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Black autistic youth experience disproportionately high rates of depression and

face intersecting barriers such as racial discrimination, stigma, and limited access

to care, yet few interventions address their needs. This study introduces Asking for

Help (A4H), a culturally responsive, simulation-based intervention designed to

improve depression literacy and help-seeking skills through an e-learning module

and interactive conversation practice. Guided bymental health literacy theory, the

Theory of Help-Seeking Behavior, the Theory of Planned Behavior, and Disability

Critical Theory, A4H was developed using community-engaged and user-

centered design principles. Usability testing employed a mixed-methods design

with 32 participants (12 youth, 10 caregivers, 8 specialists) using the System

Usability Scale (SUS), Patient Health Questionnaire-9 (PHQ-9), and semi-

structured interviews. Black autistic youth reported moderate depressive

symptoms (mean PHQ-9 = 14.7) and rated usability slightly below benchmark

(mean SUS = 66.2), while caregivers and specialists scored higher (73.5 and 71.0).

Qualitative feedback highlighted cultural relevance and immediate feedback as

strengths, with recommendations for simplified language, improved navigation,

and multimodal supports; emotional safety and trust were critical for

engagement. No short-term symptom change was observed, consistent with

the formative design. Findings indicate A4H is feasible and culturally responsive

but requires refinements before efficacy testing to assess impacts on literacy,

help-seeking intentions, and communication skills.
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Introduction

A recent call to action by Black autism scholars, advocates, and

practitioners (1) emphasized the urgent need for increased support

and services tailored to Black autistic youth. They argue that the

rising rates of autism diagnoses among Black youth demand a

stronger focus on culturally responsive and racially specific

interventions that address their unique needs. The Asking for

Help (A4H) simulation program was developed, in part, as a

direct response to this call and from a broader recognition of the

lack of mental health supports specifically designed for Black

autistic youth.

A4H is a culturally informed, race-specific virtual mental health

simulation tool created to help Black autistic youth expand their

understanding of depression and build skills for effectively seeking

support for depressive symptoms. The program was developed

using a community-engaged research approach and a user-

centered design process. Its content and interface were co-

designed with members of the Black autism community and

informed by data collected through interviews and surveys with

Black autistic youth, their parents and caregivers, and community

advocates, as well as ongoing input from a community

advisory board.

A4H consists of two main components: (1) an e-learning

module that provides foundational depression literacy training to

users, and (2) a simulated conversation in which the user practices

communicating depressive symptoms to a trusted adult, in the

current iteration is a special education teacher named Mrs. Daniels.

The program’s ongoing development is guided by iterative

feasibility and usability testing with Black autistic youth, their

families, autism care specialists, and mental health professionals.

This study outlines the theoretical framework guiding the

intervention, describes its initial design, presents pilot-phase

participant feedback, details refinements made in response to that

feedback, and discusses future directions for evaluating A4H’s

effectiveness and implementation.

Autism is a neurodevelopmental condition characterized by

differences in social communication and interaction, along with

restricted, repetitive behaviors and atypical sensory processing (2,

3). Clinically, it is understood as a spectrum encompassing a wide

range of presentations and varying levels of support needs (4, 5).

Beyond its clinical definition, autism also functions as a social

identity shaped by shared lived experiences and societal

perceptions; autistic individuals often gain psychological benefits

from strong group identity and community solidarity (6, 7), yet they

also face stigma, masking pressures, and minority stress when

navigating environments designed for non-autistic norms (8, 9).

Research consistently shows elevated rates of co-occurring mental

health conditions among autistic individuals, such as anxiety,

depression, ADHD, PTSD, OCD, eating disorders, and substance

use disorders, stemming from both neurodevelopmental factors and

systemic ableism (3, 10, 11).

Recent data indicate a notable surge in autism diagnoses among

Black children, a shift reflecting both improved detection and a

narrowing of historic disparities. CDC surveillance via the Autism

and Developmental Disabilities Monitoring (ADDM) network
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shows autism prevalence rising from 1 in 36 children in 2020 to 1

in 31 by 2022, with Black children now exhibiting the highest rates

in many regions (e.g., 1 in 27 in Maryland compared to 1 in 52 for

white peers) (12, 13). Data from JAMAOpen Network (2011–2022)

further indicate that racial and ethnic minority groups, including

Black youth, have experienced relatively greater increases in

diagnosis rates over the last decade.
Autism and depression

Depression is a common co-occurring condition among autistic

youth, affecting approximately 25% of autistic youth compared to

8–12% of their non-autistic peers (14–16). This elevated prevalence

is linked to multiple risk factors, including core social

communication challenges that hinder the ability to express

mental and emotional needs (17). Additionally, experiences of

stigma, bullying, and social exclusion in an ableist society further

increase vulnerability to depression and anxiety (18). Youth with

untreated depression face heightened risks for suicide, self-harm,

and substance abuse, and the suicide rate among autistic youth is

estimated to be nearly ten times higher than the national average

(19, 20). Although approximately 55% of autistic youth receive

psychiatric medications for mood disorders (21, 22), there remains

a critical gap in interventions that equip them with skills to engage

in help-seeking conversations which could also decrease

untreated depression.

These concerns are even more pronounced for Black autistic

youth, who face the compounded effects of racism, ableism, and

cultural stigma surrounding mental health. Despite the growing

recognition of elevated suicide risk among autistic youth, there is a

lack of research and targeted supports that address the unique

mental health needs of Black autistic individuals. Black youth

broadly often report comparable or higher rates of depressive

symptoms than their White peers yet are less likely to receive a

formal depression diagnosis or treatment (23–25). Structural

racism, particularly racial discrimination, is a significant risk

factor, with frequent exposure strongly associated with depressive

symptoms across adolescence (26, 27). Evidence from longitudinal

studies demonstrates that racial discrimination predicts increases in

depressive symptoms over time, underscoring its role as a persistent

psychosocial stressor (27). In addition to systemic barriers, stigma

surrounding mental health within some Black communities further

compounds these disparities. Cultural norms that discourage

disclosure of emotional distress, fear of being labeled, and

mistrust of mental health systems can contribute to lower help-

seeking behaviors and reduced service utilization in Black

communities (28, 29). The intersection of these identities, Black

autistic youth, remains critically understudied. Emerging research

suggests complex dynamics: for example, Black autistic youth

report less racial discrimination than their non-autistic Black

peers, attributing discrimination more to autism than race (30).

Yet, Black autistic youth appear more likely to experience depressive

symptoms than White autistic youth, possibly due to the

compounded effects of racism and ableism (31). This underscores
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the urgent need for culturally grounded, identity-affirming

interventions that promote depression literacy and empower

Black autistic youth to seek help safely and effectively.
Rationale for A4H development

Black autistic youth face a distinct set of challenges that

significantly increase their risk for depression and other mental

health concerns. These challenges stem from the intersection of

systemic racism, socioeconomic disadvantage, and the social-

emotional and communicative differences associated with autism

(32, 33). In this context, communicative differences refer to well

−documented autistic communication patterns such as more direct

or formal language use, difficulties interpreting or using nonverbal

cues (e.g., gaze, facial expressions, or gestures), challenges with

conversational turn−taking, and more literal interpretation of

language, all of which can contribute to social misunderstanding

and marginalization (34, 35). Black youth are disproportionately

exposed to under-resourced schools, limited access to culturally

affirming mental health care, and chronic stressors related to racial

discrimination. When these structural inequities intersect with

autism-related vulnerabilities, such as peer rejection, bullying, and

social isolation, Black autistic youth emerge as a critically

underserved and at-risk population (32, 36).

Simulation-based and virtual reality (VR) interventions have

shown promise in supporting developmental and mental health

outcomes among autistic youth. A systematic review by Yang et al.

(37) found that VR interventions significantly improve social skills,

emotional recognition, and behavioral regulation in children and

adolescents with autism spectrum disorder (ASD). Similarly, Zhao

et al. (38) demonstrated that VR-based tools enhance cognitive

flexibility and social communication among autistic children. These

findings are echoed by Williams et al. (39), who documented the

growing use of simulation-based approaches in mental health

education, particularly for increasing access and engagement

among youth populations.

Despite these technological advances, culturally tailored mental

health interventions remain scarce, especially for Black autistic

youth. Research consistently shows that culturally responsive

interventions are more effective than generic approaches in

improving mental health outcomes for Black youth (40, 41).

Cultural responsiveness, for the purposes of this study, refers to

the practice of designing, delivering, and evaluating interventions in

ways that meaningfully reflect, respect, and adapt to the unique

cultural identities, values, communication styles, lived experiences,

and contextual realities of the heterogeneous Black autistic

community (42, 43). Within autism research, there is increasing

recognition of the lack of racial and ethnic representation in

intervention design and evaluation. Interventions explicitly

developed for Black autistic individuals and their families, such as

the Best FACES Forward advocacy program, have demonstrated

positive outcomes in empowerment, communication, and perceived

advocacy ability (44).
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To address these gaps, an intersectional and sociocultural

framework grounded in Disability Critical Theory (DisCrit) is

essential (45). The continued reliance on universal interventions,

often developed and validated using predominantly White samples,

reinforces the assumption that White youth represent the

normative standard. This paradigm marginalizes the lived

experiences of Black autistic youth and undermines the relevance

and effectiveness of mental health supports (46).

In response to the growing call for culturally adapted

interventions that address the specific social, emotional, and

mental health needs of autistic individuals from racially

marginalized backgrounds, researchers and practitioners have

increasingly focused on enhancing social communication,

promoting emotional well-being, and supporting caregivers (42,

47). Within this context, simulation-based interventions explicitly

tailored for Black autistic youth represent a promising avenue for

integrating culturally responsive practices with evidence-based,

technology-driven tools. Such interventions not only aim to

improve developmental and mental health outcomes but also

affirm racial and neurodivergent identities, contributing to more

equitable and affirming systems of care.
Description of A4H

A4H is a simulation-based mental health literacy intervention

designed to address the unique and intersecting challenges

experienced by Black autistic youth. Grounded in culturally

affirming and developmentally appropriate content, the program

seeks to improve mental health-related outcomes by strengthening

knowledge of depression, mental health communication skills, and

help-seeking behaviors. Its evidence base integrates four

complementary theoretical frameworks, mental health literacy,

the theory of help-seeking behavior, theory of planned behavior,

and Disability Critical Theory, into two core components: (1) an

initial e-learning module focused on depression literacy, and (2) an

interactive simulation in which participants engage in a

conversation with a virtual special education teacher to practice

effectively describing depressive symptoms. Together, these

components aim to empower Black autistic youth with the skills

and confidence needed to navigate mental health challenges and

seek appropriate support (see Figure 1).

Black autistic youth face compounded barriers to early

recognition and support for depression, including diagnostic

overshadowing of mood symptoms by autism−related differences

(49), racialized and disability−based stigma, and reduced access to

culturally responsive care (26). These challenges are further

intensified by culturally patterned expressions of depression

within African American communities; as Walton and Payne (50)

demonstrates, depressive symptoms among Black individuals often

manifest through irritability, somatic complaints, or high

−functioning perseverance rather than prototypical affective

markers. Such patterns increase the likelihood that depressive

symptoms in Black autistic youth will be misinterpreted as
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behavioral concerns or attributed solely to autism, impeding

accurate identification by both youth and adults and making help

−seeking feel risky or ineffective (51). Targeting depression literacy

(to improve recognition and reduce stigma) and help−seeking skills

(to increase communication confidence, planning, and navigation)

directly addresses modifiable barriers that are proximal to service

connection in this population.

We employed evidence-based, community-engaged methods

(52, 53) and a user-centered approach (54, 55) to develop Asking

for Help (A4H) in collaboration with SIMmersion LLC, a company

specializing in immersive, interactive training programs that use

virtual human role-players to support skill development through

realistic conversations. Together, we created a prototype that is

currently undergoing feasibility, usability, and adaptability testing.

The development process was iterative, incorporating multiple

rounds of review and refinement based on feedback from both

the design team and the Community Advisory Board (CAB) to

ensure cultural relevance, clarity, and authenticity.
Community engaged research and
user-centered design

Community-engaged research is an approach to research that

actively involves community members, organizations, and other

stakeholders in the research process. Community engagement, as

defined by the Clinical and Translational Science Awards (CTSA)

Consortium, is a “continuum of community involvement,”meaning
Frontiers in Psychiatry 04
it can be measured by the degree of a community’s active

involvement in the research process (56, 57). The CTSA describes

nine key tenets to community engagement, (1) clearly define the

purpose, goals, and target population for community change; (2)

gain comprehensive knowledge of the community; (3) build

relationships through active interaction; (4) support community

self-determination; (5) establish partnerships with the community;

(6) honor cultural diversity and values; (7) leverage community

assets and strengthen capacity; (8) remain adaptable; and (9)

commit to sustained, long-term collaboration.

User-centered design (UCD) is a methodological approach that

foregrounds the needs, preferences, and lived experiences of end

users throughout the research and intervention development

process (54). Rooted in the discipline of computer engineering,

UCD emphasizes the creation of systems and programs that are not

only functional but also optimized for usability and effectiveness

from the perspective of the intended users (58, 59). Theoretically,

UCD draws on principles of participatory design and human-

computer interaction, which advocate for iterative, collaborative

processes that integrate user feedback at every stage. In mental

health research, UCD is particularly relevant as it ensures that

interventions are culturally responsive, accessible, and aligned with

the real-world contexts and challenges faced by diverse populations,

thereby enhancing engagement and treatment outcomes (60). The

development of A4H was guided by the core principles of User-

Centered Design (UCD) as outlined in the ISO 9241–210 standard

(61). These principles emphasize grounding design decisions in a

deep understanding of users’ needs, goals, and contexts; involving

users throughout the design and implementation process;
FIGURE 1

Logic model for Asking for Help (A4H): Theories, mechanisms of change, components, and expected outcomes. This logic model illustrates the
theoretical foundation, mechanisms of change, core components, and anticipated outcomes of Asking for Help (A4H), a culturally responsive,
simulation-based intervention for Black autistic youth. Foundational theories include Mental Health Literacy, the Theory of Help-Seeking Behavior,
the Theory of Planned Behavior, and Disability Critical Theory (DisCrit). Mechanisms of change target depression literacy, stigma reduction, self-
efficacy, communication skills, and intersecting identitjes of race and ableism. Core components comprise an e-learning module, interactive
simulation with a virtual teacher, real-time peer coaching, and a scoring/feedback system. Outcomes are organized by timeframe: short-term (e.g.,
improved depression literacy, help-seeking intentions), and long-term (e.g., reduced depressive symptoms, improved mental health trajectories
Adapted from the A4H development framework described in Williams et al. (48).
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employing iterative cycles of prototyping and refinement informed

by user feedback; and prioritizing usability and accessibility to

ensure inclusivity. Applying these principles was critical for A4H

because the platform aims to address mental health disparities

among Black autistic youth, a population that experiences

compounded marginalization due to intersecting identities. By

centering the voices and lived experiences of these youth and

their families, the design process sought to create a resource that

is culturally responsive, developmentally appropriate, and accessible

for diverse abilities. This approach not only enhances usability but

also advances equity by ensuring that interventions are tailored to

the unique sociocultural and neurodiverse contexts of the

intended users.

CER provided a framework for building trust and sustained

partnerships with community stakeholders, honoring cultural

values, and leveraging community assets to guide decision-making

(57, 61). At the same time, UCD emphasized iterative design

grounded in a deep understanding of user needs, active

involvement of youth and caregivers throughout the process, and

prioritization of usability and accessibility (54, 61). Integrating these

approaches, A4Hwas shaped through continuous feedback loops that

centered lived experiences and sociocultural contexts, ensuring the

platform not only meets functional requirements but also advances

mental health equity for a population facing intersecting forms of

marginalization. To further promote equity and accessibility, A4H is

delivered as a mobile health application, recognizing that low-income

families often rely on smartphones as their primary means of internet

access. Mobile optimization reduces technology-related barriers,

enabling participants to engage with the program in familiar and

flexible settings, whether at home, school, or on the go, while

enhancing usability and completion rates. This mobile-first strategy

also supports scalability and broader dissemination by eliminating

the need for specialized hardware, positioning A4Hwithin a practical,

widely adopted approach to improving mental health literacy and

help-seeking behaviors among youth.
E-learning: depression literacy

The e−learning focused on depression literacy, building upon

the foundational principle of the mental health literacy framework

that improving individuals’ understanding of mental health and a

particular mental health condition promotes early recognition,

appropriate help−seeking, and effective self−management (62, 63).

The mental health literacy framework emphasizes the importance

of knowledge and beliefs about mental disorders to promote early

recognition, appropriate help−seeking, and effective self

−management. Core components include the ability to identify

symptoms, understand risk factors and causes, recognize available

treatments, and reduce stigma that often prevents individuals from

seeking care (63, 64). Strengthening depression literacy is especially

critical for Black autistic youth, as culturally patterned expressions

of depression within African American communities, such as

irritability, somatic complaints, or high−functioning perseverance,

may diverge from prototypical diagnostic expectations (50),
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increasing the likelihood that symptoms are overlooked or

misattributed to autism. By improving mental health literacy,

A4H looks to empower Black autistic youth to respond effectively

to mental health challenges and more effectively seek support.

Furthermore, the e−learning module provides foundational

information about depression tailored specifically for Black

autistic youth. Guided by key tenets of Disability Critical

(DisCrit) theory (45), including the interdependence of racism

and ableism and the social construction of race and disability, the

module situates depression within the lived realities of Black autistic

youth. It highlights how intersecting experiences of racial and

disability-based discrimination, bullying, stigma, and systemic

inequities compound vulnerability to depression (65). By framing

mental health within these structural contexts, A4H helps

participants understand that mental health disparities are not

solely individual challenges but are deeply connected to systemic

oppression, fostering both awareness and empowerment. This

structural framing is a key component of A4H’s cultural

responsiveness, as it affirms youth’s lived experiences, validates

the sociocultural forces shaping their mental health, and counters

deficit-oriented narratives that overlook systemic contributors to

distress. The content is delivered through text and pre−recorded

videos narrated by a simulated peer character, creating a relatable

and engaging learning experience.

The session introduces common symptoms of depression,

emphasizing those frequently reported by Black autistic

individuals, such as persistent sadness, irritability, fatigue, social

withdrawal, difficulty concentrating, and somatic complaints (e.g.,

headaches, stomachaches). These symptoms were identified

through formative interviews and supported by prior research on

depression among Black youth, guiding their inclusion in the A4H

pilot (23, 66). Importantly, the content frames these symptoms

within culturally responsive and neurodiversity-informed contexts

to foster accurate recognition and empathy, ensuring that

participants see their experiences reflected in ways that validate

both racial and disability identities.

The initial e-learning content was co-developed with the

principal investigator, the community advisory board, and

SIMmersion scriptwriters to ensure both technical accuracy and

cultural responsiveness. Following the initial draft, the Community

Advisory Board (CAB) reviewed the script and provided detailed

feedback, which was integrated into subsequent revisions. This

iterative process, conducted three times, prioritized cultural

relevance, clarity, and authenticity. To enhance accessibility, the

finalized script was processed through an AI platform that adapted

the language to a sixth-grade reading level while preserving its

culturally responsive and neurodiversity-informed content. After

this adjustment, the CAB conducted a final review before

incorporating the script into the A4H e-learning module.
Simulated conversation

The simulated conversation uses SIMmersion’s patented

PeopleSim® technology, a simulation engine that powers highly
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realistic virtual human role-players for communication training.

Each simulated character is powered by a “virtual brain” that

governs memory, emotional states, and behavioral responses,

enabling dynamic and authentic conversations. Unlike traditional

branching scripts, PeopleSim® uses non-linear logic and a

conditional response lottery, allowing varied outcomes and

unpredictability across sessions. Characters exhibit emotional

modeling, adjusting their tone and trust based on user choices,

and offer multiple personality profiles to enhance replay value and

skill generalization. Immediate feedback is integrated throughout

the experience, reinforcing learning and improving communication

competence (67).

Theory of Planned Behavior (TPB) and Waller et al.’s (68)

Theory of Help−Seeking Behavior (THSB) address both the

individual and structural determinants of help−seeking. The TPB

emphasizes that help−seeking is shaped by youths’ attitudes toward

seeking support, their perceptions of social norms, and their sense of

control over navigating services (69, 70). A4H directly targets these

components by improving depression literacy, reducing stigma, and

building concrete skills that enhance perceived behavioral control.

The THSB adds a critical layer by demonstrating that help−seeking

among marginalized groups is profoundly shaped by sociocultural

context, historical mistrust, and prior harmful encounters with

providers. By combining TPB’s focus on intention formation with

THSB’s attention to structural barriers and agency, A4H equips Black

autistic youth with the knowledge, confidence, and contextual

awareness needed to recognize depression, trust their

interpretations of distress, and engage in help−seeking even within

systems that have historically marginalized them.

The simulated conversation component of A4H provides

participants with a safe, interactive environment to practice

communicating depressive symptoms to a trusted adult, a critical

step in the help-seeking process. In its current iteration, the

simulation features a Black, female-presenting special education

teacher named Mrs. Daniels as the conversation partner, ensuring

cultural and contextual relevance. Users select one of six commonly

reported depressive symptoms among Black autistic youth to focus

on during the interaction.

The identity of Mrs. Daniels in the simulation was intentionally

chosen in direct response to early feedback from our Community

Advisory Board, who emphasized the importance of cultural

responsiveness and meaningful representation within the

platform’s characters. Reflecting this guidance, Mrs. Daniels was

designed as a Black woman whose appearance, including her

natural hairstyle, was selected to reflect common cultural

expressions within the communities A4H aims to serve. This

design choice was intended to enhance the authenticity of the

simulation, increase user comfort and relatability, and counter the

historical underrepresentation of culturally diverse caregivers in

digital mental health tools. Additionally, a virtual “peer coach”,

currently named Sage provides real-time verbal and nonverbal

feedback, guiding participants toward clearer, more confident

responses. This component operationalizes key constructs from

the THSB by reducing barriers to disclosure, building

communication skills, and normalizing help-seeking as a

proactive strategy (68). It also aligns with the TPB by targeting
Frontiers in Psychiatry 06
attitudes toward help-seeking, reinforcing supportive norms

through culturally affirming content, and enhancing perceived

behavioral control through repeated, feedback-informed practice

(71, 72). Together, these features aim to strengthen intention and

ability to seek mental health support, fostering empowerment and

self-advocacy.
Scoring system and theoretical
alignment

A4H incorporates a scoring system designed to provide

immediate, structured feedback on participants’ performance

during the simulated help-seeking conversation. After completing

the virtual conversation, users receive a composite score ranging

from 0 to 100 that reflects their overall success in navigating the

interaction with Mrs. Daniels. These scores are calculated based on

multiple dimensions, including adequate disclosure and clarity of

symptoms, effective descriptions of symptom severity and the

emotional impact of their feelings, and the user’s ability to

continue and maintain the conversation.

This scoring system is not merely a technical feature; it

operationalizes key constructs from the intervention’s theoretical

foundation. Self-efficacy, grounded in Bandura’s (73) conception of

self-efficacy, is reinforced by the scoring system, which boosts

participants’ confidence in their ability to disclose depressive

symptoms effectively. Higher scores indicate successful navigation

of the conversation and clear symptom communication, which

serve as mastery experiences, the most influential source of self-

efficacy. Immediate feedback and opportunities for repeated

practice further strengthen participants’ belief that they can

perform help-seeking behaviors in real-world contexts.

The scoring system also aligns with the Theory of Planned

Behavior and the Theory of Help-Seeking Behavior (68, 69),

specifically through behavioral intentions that influence attitudes,

perceived norms, and perceived behavioral control. Favorable

scores and feedback normalize help-seeking as an achievable and

socially supported behavior, enhancing participants’ intention to

seek help. By demonstrating that help-seeking is both possible and

valued, the scoring system fosters motivation and readiness to act.

Additionally, consistent with the Theory of Help-Seeking

Behavior (69, 74), score components reflect critical stages of the

help-seeking process. For example, clarity of symptom disclosure

corresponds to the ability to communicate needs, perceived

importance reflects motivation to act, and emotional impact

signals recognition of symptom severity. These dimensions

collectively support progression from problem recognition to

active help-seeking.
Usability of pilot

After completing several iterative steps to establish a robust

pilot version of A4H, the next phase focused on evaluating the
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platform’s usability and gathering comprehensive user feedback. This

process was essential for identifying strengths, uncovering barriers to

engagement, and informing refinements that would enhance

functionality, cultural responsiveness, and accessibility. By

systematically analyzing user experiences and incorporating their

insights, the development team aimed to ensure that A4H not only

met technical standards but also aligned with the real-world needs

and preferences of Black autistic youth and their families.
Methods

To evaluate A4H’s usability and relevance, we employed a user-

centered mixed-methods design that integrated quantitative and

qualitative approaches. All participants tested A4H virtually, with

their sessions recorded via Zoom to capture real-time engagement

and navigation patterns. Before using A4H, youth participants

completed a pre-survey that collected demographic information

(e.g., age, race, gender) and included standardized measures such as

the Patient Health Questionnaire-9 (PHQ−9) for depression

screening and a general help-seeking questionnaire. Parent/

caregiver and autism specialist participants completed a similar

demographic survey, excluding the PHQ−9.

The PHQ−9 was included at pre-test to provide a standardized

baseline indicator of depressive symptom severity and to

contextualize youths’ engagement with the platform. Importantly,

in this early-stage feasibility study, the PHQ−9 was conceptualized

primarily as a screening and contextualization tool, not as a clinical

outcome measure. Because the single 30−minute session was not

intended to deliver an intervention dose sufficient to elicit symptom

change, PHQ−9 data at this stage served to document baseline

characteristics and support safety monitoring.

Following the pre-survey, participants were given access to A4H

and instructed to engage with the program for approximately 30

minutes. This duration was selected to allow participants sufficient

time to complete the e−literacy training and experience a full

conversation for each depressive symptom included in the platform.

Immediately after the session, participants completed electronic

surveys assessing usability metrics such as ease of navigation, clarity

of content, and perceived usefulness. To complement these

quantitative data, semi-structured interviews were conducted to

elicit deeper insights into participants’ experiences, including

perceptions of cultural responsiveness, accessibility, and overall

relevance to their needs. A mixed−methods approach was chosen

to capture both the breadth and depth of user experiences.

Quantitative data provided structured measures for systematic

comparison, while qualitative interviews offered nuanced

perspectives on cultural and contextual factors that influence

usability. This methodological triangulation enhanced validity and

ensured that refinements to A4H were informed by comprehensive,

user-driven insights, aligning with the principles of user-centered

design and community-engaged research.

Follow-up surveys included the PHQ−9 (75) and the Systems

Usability Scale (SUS) (76) to assess participants’ overall perceptions
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of A4H’s usability. The SUS consists of 10 items rated on a 5−point

Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly agree).

Items alternate between positive and negative statements about

usability (e.g., “I think that I would like to use this system

frequently” vs. “I found the system unnecessarily complex”). The

PHQ−9 was excluded for parent/caregiver and autism

specialist participants.

Although PHQ−9 items were included for Black autistic youth

participants in the follow-up survey, this was done to assess the

feasibility of administering clinical measures within the study

workflow and to ensure no unintended adverse changes occurred

following platform use. The study was not designed or powered to

detect clinical change, and consistent with its formative focus, PHQ

−9 scores are not analyzed or interpreted as symptom-related

outcomes in this manuscript.

Finally, because this phase prioritized usability, feasibility, and

user experience, we intentionally did not administer quantitative

measures of mental health literacy, communication confidence, or

self−efficacy. While these constructs are central to the proposed

mechanisms of A4H, they are planned for subsequent evaluation in

a later pilot trial designed to test proximal and distal outcomes. In

this initial phase, minimizing participant burden and emphasizing

qualitative and usability-focused metrics were critical to

establishing foundational feasibility.

The qualitative interviews were designed to gather context-rich

feedback on participants’ initial perceptions and experiences using

A4H. Each interview followed a semi-structured protocol that

included questions aimed at understanding (1) whether

participants agreed with the program’s goals; (2) any problems or

difficulties encountered during use; (3) Suggestions for changes to

increase usability; (4) cultural relevance of A4H to their own racial/

cultural identity, and (5) Ideas for potential placement of the

program. A copy of interview questions are included as appendix

to this paper.
Participants

A total of 32 participants were recruited for usability testing,

including Black autistic youth (n = 12), parents and caregivers of

Black autistic youth (n = 10), and autism specialists (n = 8). Black

autistic youth. Participants were eligible if they identified as Black/

African American, were between the ages of 14 and 24, had a 4th-

grade reading level or higher, could read and speak English, and had

a formal diagnosis of autism documented by medical or school

records. Parents were eligible if they had a child or dependent

between the ages of 14 and 24 years old, who identified as Black/

African American and had a formal diagnosis of autism. Autism

specialists were eligible if they had, on average, worked with autistic

youth and young adults at least 20 hours per week in roles such as

special education teacher, speech pathologist, behavioral therapist,

social worker, and so on. Recruitment occurred through

community partnerships and professional networks aligned with

the study’s focus on mental health equity.
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Ethical and emotional safety
safeguards

Given the focus of this study on mental health and depression

and the vulnerability of this population, Black autistic youth, it is

important to identify the safeguards put in place to ensure

participant safety and comfort during their participation in the

study. All procedures were approved by the [university name

blinded] Institutional Review Board (IRB Protocol Number:

24.034.01-1). Written consent (parents/caregivers) and assent

(youth) were obtained prior to participation.

A significant risk is participants reporting being actively

suicidal, partaking in self-harm, or reporting a desire to harm

others. To mitigate the risk of harm and ensure participant safety,

a structured safety protocol was developed and implemented. All

participants were required to identify an emergency contact prior to

participation and provide their contact information. The PHQ−9

was used for screening and safety monitoring. Scores were reviewed

immediately upon completion. Pre-specified thresholds triggered

the following protocols: Any response to question 9 of the PHQ-9

(self-harm) greater than 0 activated an immediate risk screen by a

trained study clinician, a private check−in with the participant, and,

when appropriate, notification to the parent/caregiver or emergency

contact, consistent with consent procedures. PHQ-9 scores above

15 (severe depression) prompted a same−day clinical follow−up call

and, if needed, a tailored referral for mental health services.

Participants’ use of A4H was conducted live via Zoom with a

trained facilitator present throughout. Emotional safety was

monitored through: (a) continuous observation for verbal/

nonverbal distress cues; (b) pre−specified stop rules (participant

request to pause/stop; facilitator concern for escalating distress;

disclosure of harm risk); and (c) brief check−ins at midpoint and

end (e.g., “How are you doing right now?”; “Would you like to

pause?”). If distress was noted, content was paused, grounding

strategies were offered, and the session was either modified or

terminated at the participant’s preference. The same protocol was

used during participant interviews.

Additionally, all participants received a curated resource sheet

that included school/community mental health options, culturally

responsive providers, and 24/7 crisis lines. Each interview session

concluded with a structured debrief to assess emotional state,

answer additional questions, review next steps, and provide

additional resources if necessary.
Data analysis

Quantitative survey data were analyzed using descriptive

statistics (e.g., means, standard deviations, and frequency

distributions) to summarize usability ratings and identify patterns

across participant groups. PHQ-9 scores were examined to

characterize baseline depressive symptoms within the sample.

Qualitative data from semi−structured interviews were

transcribed verbatim and analyzed using a codebook thematic
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analysis approach (77). We developed a shared codebook

anchored deductively to feasibility domains pertinent to this

study (acceptability, usability, participant engagement, cultural

responsiveness, accessibility) and iteratively refined it inductively

as new insights emerged during familiarization and early coding.

Two analysts applied the codebook to all transcripts and met

regularly to calibrate interpretations, refine code definitions, and

promote consistent application across the dataset. Analysts were

not blinded to participant group because group membership was

evident in the interview context and analytically relevant to our

equity−centered aims.

Differences in interpretation were addressed through a multi

−step consensus process: paired calibration on the initial

transcripts; standing consensus meetings after each coding batch

to reconcile discrepancies; iterative codebook revision with version

control; and maintenance of an audit trail (decision log and analytic

memos capturing code changes, rationales, and theme refinements).

When impasses arose, a senior qualitative lead acted as a critical

friend to test assumptions and support resolution (78, 79). Themes

were generated by grouping related codes into broader patterns

aligned with the feasibility aims and were reviewed for coherence

and distinctiveness before write−up. Quantitative and qualitative

strands were integrated at the interpretation stage (e.g., through

matrices linking themes to acceptability/usability indices) to inform

iterative refinements to A4H.

Reflexivity/positionality

Our analytic team (a Black male assistant professor specializing

in the mental health of Black autistic youth and an Asian female

clinical social worker/youth behavioral therapist) adopted an equity

−centered, community−engaged stance. Before coding, brief

positionality statements were prepared, along with reflexive

memos that described potential lenses and blind spots related to

race, disability, and youth help−seeking. Reflexivity continued

during coding, codebook revision, and consensus meetings,

informing theme development and supporting culturally

responsive interpretation for Black autistic youth.
Findings

Sample characteristics

Across stakeholder groups, the study engaged Black autistic

youth, parents/caregivers, and autism specialists to inform A4H’s

design and feasibility. The youth sample (N = 12) had a mean age of

16.7 years and included five females, six males, and one non−binary

participant. Two youth identified as biracial (Black and White), and

three identified as Haitian American. The parent/caregiver group

(N = 10) included eight Black/African American caregivers (three

also Haitian American) and two White caregivers; eight were

mothers, and two were fathers. The autism specialist group (N =

8) consisted of five White specialists and three Black/African

American specialists (one Haitian American). This composition
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provided culturally relevant perspectives across users and decision

−makers who influence youth help−seeking contexts. Demographic

data is included in Table 1.

Usability and acceptability

Quantitatively, usability varied by stakeholder group. Black

autistic youth participants rated A4H’s usability with a mean

System Usability Scale (SUS) score of 66.2, slightly below the

standard benchmark of 68, an “OK” range that signals overall

usability with notable friction points. In contrast, parents/caregivers

reported a mean SUS of 73.5 (“Good”), and autism specialists

reported 71.01 (“Good”), indicating fewer barriers among adults.

Qualitative feedback from all groups contextualized these

differences and pinpointed where youth encountered friction.

Youth and adults consistently emphasized the need to simplify

language (e.g., replacing terms such as “impaired” or “therapeutic

skills” with plain, affirming wording) and to reduce cognitive load.

Youth strongly preferred visual learning supports, videos,

interactive tutorials, and read−aloud features to scaffold

comprehension. Navigation issues (missing back buttons, too

many clicks, unclear tutorials) also contributed to cognitive

burden. Adults who reported higher SUS scores tended to

overlook youth−specific pain points in navigation, micro−copy,

and pacing, underscoring the importance of designing first and

foremost for the youth experience.

Symptom severity and short−term change

Youth reported a mean baseline PHQ−9 score of 14.7,

indicating moderate depressive symptoms, and no significant

short−term change was observed (mean post−test = 14.64). Given

A4H’s prototype stage and brief exposure, the absence of symptom

change is consistent with a formative usability and feasibility

evaluation rather than an efficacy trial. Qualitative data suggest

that while A4H provides immediate, structured feedback (a feature

youth valued), meaningful symptom reduction likely requires more

extended engagement, iteration to reduce usability barriers, and

integrat ion into trus ted contexts (e .g . , schools and

community programs).

Interpersonal safety, trust, and
engagement

Interpersonal safety emerged as central to help−seeking. Youth

described discomfort initiating help due to fears of burdening

caregivers and mental health stigma within Black communities.

They valued A4H’s immediate feedback, especially contrasted with

delayed responses from adults in real−world settings, and asked for

features that normalize help−seeking (e.g., positive reinforcement,

strengths−based language, and clear explanations of scores).

Requests for confidentiality assurances, non−racist design, and

privacy−protective features signal that trust is foundational to

sustained engagement.

Virtual characters were pivotal to perceived safety and

engagement. Miss Daniels was often perceived as realistic and

emotionally responsive. Still, some youth found her intimidating
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when she appeared distracted or irritable, highlighting the need to

calibrate her effect and response clarity. Sage’s visual feedback

(thumbs up/down) was appreciated but frequently missed due to

its size and placement; youth recommended greater prominence

and more explicit signaling. Additionally, adult participants

recommended making Sage’s character more youth-presenting so

it can be seen as a peer, which would aid participants in navigating

the conversation.

Design features: what worked and what
needs change

A4H’s scoring system was motivating for some but discouraging

for others when scores were low or insufficiently explained. Youth

recommended transparent scoring logic, goal−tracking, and

positive micro−reinforcements to sustain motivation. Across

groups, participants advocated for shorter, more frequent sessions

to maintain attention and reduce fatigue. Navigation changes (e.g.,

back buttons, streamlined click paths, clear start−here tutorials)

were repeatedly cited as essential.

Personalization was widely endorsed: account creation,

personalized prompts, and peer forums to foster shared learning

and community, paired with robust privacy protections.

Participants emphasized multimodal supports (video, interactive

demos, read−aloud) and culturally attuned language to reduce

cognitive load and enhance accessibility.

Placement, reach, and integration

Participants identified schools as the most practical setting for

A4H, followed by community centers and therapy clinics, where

supportive adults and existing routines could scaffold engagement.

To extend reach and convenience, participants recommended

integrating a mobile app and social media channels that respect

privacy while meeting youth where they are. Together, these

preferences point to an implementation strategy that blends

institutional placement (for visibility and support) with digital

touchpoints (for convenience and confidentiality).

Together, the findings indicate that A4H is feasible and

generally usable, particularly from adult perspectives, but requires

targeted usability and trust enhancements to meet the specific needs

of Black autistic youth. Youth−centered changes, such as plain

language, multimodal supports, streamlined navigation, transparent

and encouraging feedback, emotionally safe virtual agents, and

strong privacy assurances, are likely to reduce friction and

strengthen engagement. Implementing A4H in schools and

community settings, coupled with mobile and social media

integration, may further increase access, confidentiality, and

sustained use.
Next steps

The next steps for A4H involve refining the intervention based

on comprehensive user feedback to enhance usability, engagement,

and cultural responsiveness. Following these modifications, the
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revised A4H simulation will undergo a mixed-methods evaluation

to reassess acceptability, usability, and feasibility. This evaluation

will determine whether participants perceive the refined version of

A4H as acceptable and usable and whether the intervention can

feasibly be delivered at scale. To guide this process, we will apply

Yardley and colleagues’ (80) person-based approach, which

emphasizes iterative, user-centered design informed by qualitative

and quantitative insights into users’ beliefs, attitudes, and contexts

(80). This approach ensures that refinements are grounded in the

lived experiences of Black autistic youth and their caregivers,

making the intervention more relevant, persuasive, and engaging.

Consistent with the iterative user-centered framework

previously described, the research team will analyze newly

collected data and collaborate closely with the community

advisory board to review findings and co-create solutions.

Advisory board input will inform decisions about implementing

participant feedback and prioritizing changes that improve

usability, reliability, and feasibility for Black autistic youth. These

steps will position A4H for subsequent efficacy testing, which will

evaluate its impact on help-seeking behaviors and depressive

symptom disclosure, ultimately preparing the intervention for a

full-scale effectiveness trial in school and community settings.
Planned efficacy evaluation

To evaluate the efficacy of A4H, we will employ a single-group,

pretest–posttest quasi-experimental design with approximately 40

Black autistic youth participants. Although a single−group pre–post

design is appropriate for establishing preliminary feasibility and

acceptability, we acknowledge its inherent limitations, including

potential maturation effects, history threats, and the absence of a

comparison group (81, 82). These constraints limit causal inference

but are acceptable for an early−phase evaluation intended to refine

procedures and identify promising signals prior to more rigorous

controlled trials. This design is appropriate for an early-stage trial

because it allows us to gather preliminary evidence of intervention

impact while minimizing resource demands and participant

burden. At this stage, the primary goal is to assess whether the
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refined A4H prototype produces meaningful changes in targeted

outcomes under controlled conditions, rather than to establish

causal inference. Using a single-group design also enables rapid

iteration before committing to the logistical and financial

requirements of a randomized controlled trial (RCT).

Additionally, to address limitations inherent in a single−group

pre–post design, we incorporated a second post−test assessment to

strengthen the interpretability of change over time. Including a

follow−up measurement allows us to examine whether observed

improvements are sustained beyond the immediate post

−intervention period, which helps reduce concerns that changes

are solely attributable to short−term reactivity, maturation, or

transient exposure effects (83). Although this approach does not

fully eliminate threats to internal validity, the addition of a second

post−test provides a more robust temporal pattern of outcomes and

enhances our ability to distinguish meaningful intervention−related

change from short−lived fluctuations. This strategy strengthens the

rigor of the early−phase design while maintaining the pragmatic

focus appropriate for feasibility testing.

The study will proceed in three phases:

1. Participants will complete a pretest survey assessing baseline

knowledge and skills.

2. They will engage with the refined A4H simulation three

times over a two-week period, with each session lasting

approximately 25-30 minutes.

3. They will complete a posttest survey following the

final session.

Additionally, participants will complete a second post-test

survey four weeks after the final session to assess retention of

knowledge and sustained behavioral intentions. This follow-up

helps account for regression toward the mean (83) and provides

preliminary evidence of durability. The primary outcomes for the

efficacy evaluation will include depression literacy, help-seeking

intentions and attitudes, and communication skills for symptom

disclosure. Secondary Outcomes will include perceived barriers to

care, usability and acceptability of the intervention, and depressive

symptom severity. These constructs align with the intervention’s

theoretical foundation, which emphasizes the role of knowledge
TABLE 1 Participant demographics and PHQ-9 results.

Group N
Age
(Mean)

Sex/
gender

Race/ethnicity
PHQ-9
Pre
(Mean)

PHQ-9
Post
(Mean)

SUS
(Mean)

Notes

Black autistic
youth (AY)

12 16.7
6 male; 5
female; 1 non-
binary

2 biracial (Black & White); 3 Haitian
American; remainder Black/African
American

14.7 14.64 66.2
PHQ-9 collected
only for AY

Parents/
Caregivers

10 —
8 mothers; 2
fathers

8 Black/African American (3 Haitian
American); 2 White

— — 73.5
PHQ-9 not
administered to
adults

Autism
Specialists

8 — Not reported
5 White; 3 Black/African American (1
Haitian American)

— — 71.01
PHQ-9 not
administered to
adults
PHQ-9 was administered only to Black autistic youth. Mean baseline PHQ-9 = 14.7 (moderate severity); immediate post-test = 14.64 (no short-term change expected given formative design).
System Usability Scale (SUS) means: AY = 66, Parents = 73, Specialists = 71.
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acquisition, self-efficacy enhancement, and behavioral intention

formation (in promoting adaptive help-seeking behaviors.

Screening, pre-test, and post-test measures are summarized in

Table 2. Indicators of success will include, (1) significant

improvement in depression literacy scores from pretest to

posttest, (2) increased help-seeking intention and attitude scores

(3) SUS scores ≥ 68 (“OK” usability) and ideally approaching 80

(“Excellent”), (4) positive ratings on acceptability and feasibility

measures and, (4) Reduction in perceived barriers to care.

Findings from this phase will inform the design of a future RCT

that includes an active control condition and extended follow-up

periods (e.g., three to six months) to evaluate sustained effects and

mechanisms of change. The RCT will also allow for examination of

moderators (e.g., age, autism characteristics) and mediators (e.g.,

self-efficacy, stigma reduction) to clarify mechanisms of change.

Ultimately, these steps will position A4H for a full-scale

effectiveness trial and broader implementation in school and

community settings.
Limitations

Although the development and pilot testing of A4H provide

promising insights, several limitations should be acknowledged,

many of which will be addressed in the subsequent studies described

in this manuscript. First, A4H is currently in the prototype stage,

which means its features and functionality are still undergoing

refinement. As such, findings from this study primarily reflect

usability and feasibility rather than efficacy.

Second, the evaluation relied on a small sample size and did not

include a control group, limiting the ability to draw causal

inferences about intervention effects. As previously stated, the

next phase for A4H is an efficacy evaluation that will rely on a

single-group pre-test post-test design. This phase will inform a

future full-scale evaluation, which will employ a larger, more diverse
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strengthen internal validity.

Third, the study design did not include longitudinal follow-up,

which is critical for assessing sustained changes in help-seeking

behaviors, depression literacy, and mental health outcomes. The

described future trial will also incorporate extended observation

periods to evaluate the durability of effects and potential long-

term benefits.

Finally, while the use of a Community Advisory Board (CAB)

enhanced cultural responsiveness and relevance, it may also

introduce bias. CAB members’ perspectives, while invaluable, may

not fully represent the diversity of experiences within the broader

population of Black autistic youth and their families. Future work

will triangulate CAB input with broader community engagement

strategies and empirical data to mitigate this limitation. Addressing

these limitations will be essential for advancing A4H from a

promising prototype to a rigorously tested intervention.
Conclusion: advancing equity through
A4H

The development of A4H reflects a deliberate commitment to

equity by addressing structural, cultural, and accessibility barriers

that disproportionately affect Black autistic youth. Traditional

mental health interventions often fail to account for intersecting

identities and systemic inequities, leaving marginalized populations

underserved. A4H was designed to counter these gaps through

multiple equity-driven strategies. A4H employs plain, affirming

language and avoids clinical jargon that can alienate youth.

Content was iteratively reviewed by a community advisory board

to ensure cultural relevance and authenticity, incorporating

examples and narratives that resonate with Black autistic youth

and their families. Recognizing diverse learning needs, A4H

integrates text, audio narration, and visual cues to reduce

cognitive load and enhance comprehension. Features such as

read-aloud options and interactive tutorials support youth with

varying literacy levels and processing styles. To reduce technology-

related barriers, A4H is being optimized for mobile delivery. Mobile

compatibility ensures that A4H can be accessed in flexible, familiar

environments, promoting convenience and scalability. Equity in

mental health interventions requires trust. A4H incorporates

privacy protections and confidentiality assurances to safeguard

user data and foster emotional safety. Virtual simulations provide

a secure space to practice help-seeking conversations without fear of

stigma or judgment, thereby normalizing disclosure as a proactive

and empowering act.

By embedding these equity principles into its design, A4H

moves beyond a one-size-fits-all approach to mental health

support. It affirms racial and neurodivergent identities, reduces

systemic barriers, and promotes culturally grounded pathways to

care. Future research will evaluate the extent to which these

strategies enhance engagement, usability, and mental health

outcomes, positioning A4H as a model for equity-centered

innovation in autism and mental health interventions.
TABLE 2 A4H efficacy evaluation pre- and post-test measures.

Assessment point Study measures

Screen • Social Responsivity Scale, 2nd Edition
• Demographics

Pre-Test • Depression Literacy Scale
• Patient Health Questionnaire (PHQ-9)
• Help-Seeking Intention Scale
• Help-Seeking Attitude Scale
• General Help-Seeking Questionnaire
• Barriers to Access Care Evaluation

Post-Test • Depression Literacy Scale
• Patient Health Questionnaire (PHQ-9)
• Help-Seeking Intention Scale
• Help-Seeking Attitude Scale
• General Help-Seeking Questionnaire
• Barriers to Access Care Evaluation
• Systems Usability Scale (SUS)
• Acceptability of Intervention Measure
• Feasibility of Intervention Measure
Measures are organized by assessment point: screening, pre-test, and post-test. PHQ-9,
Patient Health Questionnaire-9; SUS, System Usability Scale.
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