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ARTICLE INFO Introduction

Disasters and emergencies—including climate change, geopolitical instabilities, and the
Article Type: rising occurrence of both natural and man-made disasters—have long been integral to human
Lot o Eehir history. However, in recent decades, there has been a notable increase in their frequency and

intensity worldwide (1). Among those most affected are vulnerable populations, including
the elderly, children, pregnant women, individuals with disabilities, low-income
communities, and marginalized groups, who face disproportionate risks during emergencies
(2, 3). Emerging technologies offer remarkable opportunities to address these vulnerabilities;

Avrticle History:
Received: xxxx

Revised: xxxx however, their implementation is often accompanied by significant ethical, logistical, and
Accepted: XXXX structural challenges (4). This editorial aims to explore the impact of technologies such as
ePublished: xxxx artificial intelligence, virtual reality, the Internet of Things, drones, and blockchain in

supporting vulnerable populations, highlighting both the potential benefits and the key
Keywords: challenges associated with their adoption.

Emerging Technologies, . y
Emergency Assistance, | e Role of Emerging Technologies

Information and communication technologies (ICTs) play a vital role in disaster
prevention and mitigation. These technologies facilitate rapid information exchange and
coordination, thereby supporting effective decision-making during emergencies. However,
many existing systems have not been designed with the specific needs of vulnerable groups
in mind. For instance, elderly individuals and those with cognitive impairments may struggle
to recognize warning signals or may lack access to appropriate communication channels,
preventing timely response to emergencies. These challenges highlight the need for
communication systems tailored to the characteristics of such groups.

Machine learning models, by analyzing historical disaster data, weather patterns, and
socio-economic factors, can predict future risks. Policymakers and managers can utilize this
information to strengthen preparedness, set priorities, and allocate resources. Integrating
technologies such as virtual reality (VR), augmented reality (AR), 3D printing, and
telemedicine can further enhance preparedness and response among at-risk groups. VR-
based disaster simulations can play a critical role in training individuals on how to respond to
crises, locate shelters, seek assistance, and implement emergency protocols in safe
environments. VR has also been applied in treating trauma-related psychological disorders.
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3D printers can produce prosthetics, medical supplies,
assistive devices, or even temporary shelters in affected
areas. Telemedicine addresses barriers to accessing
healthcare during emergencies. Wearable devices
powered by artificial intelligence transmit real-time data
to caregivers, enabling continuous monitoring and
uninterrupted care under diverse conditions. Internet of
Things (10T) technologies and smart sensors are vital for
monitoring environmental conditions and individual
health, transmitting such data to healthcare providers and
relevant authorities. Meanwhile, drones are increasingly
used for damage assessment and the efficient delivery of
medical supplies to remote or inaccessible areas.
Distributed  ledger technology (DLT) enhances
transparency in aid distribution, improves accountability,
and significantly reduces the risk of corruption by
providing tamper-proof records of transactions.

Challenges and Opportunities

Emerging Technologies

Although emerging technologies such as artificial
intelligence, 10T, and advanced communication systems
can improve access to information and services, their
adoption is not without challenges. These include limited
awareness, negative attitudes toward new technologies,
and concerns about privacy and data security. Successful
implementation requires users to be familiar with the
benefits of these tools and to receive adequate training
for effective wuse. For wvulnerable populations in
particular, it is critical to identify and address their
specific needs and contexts during the design process.

Implementation is hindered by multiple barriers,
including technological inequities, limited public access
and infrastructure, lack of high-quality training data and
model development, low health literacy among some
vulnerable groups, ethical concerns, and the high costs of
certain innovations. For example, VR/AR technologies
require expensive hardware and stable internet
connections, which may not be accessible in low-income
or rural communities. Similarly, 3D printing depends on
electricity and technical expertise, which may not be
readily available during crises. Thus, these technologies
must be adapted to the cultural, social, and contextual
characteristics of target populations.

Governments must  prioritize  investments in
infrastructure development and public access to
technology while also implementing strategies to
enhance digital literacy. This requires comprehensive and
forward-looking initiatives capable of meeting both
current and future needs. Moreover, the collection and
use of health or geolocation data must be carried out in
accordance with principles of confidentiality and

in  Using

informed consent, as failure to do so could lead to misuse
or public distrust.

Technology Policy for Advancing Health

Equity in Vulnerable Populations

Given the importance of health equity and the need
for universal access to emerging technologies, addressing
the requirements of vulnerable groups—including the
elderly, individuals with physical or cognitive
disabilities, children, patients with chronic diseases, and
economically or socially disadvantaged communities—is
imperative. These populations often face multiple
barriers in accessing innovative technologies, such as
device complexity, cognitive or physical limitations, high
costs, and lack of training or adequate support.
Therefore, the design and development of systems and
tools that can be adapted to their specific conditions and
needs is of critical importance. For example, deploying
robots for elderly care, creating simplified applications
for individuals with cognitive impairments, or
developing early-warning and notification systems for
patients with chronic diseases can make technology use
more accessible and effective.

Furthermore,  adopting  user-centered  design
approaches and co-creation processes—in  which
vulnerable populations themselves, along with their
families or caregivers, actively participate in technology
design and development—can result in tools that are not
only more functional but also more socially acceptable.
Such approaches ensure that health technologies address
real and practical needs, rather than existing as purely
technological products without meaningful application.

From a policy perspective, integrating these
approaches aligns with global recommendations on ethics
and governance of emerging health technologies. Health
policymakers must provide supportive environments,
sufficient financial resources, enabling regulations, and
clear ethical frameworks to facilitate the development
and implementation of technologies tailored to
vulnerable groups. Such policies can enhance the quality
of healthcare services, reduce existing inequities, and
promote active participation of vulnerable populations in
leveraging the opportunities provided by technological
innovations.

Footnote

This study is derived from a research project
approved by the Health Services Management Research
Center, Tabriz University of Medical Sciences, under
ethics code IR.TBZMED.REC.1402.935.
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