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Mental health systems face a persistent gap in accessible, continuous, and
person-centred support. Conversational Al can expand access to psychoedu-
cation, emotional check-ins, self-management, and service navigation, but may
also introduce risks of digital exclusion, cultural mismatch, privacy concerns,
unsafe advice, and overreliance on automation. This paper develops a con-
ceptual framework integrating Orange Technology, which promotes emotional
wellbeing, cultural sensitivity, social connectedness, and resilience, with empa-
thetic Al for mental health support. An integrative literature review examined
peer-reviewed systematic reviews and WHO and UN guidance published from
2021 to 2026. Evidence suggests that conversational Al can improve depres-
sion, distress, anxiety, and engagement, although effects are heterogeneous and
may decline over time. Personalization and empathic interaction may enhance
engagement, while the framework’s effects on community resilience, cultural
sensitivity, and community resource integration require further empirical valida-
tion. The framework therefore positions Al as a supportive, human-in-the-loop
layer rather than a replacement for clinicians, families, peers, or communities. It
connects emotional sensing, empathetic dialogue, personalized support, escala-
tion pathways, community connection, inclusive access, and governance, while
aligning mental health innovation with SDG 3, 9, and 17.
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1. INTRODUCTION

Mental health is a global public-health priority, yet health systems remain inadequate in providing

timely, continuous, and person-centred support. The WHO highlights persistent gaps in mental-health services,
while the COVID-19 pandemic intensified anxiety and depressive symptoms and disrupted care [1, 2]. Artificial
Intelligence (AI), particularly conversational agents, can extend psychoeducation, self-management, emotional
check-ins, behavioural prompts, and service navigation beyond conventional clinical settings. Systematic re-
views report potential improvements in depression, distress, anxiety, and engagement, with personalization
and empathic responses identified as important facilitators [3, 4]. However, effects remain heterogeneous and
may decline over time, while Al deployment raises concerns regarding digital exclusion, cultural mismatch,
privacy, unsafe advice, and overreliance on automation. Al should therefore complement rather than replace
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professional mental-health care and human relationships [5, 6].

In this study, Orange Technology is defined as a human-centred design orientation that directs tech-
nology toward emotional wellbeing, cultural sensitivity, social connectedness, and resilience. Unlike human-
centred Al, which emphasizes human needs, agency, usability, and oversight; affective computing, which fo-
cuses on recognizing and responding to affective signals; and empathetic Al, which emphasizes supportive and
context-sensitive interaction, Orange Technology provides a broader wellbeing and social-resilience perspec-
tive. It is not a specific technology, algorithm, or clinical intervention, but a conceptual lens for connecting
Al capabilities with inclusive access, cultural responsiveness, community support, and human wellbeing. The
research gap lies in the limited integration of Al-based mental-health interventions, empathetic conversational-
agent design, and community resilience and digital inclusion [7, 8]. To address this gap, the study proposes a
human-in-the-loop framework comprising six connected layers: Inclusive Access, Emotional and Contextual
Understanding, Empathetic Dialogue, Personalized Support, Safety and Human Escalation, and Community
Resilience and Governance. These layers synthesize recurring requirements from the literature and position
empathy as a functional design requirement involving context-sensitive responses, respect for autonomy, un-
certainty awareness, and timely human escalation [9].

The framework positions Al as a supportive layer rather than a replacement for clinicians, families,
peers, or communities. Its contributions are threefold, including synthesizing evidence on conversational Al
and empathetic mental health support, proposing an integrated architecture that links emotional understand-
ing, personalization, safety, human oversight, community connection, and inclusive access, and providing a
conceptual design and evaluation structure for future empirical research. Its novelty lies in integrating these
dimensions through an Orange Technology orientation toward emotional wellbeing and social resilience, rather
than introducing a new algorithm or autonomous clinical capability. The framework also aligns mental health
innovation with SDG 3 (health and wellbeing), SDG 9 (inclusive and resilient innovation and digital infrastruc-
ture), and SDG 17 (partnerships). As an evidence-informed conceptual model, it remains a design hypothesis
that requires empirical validation rather than a clinically validated intervention [10].

2. LITERATURE REVIEW
2.1. Mental Health, Access, and Community-Based Support

WHO emphasizes that mental health transformation requires more than increasing the availability
of specialized clinical services. Community-based, person-centred, and rights-based approaches are central
because mental health is influenced by social environments, relationships, housing, employment, education,
discrimination, and access to care [11, 12]. This perspective is important for the design of Al-based mental
health interventions. If a digital intervention is optimized only for symptom reduction, it may overlook broader
social determinants and the protective role of community. Conversely, a support system can be designed to
identify whether a user needs information, emotional validation, or connection to a trusted person or profes-
sional service. Such a system positions technology as an intermediary within a broader care network rather
than as a substitute for that network [10].

2.2. Conversational AI and Mental Health Outcomes

The empirical literature provides evidence that conversational agents can be beneficial, especially for
low-intensity and adjunctive support [9, 11, 13]. synthesized randomized controlled trials and reported that per-
sonalization and empathic responses were important facilitators [14—16] found statistically significant effects
on depression and distress across randomized trials [17—19]. however, reported more modest effects in a larger
and newer meta-analysis and observed that improvements were most evident after approximately eight weeks,
with no clear benefit at three-month follow up. These findings support a nuanced interpretation including Al
can help, but the magnitude and durability of benefit depend on intervention design, population, duration, com-
parator, and user engagement. Research on young people is particularly relevant to digital inclusion because
adolescents and young adults are frequent users of digital communication [20-22]. A recent systematic review
and meta-analysis found that chatbot-delivered interventions could reduce psychological distress among young
people, while effects on psychological wellbeing were not consistently significant [23, 24]. Another review
focused on young people reported potential effectiveness but emphasized the importance of moderators such as
delivery platform and interaction mode [25]. Together, these findings caution against assuming that access to a
chatbot automatically creates wellbeing. The quality of the interaction, the appropriateness of the intervention,
and the surrounding support system remain decisive [26].
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2.3. Empathy as a Design Requirement

Empathy in Al should be distinguished from the claim that a machine literally experiences human
emotion. In a design and interaction sense, empathetic Al refers to the capacity of a system to detect or
infer relevant emotional and contextual signals and to respond in ways that are perceived as understanding,
respectful, supportive, and appropriate. The distinction is important because users may anthropomorphize
conversational systems even when the underlying system has no subjective experience. An ethical system
should therefore communicate its nature and limitations while still using interaction patterns that reduce friction
and emotional invalidation.

A systematic review of empathic conversational-agent platforms found substantial variation in how
empathy is implemented and evaluated [27]. Evidence also suggests that interaction features such as emotional
responsiveness, structured feedback, and interaction frequency may influence adherence, although clinical-
outcome relationships are less consistent [26]. Research on online mental-health communities further suggests
that Al-assisted emotional-support processes can help people clarify emotions and formulate supportive re-
sponses [28]. The implication for Orange Technology is that empathy should be treated as a measurable
interaction quality rather than a marketing label. Evaluation should include perceived empathy, emotional
appropriateness, user agency, trust calibration, safety, and the ability to connect users with human support.

2.4. Generative Al Capability and Limitations

Generative Al expands the expressive capacity of conversational systems because large language mod-
els can produce flexible, context-sensitive language. Systematic reviews of generative Al in psychiatry and
mental health report applications in assessment, psychoeducation, therapeutic support, clinical documentation,
and decision support [16, 29]. Yet this flexibility introduces new risks. Models can generate inaccurate in-
formation, overconfident statements, culturally inappropriate responses, or unsafe advice. A recent systematic
review found that current evaluations frequently 3 focus on isolated tasks and may fail to capture contextual
reasoning, cultural sensitivity, and real-world interaction complexity [30]. Another review identified a rapid
increase in mental-health GenAl research but noted limited real-world deployment and unresolved safety as-
surance [31]. Therefore, greater linguistic fluency should not be interpreted as clinical reliability or genuine
empathy.

2.5. Digital Inclusion, Equity, and Governance

Digital mental-health innovation can unintentionally widen inequalities. Access depends on devices,
connectivity, affordability, digital literacy, language, disability accessibility, and confidence in technology.
SDG 9 explicitly emphasizes inclusive and resilient infrastructure and universal, affordable access to infor-
mation and communication technologies [32]. For mental health, inclusion also requires culturally appropriate
language and community participation. WHO’s guidance on Al in health states that ethics and human rights
should remain at the centre of Al design, deployment, and use [33]. This supports a governance model in
which privacy, transparency, accountability, safety, fairness, and human oversight are not optional add-ons but
architectural components [33].

3.  RESEARCH METHOD

This study used an integrative literature-review approach to develop a conceptual framework rather
than estimate a pooled clinical effect. The review examined peer-reviewed systematic reviews, meta-analyses,
research syntheses, and authoritative health-policy documents, primarily from 2021-2026, identified through
targeted searches of PubMed-indexed literature and WHO and UN sources. Search terms covered Al and
conversational systems, including “artificial intelligence,” “conversational agent,” “chatbot,” and “empathetic
Al as well as “mental health,” “emotional wellbeing,” “digital mental health,” “community resilience,” and
“digital inclusion.”

Sources were included when they addressed mental-health outcomes, empathetic interaction, acces-
sibility and equity, safety and human oversight, community support, or ethical governance. The synthesis
involved three stages: organizing evidence into technological capability, psychological and health outcomes,
human interaction, and governance; comparing recurring design requirements; and mapping these requirements
to six framework components [34, 35].

The six components were Inclusive Access, Emotional and Contextual Understanding, Empathetic
Dialogue, Personalized Support, Safety and Human Escalation, and Community Resilience and Governance.
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Evidence on accessibility, emotional context, empathy, personalization, safety, community support, and gov-
ernance informed each component. The framework follows the principle that Al should augment rather than
replace human and community support [36, 37]. As an integrative conceptual review rather than a registered
systematic review or meta-analysis, the framework represents a structured evidence-informed synthesis in-
tended to guide future empirical research, not establish clinical effectiveness or provide a definitive evidence

map.

Table 1. Synthesis of Evidence and Implications for an Orange Technology Approach.

Evidence domain

Key finding

Design implication

Clinical and psychological
outcomes

Conversational agents can re-
duce depression, distress, and
anxiety in some studies, but ef-
fects vary and may not persist.

Use Al as an adjunctive, low-
intensity support layer with out-
come monitoring.

Empathy and personaliza-
tion

Empathic response, personal-
ization, emotional responsive-
ness, and interaction quality can
improve engagement and per-
ceived support.

Make emotional context and
user agency explicit design re-
quirements.

Generative Al

Language flexibility is promis-
ing, but accuracy, cultural com-
petence, and safety remain in-
consistent.

Use bounded knowledge, uncer-
tainty signaling, safety policies,
and human escalation.

Community and social

support

Mental health is embedded in
relationships and social envi-
ronments; digital interventions
can facilitate social connection.

Connect users to peers, family,
community resources, and pro-
fessionals where appropriate.

Equity and governance

Access barriers, privacy, bias,
accountability, and human-
rights risks can undermine
benefits.

Design for low bandwidth, ac-
cessibility, language diversity,
privacy, and transparent gover-
nance.

Table 1 demonstrates that the integration of Orange Technology in mental healthcare must be holisti-
cally designed by aligning five key pillars emotional support, personalization, safety, community connection,
and equitable access as augmented intelligence that enhances rather than replaces professional clinical judg-
ment. Within this framework, Al operates under strict human oversight to ensure that a clinician’s empathy and
intuition remain the primary drivers of intervention, while robust data encryption safeguards patient privacy
and trust. Furthermore, the system incorporates proactive safety mechanisms capable of detecting emotional
crisis signals in real time to immediately escalate care to emergency medical personnel, thereby establishing a
care ecosystem that is not only adaptive and inclusive across all demographics, but also ethical and clinically
sound.

3.1. Proposed Orange Technology—Empathetic AI Framework

The proposed framework translates the literature into a layered mental-health support ecosystem. Its
core premise is that emotional wellbeing cannot be produced by an algorithm alone. Instead, Al should per-
form specific supportive functions while preserving user autonomy and maintaining pathways to human and
community resources. The framework contains six interconnected layers: (1) inclusive access, (2) emotional
and contextual understanding, (3) empathetic interaction, (4) personalized support, (5) safety and human esca-
lation, and (6) community resilience and governance. These layers should not be interpreted as a strictly linear
sequence. Instead, they form a dynamic support architecture in which some components provide foundational
conditions while others operate through continuous interaction and feedback. Inclusive access establishes the
conditions for equitable participation; emotional and contextual understanding informs empathetic interaction
and appropriate personalization; personalized support provides low-intensity assistance; and safety and human
escalation constrain these functions through risk-sensitive boundaries [38, 39]. Community resilience and gov-
ernance provide the wider social and institutional context and can also feed information, resources, and human
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support back into the individual-level layers. Thus, the framework represents a dynamic human-in-the-loop
ecosystem rather than a one-directional technical pipeline.
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Figure 1. Conceptual architecture for Orange Technology and empathetic Al in mental-health support

Figure 1 illustrates the conceptual architecture of Orange Technology and empathetic Al for mental-
health support. The framework begins with inclusive access and digital equity, followed by emotional and con-
textual understanding that enables empathetic dialogue. These elements support personalized self-management
while maintaining safety, human oversight, and escalation mechanisms. At the highest level, the framework
connects individual support with community and resilience, emphasizing collaboration between Al, humans,
and the wider community ecosystem.

3.2. Inclusive Access and Digital Equity

The bottom layer establishes inclusion as a prerequisite rather than an outcome. A mental-health Al
service should support affordable and commonly available devices, low-bandwidth interaction, text-first alter-
natives, accessible interfaces, multilingual content, and culturally appropriate communication. Accessibility
should include people with visual, auditory, cognitive, or motor disabilities. This layer also requires digital-
literacy support and clear explanations of what the system can and cannot do. Without these measures, the
users who might benefit most from additional support can be excluded by the technology itself

3.3. Emotional and Contextual Understanding

Empathetic Al requires more than sentiment classification; it should combine emotional and contex-
tual cues with appropriate, transparent, and safety-aware responses. Empathy does not mean that Al experi-
ences human emotions, but refers to interaction quality evaluated through perceived appropriateness, respect,
cultural sensitivity, user agency, and safety [40, 41]. Because users may seek information, validation, practical
solutions, or human connection, systems should consider linguistic cues, conversation history, user prefer-
ences, and explicit check-ins while minimizing unnecessary data collection. Inferred emotional states should
be treated as uncertain hypotheses rather than facts. When signals are ambiguous, systems should acknowledge
uncertainty, seek clarification, and allow users to correct the interpretation. Cultural and linguistic variation
should also be considered because similar expressions may have different meanings across communities. This
approach preserves user agency and reduces algorithmic misinterpretation [42].

3.4. Empathetic Dialogue and Emotional Support

The dialogue layer should implement several principles: acknowledge emotion before offering solu-
tions; avoid judgemental language; reflect the user’s concern without pretending to possess 5 human feelings;
ask permission before giving advice when appropriate; encourage self-efficacy; and maintain conversational
continuity. Empathy should also include cultural sensitivity. Expressions of distress differ across languages
and communities, and literal translation may fail to capture culturally meaningful ways of communicating
suffering. Evaluation should therefore involve diverse users and domain experts rather than relying only on
automated language metrics [43].

3.5. Personalized Support and Self-Management

Once the system has established context, it can offer low-intensity interventions such as breathing
exercises, grounding techniques, journaling prompts, psychoeducation, sleep or routine reminders, problem-
solving steps, and links to validated resources. Personalization should be constrained by evidence and user
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preferences. The goal is not maximal personalization but appropriate personalization: enough adaptation to
make support relevant without creating intrusive profiling. The system should also distinguish between general
wellbeing support and clinical treatment. When symptoms are severe, persistent, or associated with safety
concerns, self-management content should not become a substitute for professional assessment.

3.6. Safety, Human Oversight, and Escalation

Safety is the central boundary condition for mental-health Al. Systems should use risk-sensitive poli-
cies, uncertainty detection, clear escalation rules, and pathways to human support. High-risk situations should
be identified through predefined criteria, including self-harm or harm to others, immediate danger, severe de-
terioration, inability to maintain personal safety, or other crisis indicators. When risk is detected or cannot be
reliably determined, the interaction should be escalated to appropriate human or emergency support, without
prolonged autonomous crisis management. Escalation should provide clear handoff information, communicate
system limitations, and enable human review where available. Al should not independently diagnose, prescribe
medication, or make high-stakes clinical decisions outside a properly governed clinical workflow, consistent
with WHO principles on human rights and accountability.

3.7. Community Resilience and Social Connection

The top layer extends the framework from individual wellbeing to community resilience. AI may indi-
rectly support resilience by reducing barriers to information, services, and social resources through community
services, peer-support groups, educational programmes, referrals, and trusted public-health information. It can
also help community organizations provide multilingual educational materials and non-clinical information.
These mechanisms may strengthen social connection, resource access, and coordination, although their effects
remain empirical questions. Importantly, Al should not replace community relationships, but reduce barriers
between individuals and the resources that support wellbeing.

4. RESULTS AND DISCUSSION

The value of empathetic Al should be evaluated at three complementary levels. At the individual level,
outcomes include emotional wellbeing, distress, perceived support, self-efficacy, engagement, and help-seeking
behaviour. At the interaction level, evaluation should assess perceived empathy, response appropriateness,
cultural sensitivity, transparency, trust, user agency, and harmful responses. At the system level, assessment
should consider accessibility, equity, referral completion, human workload, safety, privacy, and effects on
community services. This approach distinguishes meaningful mental-health outcomes from simple chatbot
engagement.

Second, personalization must be balanced with privacy. While contextual data may improve responses,
excessive collection increases privacy and governance risks. Therefore, the framework emphasizes data mini-
mization, user-controlled memory, transparent retention policies, local processing where feasible, and explicit
consent for sensitive information.

Third, empathy is relational and context-dependent rather than a single model capability. Responses
that support one user may be inappropriate for another. Participatory design involving patients, mental-health
professionals, caregivers, community organizations, and digitally excluded groups can identify risks that bench-
mark datasets may miss. The goal is responsible Al within clearly defined boundaries rather than Al that simply
appears human.

Fourth, the framework supports SDG 3, SDG 9, and SDG 17. SDG 3 is addressed through Emo-
tional and Contextual Understanding, Empathetic Dialogue, and Personalized Support to promote wellbeing,
self-management, and appropriate help-seeking. SDG 9 is supported through Inclusive Access, low-bandwidth
interaction, accessibility, multilingual communication, and equitable infrastructure. SDG 17 is strengthened
through Safety and Human Escalation and Community Resilience and Governance, requiring collaboration
among health professionals, technology developers, governments, researchers, communities, and civil-society
organizations. Thus, Orange Technology links Al innovation with inclusive infrastructure, participatory gover-
nance, community partnership, and equitable social impact.

4.1. Comparison with Conventional A1 Mental-Health Approaches

This study compares conventional Al applications with the proposed approach based on five key di-
mensions: primary orientation, empathy and personalization, safety and human involvement, community in-
clusion and equity, and expected outcomes. These dimensions highlight differences in addressing functional
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service delivery and the broader emotional and social needs of individuals. The comparison is presented in
Table 2.

Table 2. Analytical comparison between automation-oriented mental-health Al and the Orange
Technology—empathetic Al approach

Dimension Automation-Oriented Al Orange Technology—Empathetic A1

Primary Orienta- Efficiency and automation Emotional wellbeing and human-centred support
tion

Empathy & Per- Limited or functional per- Context-sensitive, empathetic, and personalized in-
sonalization sonalization teraction

Safety & Human Primarily system-driven Human oversight, risk-sensitive escalation, and refer-
Role ral

Community & Access mainly determined Inclusive access, cultural sensitivity, and community

Equity by technology availability connection
Expected Out- Task completion and en- Emotional wellbeing, self-management, help-
come gagement seeking, and resilience

Table 2 shows that Orange Technology—Empathetic Al provides a more human-centered approach
than conventional Al mental-health systems. While conventional approaches mainly focus on efficiency and
automation, Orange Technology emphasizes emotional wellbeing, personalized support, human oversight, cul-
tural sensitivity, and community inclusion. Therefore, its expected outcomes extend beyond task completion to
include self-help, emotional resilience, and improved wellbeing.

4.2. Risks and Mitigation Priorities

Implementing empathetic Al in mental-health support requires addressing risks related to safety, in-
clusiveness, and effectiveness. Key concerns include information reliability, user dependence, cultural appro-
priateness, data protection, accessibility, and clinical coordination. These challenges highlight the need for
safeguards that maintain human involvement and ensure responsible Al-based support. The corresponding
risks and mitigation priorities are presented in Table 3.

Table 3. Priority risks and mitigation requirements for empathetic Al in mental-health support

Risk Potential consequence Mitigation priority

Hallucinated or unsafe Users may act on inaccurate or inap- Evidence-bounded responses, un-

advice propriate guidance. certainty disclosure, clinical review,
escalation.

Over-reliance and an- Users may treat Al as a replacement Transparent identity, relational

thropomorphism

for people or professionals.

boundaries, prompts toward human
connection.

Bias and cultural mis-
match

Responses may be less appropriate
for minority or underserved groups.

Diverse evaluation, participatory de-
sign, multilingual and cultural test-
ing.

Privacy and secondary
use

Sensitive emotional disclosures may
be exposed or reused improperly.

Data minimization, consent, reten-
tion controls, security, accountabil-

ity.

Digital exclusion

People with limited connectivity, de-
vices, or access may be left behind.

Low-bandwidth design, accessible
interfaces, affordable access, com-
munity channels.

Weak clinical integration

Al support may become disconnected
from appropriate care.

Referral protocols, human-in-the-
loop workflows, interoperable ser-
vice pathways.

Table 3 highlights the main risks that may arise when implementing empathetic Al for mental-health
support and the corresponding mitigation priorities. The key risks include unsafe or inaccurate advice, user
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over-reliance on Al, bias and cultural mismatch, privacy concerns, digital exclusion, and weak clinical integra-
tion. To address these risks, the system should prioritize evidence-based responses, human oversight, cultural
sensitivity, strong data protection, accessible design, and clear referral pathways to professional care. Overall,
the table emphasizes that empathetic Al should complement not replace human and clinical support.

5. IMPLICATIONS FOR RESEARCH, PRACTICE, AND POLICY

A practical implementation pathway can be organized into six stages: participatory co-design, proto-
type development based on the six framework layers, safety and usability assessment, small-scale pilot testing,
longitudinal evaluation, and broader implementation with continuous monitoring and governance. Future re-
search should validate these layers through qualitative, prototype-based, controlled, and longitudinal studies,
focusing on usability, empathy, personalization, accessibility, safety, wellbeing, help-seeking, engagement, and
sustainability. Subgroup and implementation analyses should consider age, language, socioeconomic posi-
tion, disability, cultural context, privacy, governance, referral completion, and equity. Key questions should
assess whether empathetic interaction improves help-seeking, personalization works without excessive data
collection, escalation reliably identifies cases requiring human support, and Al strengthens rather than replaces
community support.

For practitioners, Al should function as an adjunctive support tool with clear boundaries. Mental-
health professionals should establish escalation thresholds, validate content, monitor failures, and develop re-
ferral pathways, while community organizations provide culturally relevant resources and trusted human con-
tact. This allows Al to support low-intensity needs while professionals focus on complex assessment, therapy,
crisis management, and relational care. For policymakers and institutions, governance should address safety,
data protection, accessibility, accountability, and evidence requirements, consistent with WHO principles on
ethics, human rights, and public benefit in Al for health. Public investment should also prevent unequal access
caused by expensive devices, limited connectivity, or paid services, making digital inclusion an essential part
of Orange Technology.

6. LIMITATIONS

This study has several limitations. First, it is an integrative conceptual review rather than a registered
systematic review or meta-analysis; therefore, the search and selection process was targeted rather than ex-
haustive. Second, much of the current evidence evaluates conversational agents developed before the newest
generation of large language models, so findings cannot automatically be generalized to modern generative Al
systems. Third, definitions and measurements of empathy vary across studies, making direct comparison dif-
ficult. Fourth, community resilience is a broader construct than individual mental-health symptom reduction,
and empirical evidence directly connecting Al conversational support to community resilience remains less
mature. Finally, the proposed Orange Technology framework is conceptual and requires empirical validation
with users, clinicians, and community stakeholders.

7. CONCLUSION

Orange Technology offers a useful way to reframe empathetic Al from an automation technology into
a humane mental-health support infrastructure. However, an important gap remains in translating evidence on
conversational Al into a broader framework that addresses cultural sensitivity, community connection, inclusive
access, safety, privacy, and human oversight simultaneously. Current evidence indicates that conversational Al
can reduce some symptoms of depression, anxiety, and distress and improve access to low-intensity support, but
effects remain heterogeneous and should not be overstated. The central challenge is therefore not to make Al
appear indistinguishable from a human therapist, but to ensure that it operates within clearly defined supportive
boundaries.

The novelty of this study lies in the proposed Orange Technology framework, which integrates in-
clusive access, emotional and contextual understanding, empathetic dialogue, personalized self-management,
safety and human escalation, and community resilience within a single mental-health support architecture. This
framework positions Al as a supportive, human-in-the-loop layer rather than a replacement for therapists, care-
givers, peers, or communities. It also connects mental-health innovation with SDG 3, SDG 9, and SDG 17
by linking emotional wellbeing with equitable digital infrastructure, social connectedness, and collaborative
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governance.

Future research should validate the framework through a staged empirical programme. Initial studies
should use participatory design involving patients, clinicians, caregivers, and community stakeholders to assess
usability, perceived empathy, cultural appropriateness, and user agency. Subsequent longitudinal studies should
evaluate emotional and behavioural outcomes, subgroup differences, help-seeking behaviour, and sustainabil-
ity. Safety audits and implementation studies should further examine escalation accuracy, privacy protection,
referral pathways, human workload, and effects on community services. This staged validation can advance the
framework from an evidence-informed architecture toward an empirically tested mental-health support model
and clarify its contribution to a more connected, inclusive, and resilient mental-health ecosystem.
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