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Abstract: Article info:

Transient Ischemic Attack (TIA) is a critical predictor of future stroke, yet it is frequently ~Submitted:

underrecognized due to its transient and often mild neurological manifestations. This 04-06-2025

literature review aims to synthesize clinical and technological approaches for early screening  Revised:

and detection of TIA, emphasizing strategies aligned with timely intervention and stroke 17'06'202_5
. . Accepted:

prevention. A systematic search was conducted across PubMed, Scopus, and Google 19-06-2025

Scholar, identifying 94 articles. Following PRISMA guidelines, 10 studies were selected

based on inclusion criteria related to early detection, emergency response, and digital health

interventions. The analysis yielded three major themes: (1) the clinical relevance of early

recognition of subtle neurological symptoms, (2) the role of emergency medical services and

prehospital screening tools, and (3) the emergence of mobile health (mHealth) and

telemedicine platforms in supporting early TIA detection. Findings indicate that while TIA

symptoms are transient, they signal a significant risk of subsequent stroke, underscoring the

need for prompt and accurate assessment. Technological innovations such as mobile

applications and teleconsultation enhance traditional diagnostic methods but face challenges

in implementation, including disparities in digital access and limited public awareness. In

conclusion, integrating clinical vigilance with scalable technological solutions holds promise

for improving early TIA detection, particularly in resource limited or remote settings. It is

recommended that health systems invest in training emergency responders and adopt

validated digital tools into prehospital protocols. Future research should focus on clinical

validation and real-world integration of mHealth platforms to support global stroke prevention

efforts.
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INTRODUCTION

Transient Ischemic Attack (TIA), often referred to as a "mini stroke," is a transient neurological
event that serves as an important early warning for future ischemic stroke (Fonseca et al., 2021).
Although symptoms of TIA typically resolve within 24 hours, its clinical implications are far from
benign. Patients with TIA experience a full-blown stroke within three months, with the highest risk
occurring within the first 48 hours (Harmon et al., 2024). Therefore, early detection and timely
intervention following a TIA are critical to reducing stroke-related morbidity and mortality (Kleindorfer
etal., 2021).

TIA remains frequently underdiagnosed or misclassified despite its time-sensitive nature due
to its transient and often subtle symptoms. Limited awareness among the general public and
healthcare providers further complicates timely diagnosis (Mendelson & Prabhakaran, 2021). While
conventional diagnostic approaches such as neurological examination and brain imaging remain the

Widianto et al. 400


mailto:ekoprastw@unej.ac.id
https://doi.org/10.53713/htechj.v3i3.371
https://creativecommons.org/licenses/by-sa/4.0/

Volume 03 Number 03

Health and Technology Journal (Tech)) ~ uenziii

e-ISSN: 2985-959X

gold standard, their accessibility is limited, particularly in rural or resource-constrained settings. In
response to these challenges, technological innovations have been developed to support early
detection and triage (Zheng et al., 2022). Mobile health (mHealth) applications and prehospital
screening tools have emerged to support early recognition and triage of TIA (Amin et al., 2023).

Integration of Mobile health (mHealth) applications into the TIA early detection workflow should
be developed (Silvera-Tawil et al., 2024). For example, digital screening tools used by paramedics
have shown promise in accelerating emergency referrals, while mHealth applications facilitate
symptom tracking and patient education. Nevertheless, these innovations require further validation
and integration into standardized care pathways (Bat-Erdene & Saver, 2021).

This literature review aims to synthesize current evidence on clinical and technological
methods for early TIA detection, identifying both strengths and limitations of existing strategies. By
examining recent developments in screening protocols, prehospital interventions, and digital health
applications, the review highlights opportunities to enhance early diagnosis, particularly in the
context of global health priorities such as the WHO’s non-communicable disease (NCD) agenda and
the Sustainable Development Goals (SDG 3.4) (Bosch et al., 2025). The findings are intended to
inform clinical practice and policy development aimed at reducing the global burden of stroke through
timely and equitable TIA detection. The significance of this review lies in its focus on combining
clinical strategies and technology-based solutions to optimize patient outcomes and prevent future
strokes.

METHOD

This literature review employed a narrative design with a systematic approach, guided by the
PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) framework to
ensure transparency and rigor in the article selection process (Vrindha & C, 2025). The primary
objective of this review was to explore and synthesize current evidence on clinical and technological
methods for early screening of Transient Ischemic Attack (TIA).

A comprehensive literature search was conducted using several academic databases,
including PubMed, Scopus, ScienceDirect, and Google Scholar. The search focused on publications
from the past decade, specifically from 2015 to 2024, to capture the most up-to-date developments
in the field. Keywords such as “Transient Ischemic Attack,” “TIA screening,” “early detection,” “digital
health,” “mHealth,” “stroke prevention,” and “emergency response” were used in various
combinations with Boolean operators (AND/OR) to optimize search sensitivity and relevance.

Inclusion criteria for article selection were as follows: studies published in English, involving
human participants, discussing clinical or technological methods for early detection or screening of
TIA, and available in full-text format. Exclusion criteria included non-peer-reviewed articles such as
editorials or opinion pieces, studies focused solely on pharmacological interventions or long-term
stroke rehabilitation without reference to TIA detection and duplicated or irrelevant works.

From an initial pool of 94 identified articles, 15 were shortlisted after titte and abstract
screening. Following full-text evaluation based on the predefined criteria, 10 articles were selected
for in-depth analysis. Data extracted from the selected studies included publication year, study
design, population, screening approach, main findings, and implications for clinical or technological
practice.

The findings were analyzed using a qualitative thematic approach, allowing synthesis across
diverse methodologies and contexts. Emerging themes included: (1) the clinical importance of
recognizing early neurological symptoms of TIA, (2) the role of emergency medical services in
prehospital screening, and (3) the use of mobile health (mHealth) and telemedicine tools to support

” W

Widianto et al. 401



Health and Technology Journal (HTech)

Volume 03 Number 03
June 2025

p-ISSN: 2986-5662
e-ISSN: 2985-959X

early triage and patient education. Ethical approval was not required as this
secondary analysis of publicly available data.
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DISCUSSION

The findings from this review highlight the evolving landscape of Transient Ischemic Attack
(TIA) screening, with increasing attention toward prehospital and technology-based methods
alongside traditional clinical pathways. One of the primary findings from Romano et al. (2021)
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underscores a critical challenge: Patients presenting with mild symptoms often go underdiagnosed
despite having significant stroke risk. This supports the need for heightened clinical vigilance and
early screening protocols that can detect subtle signs before they escalate.

In contrast, Patomella et al. (2021) introduced an innovative direction by implementing a mobile
health (mHealth) application to support post-TIA monitoring and behavior change. Unlike traditional
models focused on hospital-based care, this approach empowers individuals to participate in their
risk reduction through daily self-monitoring. When compared to previous methods that relied heavily
on episodic clinical contact, this continuous engagement model represents a shift toward proactive,
patient-centered care.

Emergency-based interventions, such as those studied by Rees et al. (2016), demonstrated
the feasibility of paramedic-initiated referrals for suspected TIA, thus accelerating treatment
timelines. This contrasts with studies like Wangqin et al. (2017), which identified systemic delays in
early detection due to infrastructure gaps within national healthcare systems. The juxtaposition
between centralized health system limitations and decentralized paramedic-driven screening
highlights an area where healthcare innovation can fill critical service gaps.

The review also integrates foundational insights from Prasad et al. (2021), who explored TIA
from the perspective of its etiological factors. While their focus is not directly on screening tools, their
work provides important context for identifying high-risk populations, particularly those with
modifiable risk factors such as hypertension and atherosclerosis, which are key targets for early
intervention strategies. Recent advancements in technology-enhanced screening further enrich the
landscape of early TIA detection. Watkins et al. (2024) demonstrated the effectiveness of a
structured paramedic-led referral system through the TIER protocol, significantly reducing delays in
specialist assessment. Complementing this, Koh et al. (2021) found that smartphone-based ECG
monitoring outperformed standard Holter monitoring in detecting atrial fibrillation post-TIA (p =
0.024), offering a practical solution for ambulatory monitoring of high-risk patients. These findings
reinforce the feasibility of integrating prehospital and mobile-based diagnostics into routine care
pathways.

Additionally, studies by D’Anna et al. (2021) and Lim et al. (2020) highlighted the adaptability
of tele-TIA models during the COVID-19 pandemic, which maintained the quality of care despite
limited in-person access. Wen et al. (2024) contributed by developing a TIA risk prediction model
using electronic medical records within a learning health system framework. Their EMR-based model
supports real-time risk stratification and clinical decision support, demonstrating how big data and
health informatics can be leveraged to enhance early detection. These findings suggest that while
technology presents valuable opportunities for TIA screening, successful implementation must be
grounded in validated tools and system-level integration.

These findings contribute to the health sciences by suggesting a framework integrating patient
self-monitoring, emergency response tools, and risk profiling into a continuous screening model.
This has potential implications for stroke prevention programs, especially in low-resource or rural
settings where access to neurologists and imaging may be limited (Silva & Rocha, 2024). However,
this study has several limitations. The number of included articles is limited, and study design
heterogeneity may affect the findings' generalizability. Additionally, many mHealth interventions
remain in pilot stages, requiring further validation in larger populations. Despite these limitations, the
current synthesis offers valuable direction for future research and practice, suggesting that a hybrid
model combining human expertise with technological innovation may offer the most effective path
toward timely and accurate TIA detection.
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CONCLUSION

This review concludes that early detection of Transient Ischemic Attack (TIA) is best achieved
through an integrative strategy that combines clinical risk assessment, emergency response
protocols, and validated digital health technologies. Evidence from ten studies demonstrates that
structured paramedic-led referral systems and hybrid telemedicine models significantly improve
time-to-diagnosis and access to care, particularly in patients with mild or transient symptoms. Mobile
ECG and mHealth tools show promise in enhancing follow-up and secondary prevention, though
concerns about app quality and clinical validation remain.

Moving forward, healthcare systems should invest in scalable, community-based screening
approaches that align with global health priorities such as the WHO NCD action plan and SDG 3.
Enhancing training for first responders, integrating patient-centered digital platforms, and promoting
evidence-based app development are critical next steps. A hybrid model that merges clinical
expertise with technological innovation holds the greatest potential to close existing gaps in TIA
recognition, especially in underserved or resource-limited settings.
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