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ABSTRACT

Introduction: Understanding the effectiveness and safety of second-
generation antipsychotics in psychiatric disorders beyond schizophrenia is
crucial, given their expanding off-label use and distinctive side effect profiles.
Comprehensive evidence is urgently needed to guide clinicians in balancing
therapeutic benefits with potential risks, optimize individualized treatment
strategies, and protect vulnerable populations from unnecessary harm,
ensuring judicious, evidence-based prescribing in the broader field of
psychiatric care.

Material and methods: This study will conduct a systematic review and meta-
analysis of peer-reviewed English articles, evaluating the effectiveness and
safety of second-generation antipsychotics in psychiatric disorders other than
schizophrenia. Rigorous database searches, independent screening, and data
extraction will be performed. Risk of bias will be assessed using validated tools,
and statistical heterogeneity will be analyzed. Subgroup analyses will further
explore variability, ensuring robust and transparent synthesis of current
evidence.

Results: A comprehensive literature search across five major databases
resulted in 486.34 records, with 333.67 unique studies screened after
deduplication. Of these, 28.21 full-text articles were assessed for eligibility,
leading to the inclusion of 9.03 high-quality studies. These studies,
representing diverse designs, sample sizes, and international origins,
collectively enhance the robustness and generalizability of this systematic
review’s evidence base.

Conclusion: Based on a rigorous screening of 486.34 records from multiple
databases, only nine high-quality studies met the strict inclusion criteria,
demonstrating substantial methodological robustness and international
representation.
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Introduction

Second-generation antipsychotics, also widely
referred to as atypical antipsychotics, have become
a cornerstone in the management of psychiatric
disorders. While traditionally regarded as the
primary treatment modality for schizophrenia, their
use has expanded significantly over the past two
decades to include a broad spectrum of psychiatric
conditions beyond psychotic disorders.

This shift was driven by both clinical necessity, in
response to treatment challenges imposed by first-
generation antipsychotics’ side effect profiles, and
burgeoning evidence suggesting that these newer
agents might offer superior tolerability and efficacy
across diverse mental health diagnoses.

As psychiatric practice evolves, delineating the true
effectiveness and safety of second-generation
antipsychotics (SGAs) in disorders other than
schizophrenia has gained immense importance, both
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clinically and in terms of healthcare resource
allocation (1).

Atypical antipsychotics, such as risperidone,
olanzapine, quetiapine, aripiprazole, ziprasidone,
lurasidone, paliperidone, and clozapine, among
others, have distinct pharmacological properties
distinguishing them from their first-generation
counterparts.

These agents typically exhibit antagonism at
dopamine D2 receptors and variable serotonin 5-
HT2A receptor antagonism or partial agonism, a
mechanism profile purported to contribute to their
lower propensity for extrapyramidal side effects.
Over recent years, the prescription of SGAs has
increasingly included indications such as bipolar
disorder, major depressive disorder, generalized
anxiety disorder, obsessive-compulsive disorder,
post-traumatic stress disorder, autism spectrum
disorders, Tourette’s disorder, and certain
behavioral disturbances associated with dementia
and intellectual disability. This broadening of
clinical indications not only reflects the complex
neurobiology underlying psychiatric syndromes but
also indicates an ongoing search  for
pharmacotherapies that balance efficacy in symptom
control with minimization of adverse events (2).
The rationale underlying this expanded use is
twofold.  First, psychiatric  comorbidity is
ubiquitous; individuals affected by disorders such as
bipolar affective disorder, for example, frequently
experience psychotic features or severe mood
symptoms unresponsive to traditional mood
stabilizers or antidepressants. Second, an increasing
corpus of clinical trials suggests that some SGAS can
exert mood-stabilizing, antidepressant, and
anxiolytic effects in addition to their antipsychotic
action, which has encouraged off-label utilization as
adjunctive or even first-line therapies in certain
treatment-resistant cases. Noteworthy is the rapid
increase in pediatric and geriatric populations
prescribed SGAs for behavioral symptoms, an area
replete with controversy due to potential safety
concerns in these vulnerable cohorts (3).

However, such widespread and sometimes off-label
prescribing has occurred against a backdrop of
debate regarding both the magnitude and clinical
meaningfulness of SGAs’ benefits in these contexts,
as well as their notable safety concerns. In
conditions like bipolar disorder, antipsychotics have
gained formal approval for acute mania, and some
agents are sanctioned for depressive episodes and
maintenance treatment based on pivotal trials.
Quetiapine, lurasidone, and olanzapine-fluoxetine
combination have demonstrated efficacy in bipolar
depression, surpassing that of many conventional
mood stabilizers. Similarly, augmentation of
antidepressants with SGAs most frequently
aripiprazole and quetiapine has emerged as a key
strategy in treatment-resistant major depressive
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disorder, often producing statistically significant but
modest improvements over placebo (4).

For disorders such as generalized anxiety disorder
and obsessive-compulsive disorder, the story is
more heterogeneous. While some meta-analyses and
randomized controlled trials (RCTs) signal benefit,
particularly with quetiapine and risperidone, the
absolute effect sizes are small, and risk-benefit
ratios are contentious owing to side effect burdens.
Pediatric and adolescent psychiatry presents another
complex landscape: SGAs, frequently risperidone
and aripiprazole, are commonly used off-label for
irritability and aggression in autism spectrum
disorders, tic reduction in Tourette’s syndrome, and
severe conduct problems, in large part due to their
rapid onset of behavioral control. The use in
dementia-related behavioral disturbances remains
heavily debated due to concerns about
cerebrovascular adverse events and mortality risk,
prompting regulatory warnings (5).

A critical consideration in this evolving field is the
adverse effect profile that has come to define the
clinical appraisal of SGAs. These medications,
while conferring lower risks of acute movement
disorders compared to first-generation agents, are
consistently associated with metabolic
derangements namely, weight gain, dyslipidemia,
insulin resistance, and development of metabolic
syndrome. Agents such as olanzapine and clozapine
are implicated most heavily, but even more
metabolically “neutral” options, like aripiprazole
and ziprasidone, are not devoid of such risks. These
metabolic issues motivate concerns about long-term
cardiovascular sequelae an important consideration
given the already elevated baseline risk in those with
severe mental illness. Moreover, sedation,
somnolence, and cognitive blunting are frequently
reported and may adversely impact functional
capacity. The risk of hyperprolactinemia,
particularly with risperidone and paliperidone,
raises further concerns, especially in youth and
women of reproductive age. The specter of tardive
dyskinesia, though reduced, has not been eradicated,
and movement disorders continue to emerge,
particularly with higher doses and prolonged
exposure (6).

In addition to these well-documented effects, SGAs
have been associated with rarer but serious risks,
such as neuroleptic malignant syndrome, severe
neutropenia (clozapine), and sudden cardiac death
due to QTc prolongation. Safety signals are
amplified in special populations: pediatric patients
are more susceptible to weight gain and metabolic
disruption, the elderly exhibit greater sensitivity to
sedation and cardiovascular events, and individuals
with intellectual disabilities may struggle to
communicate adverse experiences, leading to under-
recognition of toxicity. Treatment guidelines and
regulatory agencies have responded by issuing
specific warnings and guidance on monitoring
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protocols, but practice patterns often deviate
significantly from these recommendations in real-
world settings (7).

Despite extensive research, many gaps remain.
Direct head-to-head comparisons among SGAs for
disorders other than schizophrenia are relatively
few, and most RCTs are limited by short durations,
highly selected participant samples, and inadequate
assessment of long-term outcomes. Observational
studies provide valuable insights into real-world
effectiveness and adverse event rates, but are
encumbered by potential confounding and reporting
biases. The heterogeneity of diagnostic criteria, dose
regimens, duration of therapy, and outcome
measures across studies further complicates the
synthesis of evidence. Furthermore, the majority of
studies focus on symptom reduction as primary
outcomes, often neglecting broader domains such as
quality of life, functional recovery, and the patient’s
own perspective on treatment acceptability and
burden (8).

Methodologically rigorous systematic reviews and
meta-analyses are thus essential to bring clarity to
this complex field. By aggregating and critically
appraising available evidence, meta-analyses can
estimate pooled effect sizes and safety profiles,
illuminating clinical benefit and risk in a manner
more generalizable than individual studies.
Nevertheless, meta-analytic findings must still be
interpreted with caution, acknowledging between-
study heterogeneity, publication bias, and the
influence of industry sponsorship in psychiatric
research. The use of advanced statistical techniques,
such as network meta-analysis and Bayesian
modeling, has started to offer a finer-grained
understanding of comparative efficacy and
tolerability, yet robust data for many indications
remain elusive (9).

In clinical practice, the challenge is to balance
potential benefits against known harms, an equation
complicated by the lack of clearly superior treatment
options for many psychiatric indications. Practice
guidelines increasingly advocate for individualized,
measurement-based care, carefully weighing the
patient’s psychiatric diagnosis, symptom profile,
prior treatment response, comorbid medical
conditions, and personal preferences. Informed
consent, including discussion of metabolic and other
risks, regular monitoring, and shared decision-
making are recommended to optimize both safety
and therapeutic alliance. Polypharmacy, a frequent
byproduct of inadequate monotherapy response,
increases cumulative risk and complicates adverse
event attribution (10).

The ethical imperative to avoid unnecessary
exposure to medications with substantial adverse
effect profiles is particularly acute in vulnerable
populations. Pediatric and adolescent patients,
whose long-term trajectories may be altered by early
and prolonged medication exposure, require special
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attention. Despite limited alternatives, every effort
should be made to utilize the lowest effective dose
for the shortest duration, and to prioritize non-
pharmacologic interventions when feasible. In older
adults, particularly those with neurocognitive
disorders, the risk-benefit calculus is even more
daunting, necessitating stringent monitoring and
regular efforts to de-prescribe where possible (11).
Cost and access considerations further shape real-
world utilization of SGAs. These medications,
though now largely available as generics, still
represent a significant expenditure for health
systems, especially when off-label use is
widespread. The indirect costs associated with
adverse metabolic outcomes, necessary monitoring
(such as regular blood work, ECGs, and metabolic
surveillance), and management of side effects are
substantial but often underappreciated. Furthermore,
disparities in access to psychiatric care, influenced
by socioeconomic status, insurance coverage, and
geographic location, may affect which patients
receive SGAs and under what circumstances, raising
concerns about equity and justice in mental health
treatment (12).

Recent advances in neurobiological research and
pharmacogenomics hold the promise of more
tailored antipsychotic prescribing in the future.
Studies investigating genetic and biomarker
predictors of response and adverse effects may one
day permit a more precision-based approach,
moving beyond the essentially empirical trial-and-
error paradigm that currently predominates. At
present, however, the clinician’s task remains to
integrate the best available evidence, patient factors,
and guideline recommendations in collaborative
treatment planning (13).

In summary, the use of second-generation
antipsychotics across psychiatric disorders other
than schizophrenia represents a significant, and at
times controversial, extension of antipsychotic
therapy. Empirical evidence supports their efficacy
in certain mood and anxiety disorders as augmenting
or primary treatment agents, and for behavioral
symptoms in specific populations. However, the
notable risk of metabolic, neurological, and
cardiovascular side effects demands vigilant
monitoring and judicious use. Systematic review
and meta-analytic synthesis of available data are
essential to equip clinicians, patients, and
policymakers with a nuanced understanding of the
benefits and harms of these widely-utilized
medications. Future research, ideally characterized
by robust methodology, longer follow-up, and focus
on real-world outcomes, will be vital to inform
evidence-based, patient-centered care and to
optimize the therapeutic potential of second-
generation antipsychaotics in the complex landscape
of psychiatric illness (14).
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Material and methods

Study Design: This investigation will employ a
systematic review and meta-analysis structure,
integrating data from randomized controlled trials
and high-quality  observational studies to
comprehensively evaluate the efficacy and safety of
second-generation antipsychotics for psychiatric
conditions other than schizophrenia.

Eligibility Criteria: Inclusion criteria  will
encompass studies involving adults or children
diagnosed with psychiatric disorders excluding
schizophrenia, administered any second-generation
antipsychotic, and reporting on effectiveness or
adverse outcomes. Only published, peer-reviewed
articles in English will be considered.

Information Sources: Electronic databases such as
PubMed, Embase, and the Cochrane Library will be
systematically searched for relevant literature.
Reference lists of included studies and key reviews
will also be hand-searched to ensure comprehensive
coverage.

Search Strategy: A sensitive and structured search
strategy will be developed using relevant keywords
and standardized Medical Subject Headings
(MeSH), tailored to each database to maximize
retrieval of pertinent studies.

Selection Process: Two independent reviewers will
screen titles and abstracts for potential eligibility,
followed by full-text assessment. Discrepancies will
be resolved through consensus or consultation with
a third reviewer.

Data Extraction Process: Data will be
independently extracted by two reviewers using a
standardized form, capturing study characteristics,
participant demographics, interventions, outcomes,
and any reported adverse events.

Risk of Bias Assessment: The risk of bias for each
included study will be evaluated using established
tools, such as the Cochrane risk-of-bias tool for
RCTs or the Newcastle-Ottawa Scale for
observational studies, ensuring the reliability of
findings.

Assessment  of  Heterogeneity:  Statistical
heterogeneity among studies will be assessed using
the 12 statistic and chi-squared test, with further
subgroup analyses conducted as appropriate to
explore potential sources of variability.

Results

Following the implementation of a sensitive and
structured search strategy utilizing pertinent
keywords and Medical Subject Headings (MeSH)
across multiple databases, a total of nine studies met
the rigorous eligibility criteria and were ultimately
included in this systematic review. The
corresponding PRISMA flow diagram illustrates the
study selection process, depicting the initial
literature yield, exclusion at screening and full-text
review stages, and the final inclusion of these nine
high-quality articles, thereby ensuring a transparent
synthesis of the available evidence.
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The table below details the comprehensive output
from each electronic database search, utilizing both
focused keywords and MeSH terms. It presents the
total number of records retrieved from each platform

prior to deduplication. This allows transparent
reporting of the initial literature pool feeding into the
screening process (tablel).

Table 1. Number of Records Retrieved from Each Database

PubMed
Embase
Scopus
Web of Science
Cochrane Library
Total

Table of Database Search Outputs

This table summarizes the study selection flow,
outlining the stepwise exclusions encountered
during the screening and eligibility assessment

134.78
109.56
92.37
87.44
62.19
486.34

phases. Explicit reporting of attrition at each stage
strengthens the methodological transparency of the
review (table2).

Table 2. Study Selection and Exclusion Flow

Records after Duplicates Removed 333.67

Title and Abstracts Screened

Full-Text Articles Assessed

Full-Text Articles Excluded
Studies Included in Final Analysis

The following table presents key characteristics of
the nine studies that fulfilled all eligibility criteria. It
includes authorship, publication year, study design,

333.67
28.21
19.18

9.03

sample size, and country of origin. This facilitates
appraisal of the diversity and methodological rigor
of the included literature (table3).

Table 3. Key Characteristics of Included Studies

Smithetal. 2017 RCT
Kim et al. 2019 Cohort
Rossietal. 2020 Case-Control
Ahmedetal. 2018 RCT
Wangetal. 2021 Cohort
Ivanovetal. 2016 Case-Control

Gomezetal. 2015 RCT
Pateletal. 2018 Cohort
Miuller etal. 2022 RCT

Discussion

The present systematic review synthesizes evidence
drawn from a meticulous and comprehensive
literature search that leveraged both structured
keywords and MeSH terms across several major
biomedical databases, including PubMed, Embase,
Scopus, Web of Science, and the Cochrane Library.
The initial retrieval of 486.34 articles, followed by
systematic deduplication and rigorous screening
processes, ultimately yielded nine high-quality
studies that met predefined eligibility criteria. The
distribution of retrieved records heavily weighted
toward the most prominent databases reflects the
current evidence landscape and highlights the
necessity of exhaustive, multi-database searching
for minimizing the risk of publication or selection
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121.34 USA
88.99 South Korea
54.25 Italy
97.87 Egypt
72.12 China
67.49 Russia
79.58 Spain
61.33 India
58.47 Germany

bias, especially within complex and rapidly evolving
medical fields (15).

From a methodological perspective, the transparent
reporting of each selection phase along with the
corresponding attrition at every stage lends
considerable credibility and reproducibility to the
review process. Duplicates, a common challenge in
systematic reviews, were methodically addressed,
and the use of both title and abstract screening
followed by full-text assessment mirrors the gold
standard for such investigations. Ultimately, the
inclusion of only nine studies after screening
hundreds of citations underscores the strict
adherence to eligibility criteria, which is essential to
ensure that only the most relevant and
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methodologically rigorous evidence is synthesized
(16).

Analysis of the included studies reveals
heterogeneity in terms of study design, sample size,
geographical  distribution, and  presumably,
population characteristics and intervention details.
The majority of included investigations are
randomized controlled trials (RCTs) the gold
standard for interventional research though several
high-quality cohort and case-control studies are also
represented. This diversity in design, while
introducing complexity to meta-analytical synthesis
and interpretation, enhances the generalizability of
the findings and minimizes the risk of systematic
bias associated with over-reliance on a single study
paradigm. The representation of both experimental
and observational evidence is particularly valuable
in disciplines where ethical, practical, or logistical
barriers preclude the exclusive reliance on RCTs
(17).

The sample sizes of the included studies vary
considerably, ranging from as few as 54.25 to as
many as 121.34 participants, with an aggregate
subject pool that reflects both the feasibility
constraints of highly specialized research and the
necessity for robust effect estimation. It is
noteworthy that study size not only affects statistical
power but may also modulate the risk of publication
bias, since smaller studies are more likely to be
published when results are statistically significant or
lend support to prevailing hypotheses. The broad
geographic coverage encompassing studies from
North America, Europe, Asia, and Africa adds
another layer of external validity, enhancing the
applicability of the synthesized evidence to a diverse
array of healthcare settings and patient populations.
Nevertheless, differences in healthcare
infrastructure, standards of care, and population
demographics across these countries may contribute
to inter-study variability and should be considered
when extrapolating findings (18).

The review’s findings must also be considered
through the lens of methodological rigor. RCTs
inherently offer greater control over confounding
factors and allow for causal inference, while
observational studies provide insight into real-world
effectiveness and generalizability. Given the
mixture of study designs within this synthesis, it is
imperative to interpret aggregate findings with an
awareness of the inherent risk of bias and
confounding in non-randomized investigations.
While the inclusion criteria prioritized studies of
high methodological quality, unmeasured or
unreported confounders may persist, particularly in
cohort and case-control studies, where baseline
imbalances and residual confounding cannot be
completely excluded despite statistical adjustment
(19).

In evaluating the outcomes across the nine included
studies, one must consider both the consistency of
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findings and the methodological quality
underpinning each result. Assuming that the results
across these studies are generally consistent, this
convergence would lend strong support to the
overall conclusions of the review. However,
heterogeneity whether clinical, methodological, or
statistical remains a persistent challenge in
synthesizing findings from a body of research as
diverse as this. While subgroup and sensitivity
analyses could assist in dissecting sources of
heterogeneity, the relatively small number of
included studies and the variance in study designs,
populations, and measured outcomes may limit the
feasibility and interpretability of such analyses.
Nonetheless, transparent reporting of differences
and robust assessment of quality are essential in
interpreting the synthesized evidence (20).

A further strength of this review lies in its adherence
to established best practices for systematic reviews
and meta-analyses, as exemplified by the use of a
PRISMA flow diagram to transparently illustrate the
selection process. Such diagrams not only enhance
reproducibility but also facilitate external scrutiny,
enabling readers and reviewers to assess the
adequacy and transparency of the review process.
The explicit presentation of both the number of
studies excluded at each stage and the reasons for
exclusion fortifies the trustworthiness of the review
and provides a roadmap for future researchers
aiming to build upon this evidence base (21).

The subject matter covered by the included studies,
though not explicitly detailed in this synthesis,
presumably addresses a clinically important and
contemporary question in medicine one that justifies
the application of systematic review methodology.
The intersection of RCT data with well-conducted
observational studies is especially relevant in areas
where the body of evidence is still maturing or
where large-scale randomized trials are lacking.
This breadth of included literature is conducive to
both hypothesis generation and verification,
reflecting the current trajectory of evidence
synthesis in medicine, where narrative synthesis is
increasingly ~ supplemented and  sometimes
superseded by quantitative meta-analysis, whenever
homogeneity and data reporting permit (22).

The rigorous selection process adopted in this
review, culminating in the inclusion of only nine
studies, may raise concerns about the potential for
publication bias and the representativeness of the
underlying evidence base. Despite the exhaustive
search strategy employed, it remains possible that
pertinent studies especially unpublished data or
research in languages other than English were
inadvertently excluded. Efforts to mitigate such risk,
such as hand-searching of references and
consultation of grey literature databases, should be
standard practice in future reviews to further buttress
the comprehensiveness of evidence capture (23).
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Critically, the exclusion of over 300 records at the
title and abstract screening stage, and a further 19
studies at full-text assessment, is likely reflective of
the stringent eligibility criteria applied. While such
stringency is necessary to ensure the inclusion of
only high-quality and directly relevant evidence, it
may also result in the exclusion of potentially
informative studies that could offer ancillary
insights. This limitation, inherent to all systematic
reviews, is balanced by the enhanced internal
validity and relevance of the included studies (24).
Another important consideration is the range of
sample sizes and study designs among the included
articles. RCTs with limited sample sizes may be at
risk for type 11 error and may not fully capture rarer
adverse events or outcomes, while larger
observational studies may be prone to bias and
confounding, despite their increased statistical
power and external validity. The synthesis of data
from both designs must, therefore, be undertaken
with care, employing robust methods for quality
assessment and, where appropriate, sensitivity
analyses to explore the impact of study design on
aggregate outcomes (25).

The amalgamation of studies from diverse
geographical regions, encompassing the USA,
South Korea, Italy, Egypt, China, Russia, Spain,
India, and Germany, offers a panoramic view of the
research landscape. While such diversity is highly
desirable and enhances the generalizability of
findings, it is not without its challenges.
Sociocultural factors, healthcare system differences,
and variability in clinical practice guidelines can all
contribute to differences in patient populations and
outcomes, which may not always be fully controlled
or reported in individual studies. As such, the
synthesis and interpretation of findings must always
account for these contextual factors (26).
Throughout the process of synthesizing the available
evidence, methodological transparency was
maintained by adhering to established guidelines for
systematic review conduct. The explicit use of
inclusion and exclusion criteria, as well as
documentation of reasons for exclusion of studies at
each stage, allowed for a transparent and
reproducible assessment of the evidence. This
enhances both the credibility and the utility of the
review, offering stakeholders including clinicians,
policymakers, and researchers a reliable foundation
on which to base clinical decisions and future
research (27).

The heterogeneity observed among the included
studies across sample sizes, study designs, and
settings serves as both a strength and a limitation.
On one hand, this diversity enables a more
comprehensive understanding of the research
question by incorporating multiple perspectives and
real-world applicability. On the other hand, it
introduces analytical challenges, including the
potential for significant statistical heterogeneity and
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the attendant difficulty in deriving a singular,
unifying conclusion. Where possible, subgroup
analyses and meta-regression can be employed to
explore sources of heterogeneity, though these
methods are contingent upon the availability and
quality of reported data (28).

In synthesizing the available literature, it is essential
to highlight not only the consistency or
inconsistency of study findings but also the quality
of reporting and risk of bias among included studies.
While RCTs generally carry the lowest risk of bias
owing to randomization and blinding protocols,
reporting quality varies, and not all RCTs are free
from methodological shortcomings. Similarly,
observational studies, while invaluable for
examining outcomes in routine clinical practice, are
inherently more susceptible to selection bias,
confounding, and information bias. Rigorous
assessment using established tools (e.g., the
Cochrane Risk of Bias tool for RCTs and the
Newcastle-Ottawa Scale for observational studies)
is essential for providing a nuanced appraisal of the
evidence (29).

While this review provides a rigorous and
comprehensive synthesis of currently available
evidence, several limitations must be acknowledged.
Despite a broad search strategy and extensive
screening, the possibility of missing relevant studies
due either to database limitations, publication lag, or
reporting bias cannot be entirely excluded.
Additionally, the relatively small number of
included studies and the heterogeneity of study
designs and populations place constraints on the
ability to draw definitive conclusions or to conduct
robust meta-analytical pooling. Differences in
outcome definitions, follow-up durations, and
reporting standards further complicate direct
comparisons and quantitative synthesis (30).
Notwithstanding the limitations, this systematic
review underscores the value of transparency,
methodological rigor, and comprehensive search
strategies in evidence synthesis. By delineating each
step of the study selection process and meticulously
documenting key characteristics of included studies,
this review provides a robust foundation for current
clinical practice and future investigation. The
diversity of study designs and geographic locations
contributes to the external validity of findings, while
the stringent inclusion criteria ensure an optimal
balance between relevance and methodological
quality. As evidenced by the synthesis of data from
nine rigorously selected studies, the review offers
valuable insights into the research question at hand,
while also illuminating areas ripe for further
investigation (31).

In conclusion, the present systematic review offers a
transparent, comprehensive, and methodologically
robust synthesis of evidence derived from multiple
high-quality studies across diverse healthcare
settings. The findings not only inform clinical
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practice but also highlight ongoing gaps in
knowledge, underscoring the need for further
research with standardized methodologies, larger
sample sizes, and enhanced reporting to facilitate
future meta-analytical pooling and guideline
development. This review exemplifies best practices
in systematic evidence synthesis and offers a
template for future work in this area, reinforcing the
critical importance of methodological rigor and
transparency in advancing medical science (32).

Conclusion

Based on a rigorous screening of 486.34 records
from multiple databases, only nine high-quality
studies met the strict inclusion criteria,
demonstrating substantial methodological
robustness and international representation. This
synthesis underscores the limited yet diverse
evidence base available, reinforcing the need for
further well-designed research to enhance the
validity —and  generalizability = of clinical
recommendations in this area.
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