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Abstract— Language barriers in long-term care (LTC) affect
diagnosis, safety, access, and social inclusion among older
immigrants. This structured narrative review examines how
artificial intelligence (AI), Internet of Medical Things (IoMT),
assistive robotics, and natural language processing (NLP) can
support linguistically diverse older adults in European care
settings. A structured search of IEEE Xplore, PubMed, Google
Scholar, arXiv, and social science databases identified 36 sources
published between 2005 and early 2025. The synthesis classifies
technologies by function: monitoring, communication, decision
support, social support, and care coordination. Evidence
suggests that federated Edge-IoMT frameworks, assistive
robotics, and voice-to-voice translation tools are technically
feasible, with reported F1 scores of 0.86-0.94 for activity
recognition and fall detection in selected systems. However,
technical metrics do not by themselves demonstrate clinical
safety, equity, or scalability. The review highlights three
implementation priorities: support for low-resource languages
and dialects, age-sensitive user interface design for adults aged
80 and above, and human oversight through professional
interpreters and culturally competent care.
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I. INTRODUCTION

European long-term care systems increasingly serve older
adults whose linguistic, cultural, and migration backgrounds
differ from those assumed by mainstream care models.
Language barriers can affect consent, medical history taking,
medication safety, dementia care, emergency response, and
social participation [1], [5], [8], [16].

At the same time, LTC systems face workforce shortages,
demographic ageing, and pressure to expand home-based and
digitally supported services. Al and gerontechnology are
therefore frequently presented as tools for monitoring,
communication, and care coordination. These technologies
can be useful only if they are implemented with attention to
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usability, privacy, cultural competence, and professional
interpretation.

This paper provides a structured narrative review of Al-
driven gerotechnology and IoT architectures relevant to
language barriers in European LTC. The review organizes
technologies by function and critically compares them across
evidence strength, linguistic adaptability, privacy, usability,
and implementation complexity.

II. REVIEW METHOD

A structured narrative review was conducted to capture
evidence at the intersection of migration, ageing, LTC, and
digital health technology. Searches were performed in IEEE
Xplore, PubMed, Google Scholar, arXiv, and the Social
Science Citation Index, complemented by European and
national policy sources.

Search strings combined three conceptual blocks: ageing
and LTC; migration and language barriers; and Al, IoT,
gerontechnology, NLP, or digital health. Examples included:
“language barriers” AND “long-term care” AND
“immigrants”; “artificial intelligence” AND “older adults”
AND “long-term care”; “federated learning” AND “elderly
healthcare” AND “IoMT”; and “machine translation” AND
“clinical communication”.

Sources were included if they addressed experiences of
migrant or linguistically diverse older adults, technical
architectures for elderly care, machine translation or
communication-support tools, or policy frameworks relevant
to digital LTC. Sources were excluded when they were not
related to older adults or LTC, lacked relevance to language or
migration, or did not provide sufficient technical, empirical, or
policy detail. The final synthesis included 36 sources. Because
this is a structured narrative review rather than a registered
systematic review, the selection process is presented as a
transparent mapping exercise rather than as a full PRISMA
review.



TABLE L. REVIEW SELECTION SUMMARY
Element Description
Databases IEEE Xplore; PubMed; Google Scholar;
arXiv;
Search blocks LTC/ageing; migration/language
barriers; AI/IoT/NLP/gerontechnology
Inclusion Older migrants; language barriers;
Al/IoT architectures; clinical
communication; digital LTC policy
Exclusion Not related to LTC; no
language/migration relevance;
insufficient methodological or technical
detail
Final set 36 sources synthesized thematically by
technology function and implementation
relevance

III. LANGUAGE BARRIERS IN LTC

The literature consistently identifies communication as a
core determinant of access and safety. Older immigrants may
underuse preventive services, encounter difficulties during
triage, or receive incomplete explanations of treatment and
care routines [1], [5], [17]. In LTC, communication is
continuous and relational: residents must express pain,
preferences, emotional distress, religious needs, food
requirements, and end-of-life wishes.

Language barriers also interact with dementia, hearing
loss, low digital literacy, and institutional routines. For
residents with dementia, the inability to communicate in a
familiar language may increase agitation, withdrawal, and
dependence on staff interpretation of nonverbal signals [8].
Language is therefore not only an information channel but also
a condition for dignity, trust, and participation.

IV. TAXONOMY OF TECHNOLOGY

To avoid treating Al as a single solution, the technologies
reviewed here are classified into five functional categories:
monitoring, communication, decision support, social support,
and care coordination. This taxonomy distinguishes tools that
directly address language barriers from those that indirectly
improve safety when communication is limited.

TABLE II. TAXONOMY OF Al AND GERONTECHNOLOGY IN
LTC
Function Examples and relevance
Monitoring FEEL, wearables, Edge-IoMT. Supports
fall and activity detection; indirectly
improves safety when communication is
limited.
Communication Voice-to-voice machine translation,

digital communication aids,
communication apps. Directly reduces
routine language barriers.

NLP analysis of case notes. May
identify isolation, distress, or unmet
needs, but depends on data quality and
language coverage.

Assistive robotics and social interfaces
such as MoveCare. Supports
engagement if multilingual and
acceptable to residents.

E-care, portals, telecare, digital records.
Links users, relatives, staff, and
institutions; depends on accessibility and
interoperability.

Decision support

Social support

Care coordination

A. Monitoring: Federated Edge-loMT

The FEEL framework illustrates how federated learning
and Edge-IoMT can support monitoring while reducing
centralization of sensitive health data [21]. Wearable sensors
collect physiological and movement data; local edge or fog
nodes perform inference; and the cloud aggregates model
updates rather than raw data. Reported F1 scores between 0.86
and 0.94 for activity recognition and fall detection indicate
technical feasibility in selected settings [21].

However, these metrics should not be interpreted as proof
of clinical safety across linguistically diverse LTC
populations. Monitoring technologies can reduce safety risks
when residents cannot easily communicate, but they do not
solve language barriers by themselves.

B. Communication: Machine Translation and Apps

NLP and voice-to-voice machine translation directly target
language discordance. Clinical studies suggest that translation
systems can help complete routine consultations and improve
information exchange in controlled contexts [24], [25], [35].
Digital communication aids may also support people with
dementia or hearing impairments [22], [26], [34].

The main limitation is safety in complex or culturally
sensitive communication. Machine translation may be useful
for routine questions, orientation, daily preferences, or basic
symptom descriptions, but professional interpreters remain
necessary for consent, diagnosis, medication changes,
safeguarding, mental health, end-of-life care, and conflict
mediation.

C. Decision and Social Support

NLP models can analyze free-text case notes to identify
patterns such as loneliness or social isolation in LTC users
[29]. Assistive robotics platforms such as MoveCare combine
environmental sensors, robotic interaction, and social
interfaces to encourage activity, detect risks, and connect older
adults with family or professionals [32].

Nevertheless, evidence remains uneven. Many studies are
pilots, focus on technical feasibility, or are conducted outside



linguistically diverse LTC settings. Acceptability depends on
trust, staff training, perceived usefulness, and the ability to
integrate alerts into everyday care without increasing
workload [27], [31].

D. Structured synthesis used in this review

Figure 1. Mapping from source selection to thematic synthesis and
implementation recommendations.

Records identified from technical, health, social science,
and policy sources |

Screening by relevance to ageing, migration, LTC, and
digital health |

Final synthesis set: 36 sources |

Technology taxonomy: monitoring, communication,
decision support, social support, coordination |

Critical comparison: privacy, language adaptability,
evidence strength, usability, implementation

V. CRITICAL COMPARISON

The comparison in Table III shows that technological
promise and implementation readiness are not the same.
Federated systems may offer strong privacy advantages but
require infrastructure and technical capacity. Translation tools
are easier to deploy but raise safety and equity questions.
Social robots may support engagement, but their value
depends on acceptance and context-specific design.

TABLE III COMPARATIVE IMPLEMENTATION MATRIX

Technology
FEEL/Edge-IoMT

Implementation assessment

High privacy potential through federated
learning; low-to-medium linguistic
adaptability; high infrastructure
complexity.

May support social engagement;
requires multilingual design, staff
acceptance, and careful integration into
care routines.

Useful for routine multilingual
communication; higher risk in complex
decisions and low-resource languages.
Relatively deployable; usability barriers
remain for adults aged 80+, dementia,
low literacy, or poor dexterity.

Useful for coordination; success
depends on accessible design,
interoperability, and digital inclusion.

MoveCare robotics

Voice translation

Communication apps

E-care portals

VI. LOW-RESOURCE LANGUAGES AND DIALECTS

A major limitation of current NLP and machine translation
systems is uneven performance across languages. Models
generally perform best in high-resource languages with large
corpora, standardized orthography, and available clinical
terminology. Many older immigrants use dialects, minority
languages, mixed language varieties, or code-switching
between a language of origin and the host-country language.

In LTC this problem is intensified by age-related speech
changes, hearing loss, cognitive impairment, aphasia,
dementia, and culturally specific expressions of distress.
Future systems should be tested with older migrants rather
than only with general adult users. Priorities include domain
adaptation, dialectal data, speech data from older adults,
human-in-the-loop validation, and clear escalation pathways
to professional interpreters.

VII. TECHNICAL PERFORMANCE AND CLINICAL RESULTS
UI/UX REQUIREMENTS FOR THE OLDEST-OLD USERS

For adults aged 80 and above, usability is as important as
algorithmic performance. Interfaces should minimize steps,
use large high-contrast buttons, avoid time-limited responses,
and support voice, touch, pictorial, and caregiver-assisted
interaction. Systems should not require users to remember
complex sequences, passwords, or menus during urgent
communication [20], [30].

Multilingual tools should enable simple language
switching, familiar symbols, slow interaction speed,
repetition, and confirmation messages in plain language. A
caregiver mode is important in LTC because staff may need
to assist residents while preserving privacy and autonomy.

VIII. POLICY AND IMPLEMENTATION CONTEXT

European digital health policy increasingly promotes
home-based care, interoperability, and integrated information
systems. These reforms create opportunities to evaluate Al-
supported communication and monitoring tools in real care
pathways. Slovenia and other Central and Eastern European
countries are relevant examples because empirical evidence
from this region remains limited. A brief national
implementation example is therefore useful, but the main
contribution of this paper is the broader European synthesis
rather than a country-specific legal analysis.

Implementation studies should measure more than
technical accuracy. Relevant outcomes include resident safety,
adverse communication events, interpreter use, staff workload,
user satisfaction, digital inclusion, response time, and
continuity of care. Interoperability standards such as
HL7/FHIR are also important if JoMT systems, care records,
and digital portals are to exchange information safely.

IX. FUTURE DIRECTIONS

Future research should move from technical demonstration
toward equity-sensitive evaluation. Al translation tools
should be tested in LTC with older migrants, low-resource
languages, dialects, dementia-related communication
changes, and noisy care environments. Monitoring systems
should be assessed not only for F1 score but also for false
alarms, missed events, and staff response capacity.

Researchers should separate levels of evidence. Technical
architectures, pilot studies, qualitative work, policy analysis,
and clinical outcome studies answer different questions. A
mature evidence base for Al in multilingual LTC will require



longitudinal, mixed-method, and implementation-focused
research.

X. CONCLUSION

Al-driven gerotechnology can support safer and more
inclusive LTC, but it cannot remove language barriers on its
own. Federated IoMT systems, assistive robotics, NLP, and
machine translation each address different parts of the
problem. Their value depends on privacy protection,
linguistic adaptability, age-sensitive design, staff training, and
integration with professional interpreters and culturally
competent care.

The central implication is that Al should be embedded in a
human-centered care framework. Used carefully, it can
strengthen monitoring, routine communication, social
support, and coordination. Used uncritically, it may reproduce
existing inequalities, especially for older adults who speak
low-resource languages or have cognitive and physical
limitations.
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