.97, moderate certainty) and increasing levels of vitamin D (RR 0.9, low cer-
tainty). Risk factors were early postpartum period (RR 1.87, moderate certainty) and stress
(d = 0.53, moderate certainty). Influenza vaccination (low certainty), COVID-19 infection
(low certainty), and vitamin D levels above 50 nmol/L (low certainty) were not statisti-
cally associated with relapse risk. Conclusions: Our umbrella review highlights the need
for more robust studies to strengthen the certainty of evidence on non-pharmacological
exposures and relapse risk in people with MS. Current findings support promoting breast-
feeding, careful disease management throughout the pregnancy-postpartum period, and
the implementation of stress mitigation strategies.

Keywords: multiple sclerosis; relapse; risk factors

1. Introduction

Multiple sclerosis is an inflammatory disease of the central nervous system character-
ized by gliotic scarring in areas of chronic demyelinated plaques [1]. Relapses are defined
as acute or subacute episodes of new or increasing neurologic dysfunction followed by full
or partial recovery [2]. Disability in the course of MS may be driven by the occurrence of
relapses (relapse-associated worsening) as well as by progression independent of relapse
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activity (PIRA) [3]. Relapses are key drivers of disability accumulation, particularly in the
early years of the disease [3]. Current treatments aim to control inflammatory activity, but a
curative approach is still not available for MS. Therefore, relapse control remains a central
goal in both clinical practice and research.

However, clinical relapses still occur even in patients receiving high-efficacy
treatments [4,5], and this is one of the reasons for switching therapies [6,7]. Moreover,
patients frequently seek evidence-based, non-pharmacological strategies to reduce re-
lapse risk, yet the recommendations provided in routine clinical practice remain highly
heterogeneous [8]. Over the past decades, an increasing number of systematic reviews
and meta-analyses have evaluated relapse risk across diverse exposures, resulting in a
fragmented evidence base that has not yet been comprehensively appraised [9].

This background creates a timely rationale for conducting an umbrella review of
systematic reviews. Our goal was to identify which exposures have high-quality evidence
of increasing or decreasing relapse risk, in order to guide patient education and improve
relapse prevention.

2. Methods

We conducted an umbrella review of non-pharmacological exposures as risk factors
for multiple sclerosis (MS) relapse. This study complies with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) reporting guideline, adapted for
umbrella reviews. The umbrella review was registered retrospectively in Open Science
Framework at https://osf.io/69f43/ (accessed on 26 November 2025). A systematic search
of PubMed, Embase, and Cochrane databases was performed from inception to 20 March
2025, to identify systematic reviews and meta-analyses of observational studies involv-
ing patients with MS that evaluated the association between various exposures and the
occurrence of MS relapses. Search terms included: Pubmed ((“systematic review” ) OR
(meta-analysis )) AND (“multiple sclerosis” ) AND ((activity ) OR (relapse ) OR (recurrence
)); Embase ((‘systematic review’ ) OR (meta-analysis )) AND (‘multiple sclerosis’ ) AND
((activity ) OR (relapse ) OR (recurrence )); and Cochrane ((“systematic review” ) OR (meta-
analysis )) AND (“multiple sclerosis” ) AND ((activity ) OR (relapse ) OR (recurrence )).
No filters were used. The inclusion criteria were systematic reviews with meta-analyses of
observational studies that analyzed non-pharmacological risk factors for MS relapses. We
excluded: meta-analyses that included disease-modifying drugs as exposures, umbrella
reviews, meta-analyses investigating only genetic risk factors, meta-analyses assessing
MS incidence or disease progression without relapses, meta-analyses of interventional
studies, meta-analyses without quantitative synthesis, and meta-analyses of studies lacking
a comparative control group.

Potentially eligible articles were reviewed in full and independently by two investi-
gators (ST and GDS). Any conflicts were resolved by consensus. Duplicate articles were
initially screened and excluded using a semi-automated system via Rayyan online software
version 2025 [10] and were manually verified by the authors. For each individual risk factor,
we included the most recent study that met the inclusion criteria.

Data extraction was performed by two independent investigators (ST and GDS). In case
of discrepancies, the final decision was reached by consensus after review. For each included
article, we extracted data on: the specific risk factor, journal and year of publication, number
of primary studies included, summary effect size and effect size of the largest included
study (with corresponding 95% confidence interval), total number of cases and controls,
heterogeneity estimates (I?), publication bias assessment (Egger’s test p-value or funnel
plot analysis), and the type of effect size reported (relative risk [RR] or standardized mean
difference [SMD]). The certainty of evidence and the presence of biases were assessed using
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components of the GRADE framework, considering whether associations remained after
excluding studies at high risk of bias, the presence of imprecision (confidence intervals
excluding 1 and more than 1000 participants), inconsistency (I?> > 50%), and publication bias
(Egger’s test). Lack of reporting on these aspects was considered a reason for downgrading
the certainty of evidence.

3. Results

Database searching identified 3359 articles (1992 in Embase, 1083 in PubMed, and 284
in Cochrane), and an additional 7 articles were identified through other citation sources.
After removing duplicates and screening titles and abstracts, 176 articles remained for full-
text review (Figure 1). Ultimately, 11 systematic reviews were included and are summarized

in Table 1.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Figure 1. Flowchart of included studies.
Table 1. Characteristics and bias assessment of the included meta-analyses.
. Number of Total Number of Random-Effects a 2
Risk Factor Primary Studies Cases/Controls Summary Effect Size p Random Largest Study I
Protective factors
Breastfeeding [11] 15 1053/751 OR = 0.63 (0.45-0.88) 0.006 0.65 (0.41-1.02) 48.2%
Pregnancy [12] 15 2426 SMD = —0.5 (0.67-0.38) <0.001 NA 89.7%
SMD = —0.52 0.46
C 0,
Menopause [13] 4 343 (—0.88—0.15) NA (0.23; 0.69) 73.6%
Season variation 24 29,106 RR = 0.97 (0.95-0.98) NA 0.97 (0.95; 0.98) 0.02%
(fall) [14]
Increase by
25 nmol/L in vitamin 8 3130 RR =0.9 (0.83-0.99) NA 0.94 (0.86; 1.02) 51.5%

D levels [15]
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Table 1. Cont.
. Number of Total Number of Random-Effects a 2
Risk Factor Primary Studies Cases/Controls Summary Effect Size p Random Largest Study I
Risk factors
Stress (war) [16] 2 372 HR =3.0 (1.56-5.81) NA 2.74 (1.76; 4.25) NA
Stress [17] 14 1082 d =0.53 (0.4-0.65) <0.0001 NA 21.8%
Postpartum _ . o
0-3 months [15] 11 2679/2739 RR =1.87 (1.4-2.5) <0.0001 1.71 (1.29; 2.27) 82%
Postpartum _ . . o
0-12 months [18] 8 2455/2498 RR =1.29 (1.08-1.54) 0.004 1.31 (1.06; 1.61) 73%
Factors with no association
COVID [19] 10 2783/24 RR =0.97 (0.67-1.41) 0.87 1.12 (0.65-1.95) 30%
Influenza vaccine [20] 5 156/157 RR =1.24 (0.89-1.72) 0.2 NA 0%
Serum vitamin 296 patients with _
D > 50 nmol /L [15] 2 MS ¢ RR =0.47 (0.19-1.17) 0.105 NA NA
Particulate matter [21] 3 NA RR =1.24 (0.95-1.62) NA NA NA f

2 Largest study was considered the one with the biggest weight; P Studies assessed both relapse rates of MS
patients before and after pregnancy and relapse rates of pregnant vs. nonpregnant patients; ¢ Patients were
compared for relapse rates before and after menopause; 9 Studies assessed both relapse rates of MS patients before
and after infection in a longitudinal manner and relapse rates of infected vs. non-infected patients; ¢ Exposed
number of patients not discriminated in every study; f I> was not available, but Cochran Q = 16.85 (p < 0.001); NA:
not available.

All 11 meta-analyses reported the number of primary studies included. One article
(particulate matter) [21] did not specify how many patients and controls were included
in the relapse risk analysis. The most commonly reported effect size was the risk ratio
(RR), used in seven studies, followed by odds ratio (OR), standardized mean difference
(SMD), and Cohen’s d. Most studies calculated random-effect summary effect size, but
this information was not described in one article (vaccination) [20]. The p-value was not
reported in four studies. Individual data from primary studies were available in seven
meta-analyses, allowing us to identify the largest study and its corresponding effect size.
Heterogeneity was assessed in 10 studies: nine used the I? statistic, and one used Cochran’s
Q test. Publication bias was identified in four studies. The Egger test p-value was available
in three of them: 0.6 in breastfeeding meta-analysis, 0.4 in COVID meta-analysis, and
0.006 in particulate matter. A funnel plot was presented in one study (pregnancy), with no
evidence of significant bias.

Maternity-related issues were extensively studied. We found seven meta-analyses
evaluating relapse risk during pregnancy, and included the most recent one [12]. Pregnancy
was considered a protective factor [SMD = —0.5 (95% CI: —0.67 to —0.38), p < 0.001].
Breastfeeding was assessed in two meta-analyses, and we included the most recent [11].
In this study, breastfeeding was consistently associated with a decreased risk of relapse
[OR = 0.63 (95% CI: 0.45 to 0.88), p = 0.006], and the association appeared stronger in studies
evaluating exclusive breastfeeding. The postpartum period was evaluated in only one
meta-analysis [18], which demonstrated a consistently higher risk of relapses in the first
months after delivery, particularly within the first three months [RR = 1.87 (95% CI: 1.4
to 2.5), p <0.0001], and a reduced risk in the 10-12 months following delivery [RR = 0.81
(95% CI: 0.67 to 0.98), p = 0.03].

Two meta-analyses evaluated the association between menopause and relapse risk,
and we included the most recent one [13], which found menopause to be a protective factor
[SMD = —0.52 (95% CI: —0.88 to —0.15)].

A large number of meta-analyses investigated vitamin D levels in relation to relapse
risk. However, most assessed the effects of vitamin D supplementation, and only one meta-
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analysis included exclusively observational data [15]. This study reported a 10% reduction
in relapse risk per 25 nmol/L increase in serum 25(OH)D levels [RR = 0.90 (95% CI: 0.83
to 0.99)]. However, a categorical analysis comparing levels above 50 nmol/L showed a
non-significant protective association [RR = 0.47 (95% CI: 0.19 to 1.17)].

Seasonality was also studied. One systematic review with meta-analysis found autumn
to be a protective factor against relapse [RR = 0.97 (95% CI: 0.95 to 0.98)], with no significant
increase or decrease in relapse risk associated with other seasons [14].

Stress was evaluated in several meta-analyses. The most recent one identified war-
related stressors, such as missile attacks, as potential triggers for increased relapse risk,
although findings were inconsistent [16]. Two larger studies could be meta-analyzed
and indicated a threefold increase in relapse risk associated with missile attacks during
wartime [HR = 3.0 (95% CI: 1.56 to 5.81)]. However, this contrasted with a smaller study
of 32 patients, which reported a reduction in relapse risk during the war. An additional
earlier meta-analysis [17] also evaluated stress in a more general manner and demonstrated
a moderate effect size for stressful life events as a risk factor for MS relapse [d = 0.53;
95% CI: 0.40 to 0.65].

Only one meta-analysis evaluated the association between vaccination and relapse
risk in MS [20]. It included five studies assessing relapse risk following influenza vacci-
nation and found no statistically significant association [RR = 1.24 (95% CI: 0.89 to 1.72)].
No meta-analyses were found evaluating the risk of relapse following vaccination with
BCG, chickenpox, diphtheria, DPT (diphtheria, pertussis, tetanus), hepatitis A, hepatitis B,
measles, MMR (measles, mumps, rubella), mumps, pertussis, pneumococcal, polio, rabies,
rubella, tetanus, typhoid fever, or yellow fever.

Regarding viral infections, we found only one meta-analysis assessing COVID-19 and
relapse risk in MS. It found no significant association between acute COVID-19 infection
and relapse occurrence [19]. Meta-regression analysis revealed no significant effects of
potential confounders, including sample size, sex ratio, age, disease duration, vaccination
status, infection severity, overall DMT use, or specific use of anti-CD20 therapies [19].

Air pollution was assessed in three meta-analyses; we included the most recent
one [21], which analyzed the association between exposure to particulate matter and MS
risk. However, only a limited number of studies specifically addressed relapse risk, and no
statistically significant association was observed.

Other factors analyzed, but lacking adequate observational meta-analyses, included
dietary habits, physical activity, smoking, comorbidities, serum homocysteine, vitamin B12,
folate levels, contraceptive use and assisted reproductive techniques. Meta-analyses on
hormone replacement therapy were excluded due to their interventional design.

Table 2 summarizes the certainty-of-evidence assessment according to selected GRADE
components. Only one study (on breastfeeding) was classified as having high certainty.
Four studies were classified as moderate certainty, and six studies were rated as having
low certainty of evidence, primarily due to small sample sizes.

In summary, the identified protective factors were: breastfeeding [RR = 0.63; high
certainty], pregnancy [SMD = —0.52; moderate certainty], menopause [SMD = —0.50;
low certainty], autumn months [RR = 0.97; moderate certainty], and increasing vitamin
D levels [RR = 0.90; low certainty]). The identified risk factors were: early postpartum
period [RR = 1.87; moderate certainty], and stress, particularly war-related stress [RR = 3.0;
low certainty]. The following factors were not significantly associated with relapse risk:
Influenza vaccination (low certainty). COVID-19 infection (low certainty), exposure to
particulate matter (low certainty) and vitamin D levels above 50 nmol/L (low certainty).
Figure 2 illustrates the pathophysiological model underlying our study.
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Table 2. Summary of the certainty of evidence from the included studies.

Significance
. Sample Size Threshold Reached 95% Prediction Estimate of Certainty of
Risk Factor (Number of (Under the Interval Rule Heterogeneity 2 Evidence
Cases) Random-Effects 8 y
Model)
Breastfeeding >1000 <0.05 Excluding the Not large High
null value
COVID >1000 >0.05 Including the Not large Low
null value
Excluding the
Pregnancy >1000 <0.05 null valae Very large Moderate
Menopause <500 NA Excluding the Large Low
null value
Particulate <500 NA Including the Very large Low
matter null value
Postpartum >1000 <0.05 Excluding the Large Moderate
null value
Season variation >1000 NA Excluding the Not large Moderate
null value
War-related <500 NA Excluding the NA Low
stress null value
Stress >1000 <0.05 Excluding the Not large Moderate
null value
Inﬂugnza <500 >0.05 Including the Not large Low
vaccine null value
Serum vitamin D >1000 >0.05 Excluding the Large Low
null value

2 Heterogeneity was classified as not large (12 < 50%), large (I > 50% but I? < 75%), and very large (I> > 75%).
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Figure 2. Graphic illustration summarizing protective (green, upper section), risk (red, lower and
right sections), and neutral (gray, lower and left section) factors associated with relapse risk in MS.

4. Discussion

We found high-certainty evidence supporting breastfeeding as a protective factor
against MS relapses. Pregnancy and the autumn season were associated with moderate-
certainty evidence for a reduced relapse risk, whereas the postpartum period and stress
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were identified as risk factors. Menopause showed low-certainty evidence as a protective
factor. Additionally, a neutral effect was observed (also with low certainty) for COVID-19 in-
fection, vaccination, vitamin D levels above 50 nmol/L, and exposure to particulate matter.

Breastfeeding has been consistently associated with a reduced risk of relapse [11].
Moreover, exclusive breastfeeding for at least two months appears to be linked to a signifi-
cantly lower relapse risk compared with women who did not breastfeed exclusively [22].
The immunomodulatory effects of postpartum hormonal changes during exclusive breast-
feeding likely play a central role in relapse prevention. These effects include suppression of
the pulsatile release of gonadotropin-releasing hormone and luteinizing hormone, which
is associated with inhibition of ovarian follicle growth [23]. This association is further
supported by previous findings showing a return of relapses following the introduction
of supplemental feeding and the resumption of menses in women who had breastfed
exclusively for approximately six months [22]. Neurologists should encourage exclusive
breastfeeding in women with MS and adjust disease-modifying therapy accordingly.

Fluctuations in sex hormone levels across the distinct physiological stages of the
female reproductive lifespan (menarche, puberty, pregnancy, postpartum, and menopause)
modulate both susceptibility to multiple sclerosis and its subsequent clinical course [24].
Elevated estrogen levels exert a protective, anti-inflammatory effect by inhibiting pro-
inflammatory cytokines (TNF-a, IFN-y, IL-1, IL-6) and NK cell activity, while promoting
anti-inflammatory cytokines (IL-4, IL-10) and the differentiation of regulatory T cells
(Tregs) [25].

Pregnancy has been associated with a decrease in MS relapses, a finding supported
by longitudinal studies, particularly during the third trimester [26]. High levels of estriol,
progesterone, and prolactin during pregnancy are associated with immune tolerance,
including an increased number of regulatory T cells (Tregs) [27], which express sex-hormone
receptors, leading to reduced inflammation.

Postpartum, on the other hand, is associated with a higher risk of relapse. After
childbirth, the abrupt drop in estrogen and progesterone levels leads to a reversal of
the immunotolerant state, resulting in increased pro-inflammatory activity [28]. A large
prospective study following women with MS through pregnancy and a two-year postpar-
tum period identified a marked increase in relapses during the first three months after
delivery [29], followed by a return to relapse rates similar to those in the pre-pregnancy
year. Higher disability scores and increased relapse rates during the pre-pregnancy year
and pregnancy were associated with a greater risk of postpartum relapses [29].

Menopause is associated with immune senescence, and the decline in sex steroids
during this period reduces hormonal modulation of the immune system [24]. Despite
the loss of the neuroprotective and anti-inflammatory effects of sex steroids [24], aging of
the immune system leads to decreased inflammatory activity, with lower production of
pro-inflammatory cytokines and reduced T cell reactivity [30]. As the population ages and
more women with MS reach menopause, understanding its impact on disease course is
crucial for optimizing perimenopausal management in this group.

Environmental factors such as stress are difficult to study due to their subjective
nature and heterogeneous methodologies, and we had difficulty finding a recent meta-
analysis that fulfilled the inclusion criteria. Stress, defined as a disruption of homeostasis
by intrinsic or extrinsic stimuli (stressors) [31], has limited evidence as a risk factor for
MS relapse, as most studies are small and prone to bias [16]. Stress may contribute to
relapses via neuroimmunological mechanisms, including hypothalamic—pituitary—adrenal
(HPA) axis dysregulation and neuroimmune activation [32]. It triggers the release of
corticotropin-releasing hormone (CRH) and neurotensin, activating mast cells and mi-
croglia, which release pro-inflammatory mediators, disrupt the blood—brain barrier, and
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facilitate autoreactive T-cell infiltration into the CNS [32,33]. Stress-induced glucocorticoid
resistance may further impair HPA-mediated anti-inflammatory responses, amplifying
neuroinflammation [32]. These findings support the hypothesis that severe stress can alter
inflammatory systems, potentially triggering autoimmune processes and increasing relapse
activity in MS [33], but new studies should be addressed to a better comprehension of
this influence.

Seasonal variation is another factor demonstrated to be associated with relapse risk,
which is lower during autumn [14]. The included study showed a very small protective
effect during the autumn months, with statistical significance but probably not clinical
relevance, corresponding to a 3% decrease in relapse risk. There are previous studies re-
porting seasonal and monthly fluctuations in MS relapse risk [34], although the underlying
mechanisms remain uncertain. Possible contributors include differences in sun exposure,
vitamin D levels, melatonin secretion, and air pollution across seasons, but these remain
hypotheses rather than established causal pathways [14]. Preliminary metabolomic studies
in MS patients have identified seasonal shifts in metabolic and immune profiles, with
more anti-inflammatory signatures in autumn and more pro-inflammatory metabolites in
winter [35]. These observations, although indirect, support the idea that seasonal fluctua-
tions in MS activity may reflect complex interactions between environmental exposures,
immune regulation, and metabolic responses [35].

We found low-certainty evidence suggesting that higher serum vitamin D levels
may be associated with a reduced relapse risk, although the optimal threshold has not
been established [15]. The active form of vitamin D, 1,25-dihydroxyvitamin D, promotes
immune tolerance and reduces inflammation by modulating T, B, and innate immune
cells involved in MS pathogenesis [36]. Vitamin D also limits CNS inflammation and
demyelination by decreasing immune cell trafficking across the blood-brain barrier and
suppressing microglial and astrocyte activation [36]. However, the clinical benefit of vitamin
D supplementation remains inconsistent [37]. Randomized controlled trials have reported
mixed results, although some showed fewer new MRI lesions [37], suggesting a possible
benefit for subclinical disease activity. So, the clinical impact of vitamin D supplementation
appears limited, except potentially in patients with levels below <30 nmol/L, where there
may be some benefit [38].

We did not find a significant association between MS relapses and particulate matter
exposure, possibly due to the limited number of studies [21]. While air pollution has been
linked to various neurological disorders, its relationship with MS relapse is not well estab-
lished in the literature. Particulate matter contains toxic compounds that, when inhaled,
can enter the bloodstream, causing oxidative stress and systemic inflammation [21,39,40].
This triggers the release of pro-inflammatory cytokines (such as tumor necrosis factor-alpha,
interleukin-6, and interleukin-1f3), disrupts the blood-brain barrier, and promotes immune
cell infiltration into the CNS [41], leading to neuroinflammation and CNS injury [21,42].
These mechanisms may explain the association between particulate matter exposure and
MS incidence [21], although its effect on relapse rates remains unclear.

Viral infections and vaccinations show controversial associations with MS relapse risk.
Acute COVID-19 infection has not been linked to increased relapse risk in the included
meta-analysis [19]. Although systemic infections can trigger inflammatory responses,
including cytokine release and T cell activation [43], recent evidence suggests that disease-
modifying therapies may attenuate this effect [44], supporting a non-significant increase
in relapse risk following systemic infections. Vaccines have not been associated with MS
relapses in recent studies [45]. However, further research is needed to better evaluate the
effects of specific vaccine subtypes [45].
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The limitations of this review are inherent to umbrella analyses, which rely on the
quality and consistency of the underlying systematic reviews and meta-analyses. Hetero-
geneity across studies—due to differences in design, populations, exposures, and outcome
measures—poses challenges for data synthesis. Variability in relapse definitions, rang-
ing from symptom duration criteria to protocol-defined exacerbations, and influenced by
differences in symptom onset timing and EDSS changes, may affect effect estimates. The
certainty of the evidence could not be fully assessed in some of the included meta-analyses
due to incomplete reporting of relevant parameters, and this was considered a factor for
downgrading the level of certainty.

Additionally, environmental factors such as stress and air pollution require standard-
ized definitions for accurate assessment. Seasonal relapse variations may also differ by
latitude, adding further complexity. Standardizing relapse criteria and environmental
exposure definitions is essential to improve comparability and enhance understanding of
modifiable factors in the management of people with multiple sclerosis. Additionally, some
relevant potential risk factors could not be evaluated because we did not find adequate
observational meta-analyses, including those on dietary habits, physical activity, smoking,
and comorbidities, which is possibly related to the lack of systematic studies addressing
these issues. This may also be due to limitations in the search strategy, since other databases
were not included and some articles may not have been retrieved. We chose to include only
observational studies with a control group to allow estimation of the effect size. However,
excluding studies without a control group and excluding interventional studies may have
introduced bias related to some potential non-pharmacological risk factors.

5. Conclusions

Our umbrella review underscores the need for high-quality studies to enhance the cer-
tainty of evidence regarding the impact of non-pharmacological exposures on relapse risk
in MS. Our findings support encouraging breastfeeding when feasible, ensuring vigilant
management of disease activity during pregnancy and the postpartum period, and integrat-
ing strategies to mitigate stress. These findings provide preliminary guidance for clinical
practice but underscore the need for further rigorous research to inform comprehensive,
evidence-based recommendations.
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