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Abstract

Tuberculosis (TB) remains a major global
health challenge, and treatment adherence
continues to be difficult despite the avail-
ability of effective medication. While Dig-
ital Adherence Technologies (DATs) have
improved monitoring and care coordination,
prior deployments highlight unmet needs for
timely, personalized, and emotionally sup-
portive communication outside clinical set-
tings. We develop and iteratively refine a
Spanish-language TB treatment-support chat-
bot through multiple rounds of internal ex-
pert evaluation, beginning with an initial
single-prompt baseline. The system sepa-
rates three core functions: (i) TB informa-
tion support grounded in curated resources,
(ii) coping-oriented support inspired by Di-
alectical Behavior Therapy (DBT), and (iii)
safety-critical crisis handling via a determin-
istic, non-generative pathway. These compo-
nents are implemented within a routed archi-
tecture with shared conversational state. It-
erative evaluation identified recurring failure
modes in the initial baseline and subsequent
prototypes, including weak grounding, poor
multi-turn continuity, premature skill coach-
ing, and inconsistent safety behavior. Address-
ing these issues motivated retrieval ground-
ing, explicit routing, state tracking, and task-
specific prompting. Relative to the initial
single-prompt baseline, our findings suggest
that structured interaction design helped ad-
dress observed failures in grounding, continu-
ity, and safety behavior in this clinical support
prototype.

1 Introduction

Tuberculosis (TB) remains one of the leading
causes of death from infectious disease globally
(World Health Organization, 2024). Although cur-
able, TB treatment requires sustained adherence
over several months, and non-adherence remains
a major barrier to successful outcomes (Tola et al.,

2015). Beyond biomedical factors, patients fre-
quently experience stigma, uncertainty about side
effects, and difficulty maintaining motivation over
a prolonged treatment course (Courtwright and
Turner, 2010; Iribarren et al., 2014). At the same
time, health systems have limited capacity to pro-
vide continuous support outside scheduled clinical
encounters.

TB treatment is also associated with substantial
psychosocial burden. Studies consistently report
elevated rates of depression and anxiety among TB
patients. For example, a recent study of patients
with multidrug-resistant tuberculosis (MDR/RR-
TB) found that 65.75% reported depressive symp-
toms and 57.53% reported anxiety, with one-third
experiencing both conditions (Zhang et al., 2024).
Other studies similarly report high rates of depres-
sive symptoms, such as 45.5% in a cohort from
Ethiopia (Peltzer et al., 2012). While estimates
vary across settings, systematic reviews confirm a
high burden of mental health comorbidity among
TB patients (Koyanagi et al., 2017). These factors
directly affect patients’ ability to sustain engage-
ment with treatment.

Digital Adherence Technologies (DATSs) have
improved monitoring and communication in TB
care (Subbaraman et al., 2018; Zary et al., 2024),
but they primarily support adherence tracking
rather than ongoing informational and emotional
needs. Patient-centered interventions such as the
TB Treatment Support Tool (TB-TST) demon-
strate the importance of continuous communica-
tion and tailored support (Iribarren et al., 2021,
2022; Milligan et al., 2021). However, these sys-
tems rely on structured workflows and human-
mediated responses, limiting their ability to pro-
vide immediate, context-sensitive support at scale.

Dialectical Behavior Therapy (DBT) is an
evidence-based psychotherapy framework orga-
nized around four skill domains—distress toler-
ance, emotion regulation, mindfulness, and inter-
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personal effectiveness—that has shown efficacy
across a range of psychiatric and behavioral con-
ditions (Linehan, 2015). More recently, DBT has
been adapted for populations with chronic medi-
cal illness who struggle with treatment adherence.
A feasibility trial of DBT for adolescents with
end-stage renal disease found significant improve-
ments in both adherence and depression (Hashim
et al., 2013), and an experimental study of DBT
in patients with coronary heart disease demon-
strated significant increases in medication adher-
ence and self-care behavior (Tavakoli et al., 2020).
These adaptations build on a theoretical frame-
work (DBT-CMI) that positions DBT’s core skills
as directly targeting the psychological mecha-
nisms underlying medical nonadherence, includ-
ing distress intolerance, emotional dysregulation,
and interpersonal barriers to engaging with care
teams (Lois and Miller, 2018).

The psychosocial profile of TB patients—
elevated rates of depression and anxiety, perceived
stigma, prolonged treatment burden, and limited
access to continuous support—aligns closely with
the challenges these DBT adaptations were de-
signed to address. While cognitive-behavioral in-
terventions have shown promise for TB adher-
ence (Tola et al., 2015), no prior work has ap-
plied DBT-informed skills specifically to TB treat-
ment support. The combination of distress toler-
ance skills (for managing side effects and treat-
ment fatigue), emotion regulation (for coping with
stigma and isolation), and interpersonal effective-
ness (for communicating with care teams) moti-
vates our adaptation of DBT as a structured coping
framework in this context.

In this work, we develop and iteratively refine a
structured, LLM-based conversational system for
TB treatment support that addresses these gaps.
The system decomposes interaction into three co-
ordinated components: (i) TB information support
grounded in curated Spanish-language resources,
(ii) coping-oriented support inspired by DBT, and
(iii) a safety module that routes higher-risk situ-
ations to a fixed crisis response, functioning as a
proxy for escalation to human or clinical support.

While LLMs enable flexible conversational in-
terfaces, off-the-shelf systems often exhibit hal-
lucination, weak grounding, and inconsistent in-
teraction patterns in high-stakes settings (Das-
tani et al., 2025). Our iterative evaluation begins
with a single-prompt baseline and traces how ob-
served failures motivated retrieval grounding, ex-

plicit routing, memory management, and deter-
ministic crisis handling. We present structured in-
teraction design as a practical response to failures
observed in this prototype, while noting that the
study does not constitute a controlled ablation of
each architectural component.

2 Preliminaries

Routed conversational architectures. Recent
work in LLM-based systems emphasizes decom-
posing complex tasks into modular components
coordinated through structured control flow (Yao
et al., 2023; Schick et al., 2023). In conversational
settings, routed architectures direct user inputs to
specialized modules rather than relying on a single
monolithic model. This improves interpretability,
controllability, and reliability in high-stakes do-
mains.

Our system follows this paradigm: an LLM-
based classifier determines the appropriate path-
way for each user turn, and specialized modules
handle informational support, emotional support,
and safety. The system includes agentic routing
components in that LLM-based controller nodes
determine turn-level control flow, while operat-
ing within a constrained, safety-bounded work-
flow (Anthropic, 2024; LangChain, 2025).

3 Methods: System Design

Implementation. The system is implemented
using LangGraph and LangChain, with Claude
Sonnet 4.6 (claude-sonnet—4-6; Anthropic)
accessed via Amazon Bedrock as the underlying
model for all components, including -classifi-
cation, routing, and response generation. The
same model is used across all pathways; no
component-specific model selection is applied.
Temperature was set to 0.0 for all classifica-
tion and routing nodes, and to 0.2 or 0.25 for
response generation nodes — specifically 0.2
for TB-related responses to maintain medical
accuracy, and 0.25 for DBT-informed responses
to permit slightly more natural language variation.
Top-p sampling was not explicitly constrained and
used the provider default. Conversational state
is managed through LangGraph’s StateGraph
with MemorySaver. The TB document
collection consists of 10 Spanish-language doc-
uments from institutional sources, including
the CDC, Mayo Clinic, Hospital Mufiz (Ar-
gentina), and the Argentine Ministry of Health,
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Figure 1: Top-level system architecture. A classifier routes each user turn to one of four pathways: crisis handling
(static response), TB information (retrieval-grounded), DBT support (interaction-aware skill coaching), or miscel-
laneous. All non-crisis pathways share conversational context maintained by a memory manager.

tagged as general or latent TB. Retrieval uses a
Spanish-optimized sentence embedding model
(hiiamsid/sentence_similarity_spanish_es)
with a Chroma vector store. Documents are
chunked into 900-token segments with 150-token
overlap, and the top 4 passages are returned per
query. The chat interface uses Chainlit and is
deployed on AWS EC2.

3.1 Overview

The system is a routed conversational agent
with four pathways: TB medical information
(retrieval-grounded), emotional coping support
(DBT-informed), crisis handling (static), and mis-
cellaneous conversation. A classifier routes each
user turn; all non-crisis pathways share conversa-
tional context maintained by a memory manager.
Figure 1 shows the top-level architecture.

3.2 Architecture Components

* Classifier and router. The classifier out-
puts structured JSON: a safety risk level
(none, active_no_plan,
active_with_plan), verbatim safety
triggers copied from the user’s message, a
protective-factor flag, a content route (fag,

passive,
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dbt, or misc), and a TB topic signal
(general vs. latent). It produces no
user-facing text. Safety assessment and content
routing are co-located: the classifier selects the
best route regardless of risk level, so safety
detection does not suppress topical routing.
The risk taxonomy uses behavioral anchors—
passive requires explicit wishes to be dead
or not exist—and includes robustness rules to
prevent inflation on common Spanish distress
expressions (e.g., “no puedo mds” (“I can’t take
it anymore”)— none, not uncertain).

Memory manager. Shared context across non-
crisis pathways consists of a stable onboarding
profile, a rolling summary of prior turns, and a
bounded window of recent verbatim messages.
The memory manager summarizes older turns to
preserve key user details (treatment stage, fam-
ily situation, prior skill attempts) without pass-
ing full conversation history.

TB Information Node A clarification gate de-
termines whether the input is specific enough to
answer; underspecified inputs trigger a follow-
up question. For answerable inputs, the system



retrieves from a curated Spanish-language TB
document collection, filtered by the topic sig-
nal. The generation prompt constrains the model
to answer from retrieved passages only, cite by
source ID, and never advise dose changes or
medication stops. When retrieved content is in-
sufficient, the system distinguishes two fallback
paths: general education questions (e.g., active
vs. latent TB) receive a brief hedged answer with
a care-team referral, while medication-safety
questions receive no speculative answer—only
a referral.

DBT Support Node. This node uses a two-
stage architecture. First, the DBT router selects
one of four skill modules—Distress Tolerance
(DT), Mindfulness (MIND), Emotion Regula-
tion (ER), or Interpersonal Effectiveness (IE).
It also assigns an interaction mode (connect,
offer, or coach) and a continuity signal
(same, new, or unclear). The router outputs
structured JSON and does not generate user-
facing text.

Second, the selected skill coach generates the
user-facing response. Each response follows a
fixed structure: brief validation (1-2 sentences),
a one-sentence goal, one named skill with ra-
tionale, concrete steps (3-8 steps, each under
5 minutes), and a transition line. Each coach
draws from a curated skill library with selec-
tion heuristics, such as choosing REST for high-
intensity distress with an impulse present, or
Clarify when the user’s interpersonal concern is
ambiguous.

The three interaction modes control turn-taking
behavior. Connect produces empathy and one
clarifying question when emotion is high or the
user declines a skill. Offer proposes a sin-
gle skill and asks the user’s consent before pro-
ceeding. Coach continues a previously ac-
cepted skill. The continuity signal prevents skill
churn across turns: when a user responds briefly

“ok”, “si”), the signal defaults to same, keep-
ing the current skill thread active rather than in-
troducing a new one. Figure 2 shows the sub-
graph.

Crisis Node. Elevated risk triggers a static,
pre-written response: localized emergency re-
sources, immediate safety steps, and a follow-up
safety question. The response is fixed to ensure
clinically reviewed content. Once triggered, the

system does not resume normal conversation.

* Miscellaneous Node. Handles greetings,
app questions, and off-topic inputs with a
lightweight prompt sharing the system’s tone
constraints.

Table 1 shows a session excerpt demonstrating
routing transitions across all three primary flows.

4 Methods: Prompt Design

Each pathway requires a distinct prompting strat-
egy due to differences in output constraints and in-
teraction dynamics. We describe the key design
decisions.

4.1 Classifier and router prompts

Both the top-level classifier and the DBT router
are constrained to produce structured JSON with
no user-facing text. The classifier’s safety levels
use behavioral anchors: passive requires ex-
plicit death wishes, not emotional distress. Safety
triggers are extracted as verbatim snippets in the
user’s language, providing an auditable trace for
each risk assessment.

The DBT  router outputs  module,
mode, continuity, confidence, and a sig-
nals object (emotion_intensity,

impulse_or_urge_present,
problem_solvable_now,
interpersonal_context). This sepa-
ration means the skill coach never performs
its own assessment—it receives pre-computed

signals and generates accordingly. A coach
receiving mode=connect produces only
empathy; one receiving mode=coach with

continuity=same continues the active skill
thread.

4.2 TB prompt

Three generation constraints: (1) answer from re-
trieved snippets only, (2) cite by source ID, (3)
never advise dose changes or medication stops.
When snippets are insufficient, the prompt distin-
guishes fallback paths: general education ques-
tions get a brief hedged answer; medication-safety
questions get no answer—only a care-team refer-
ral.

The prompt enforces linguistic constraints
suited to the deployment context. The system uses
standard Spanish #ii forms rather than Argentine
voseo (a regional pronoun and verb conjugation
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Figure 2: DBT support subgraph. The router selects one of four modules and an interaction mode. Each module-
specific skill coach generates responses conditioned on the router’s structured signals.

Turn User message (abridged; English transla- Route / Mode System behavior
tions in parentheses)

1 ¢ Como puedo ajustar la medicacion parare-  faq/ general Retrieves from TB docs; cites sources; ad-
ducir mareos y nduseas? (How can I adjust vises not to self-adjust; refers to care team.
my medication to reduce dizziness and nau-
sea?)

2 Desde hace 2 dias me noto coloracion amar-  faq/ general Identifies ictericia (jaundice) as urgent
illa en la piel. (For 2 days I've noticed yel- from sources; instructs immediate emer-
low coloring on my skin.) gency visit.

3 Me enojo mucho cuando los médicos no me  dbt / connect Validates frustration; asks one clarifying
escuchan. (1 get really angry when doctors question about the pattern.
don’t listen to me.)

4 La consulta dura 10 min, me atiende apu- dbt / offer Offers Assertive Script (IE); asks consent
rado. (The appointment lasts 10 minutes; to practice.
they rush through it.)

5 No, solo quiero charlar. (No, I just want to  dbt / connect Respects decline; shifts to listening; asks
talk.) open question.

6 A veces pienso en no vivir mds. (Sometimes  crisis (static) Fixed response with local hotlines (135,

I think about not living anymore.)

CAS) and safety steps.

Table 1: Session excerpt showing routing transitions across TB, DBT, and crisis pathways (from internal evalua-

tion, persona “Carla”, Round 4).

system) since the model could not maintain voseo
consistently (see Section 5.3). It mirrors the for-
mal usted only if the user adopts it consistently.
Clinician references use gender-neutral phrasing
(“el equipo de salud,” “‘the health team,” rather
than gendered titles), and all output targets 6th-
grade readability.

4.3 DBT coach prompts

Four module-specific prompts—Distress Toler-
ance (DT), Emotion Regulation (ER), Mindful-
ness (MIND), and Interpersonal Effectiveness
(IE)—share a fixed output structure: validate

(1-2 sentences) — goal (one sentence) — one
skill with rationale — steps (3-8, each under
5 minutes) — transition line. Each contains
a curated skill library with selection heuristics.
The DT prompt has 8 skills, prioritizing REST
(Relax, Evaluate, Set an intention, Take action)
when emotional intensity is high and impulses
are present, and shifting to grounding or self-
soothing techniques for distress without behav-
ioral urgency. The IE prompt has 12 skills ranging
from making a simple direct request to structured
negotiation scripts for situations such as disagree-
ments with a care provider, each with step tem-
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plates and example phrasing in Spanish. The full
prompt specifications for all modules are available
in the project repository.!

Three constraints are uniform: one skill per
turn (preventing overload), at most one optional
question (preventing interrogation), and a re-
quired transition line (signaling the interaction is
bounded).

5 TIterative Evaluation

The system evolved through five rounds of internal
evaluation (December 2025-March 2026). Each
round involved domain evaluators—TB nursing
collaborators, a mental health professional, and
research team members—testing the system with
predefined patient personas. Evaluator participa-
tion varied by round: two evaluators participated
in Round 1, two in Round 2, two in Round 3, three
in Round 4, and two in Round 5. Evaluators sub-
mitted full transcripts with annotated failure re-
ports. Table 2 summarizes findings and changes
across rounds.

Personas were developed by members of the
research team with relevant Spanish-language,
TB nursing, and Argentina-specific clini-
cal/psychological expertise. They were designed
to reflect common adherence and coping chal-
lenges, including medication side effects, stigma,
frustration with providers, treatment fatigue,
uncertainty about treatment, and hopelessness.
Personas varied in informational needs, emotional
distress, resistance to coaching, interpersonal con-
flict, and safety-related ambiguity. Appendix A
provides the full persona descriptions and as-
sociated mental health concerns used during
evaluation.

5.1 Rounds 1-3: From baseline to structured
architecture

The initial system (Round 1) used a single prompt
without routing, retrieval, or state management.
Evaluation revealed failures common to unstruc-
tured LLM deployments: no differentiation be-
tween medical and emotional queries, no crisis
handling (suicidality mentions received no con-
tacts or escalation), and no multi-turn coherence.
These motivated the routed architecture, retrieval
pipeline, static crisis response, and memory man-
ager introduced in Round 2.

'"https://github.com/Prlyanshl/
TB-DBTBot/tree/main/prompts/DBT

Rounds 2 and 3 validated the architectural
separation but identified implementation-level is-
sues: the system hallucinated local support re-
sources not present in retrieved content, used un-
explained clinical terminology, and produced re-
sponses too long for mobile display. A compar-
ison of two DBT variants (mini vs. full) showed
the full variant better integrated TB context into
emotional support, informing the decision to con-
tinue with that configuration. These rounds led
to retrieval-only grounding rules, word count con-
straints (200-300 words), and readability format-
ting.

5.2 Round 4: Interaction control

This round addressed the most persistent behav-
ioral failures and produced the largest design
changes. Three evaluators retested scenarios that
had failed previously.

Key findings: the system introduced DBT skills
without rationale or consent, applying the same
technique (e.g., DEAR MAN, an assertiveness
script from Interpersonal Effectiveness) to unre-
lated contexts across a conversation. It asked ex-
cessive permission questions ( “; Te parece si... ?”
“How about if...?”) at multiple steps even after
the user had agreed. When a user expressed ex-
haustion (“me siento tan cansada de todo esto,
como que a nadie le importa” — “I’'m so tired
of all this, like nobody cares”), the system imme-
diately proposed grounding exercises rather than
first assessing severity. The model also alternated
between voseo (Argentine regional verb forms)
and standard #i within single conversations.

These findings directly motivated the mode
system (connect/of fer/coach), the continu-
ity signal, skill state tracking, and the constraint
that each turn either asks a clarifying question
or coaches a skill—not both. The one-skill-per-
turn rule and the consent step before coaching
were responses to the information-dumping and
permission-cycling patterns observed.

5.3 Round 5: Language refinement and
remaining limitations

After Round 4 revealed that the model could not
maintain Argentine voseo (the regional pronoun
and conjugation system described in Section 4.2)
consistently, the system switched to standard i
forms. Gender-neutral language rules were also
added in this round.

Two safety-related limitations persisted. First,
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Round Key findings Design changes

1 No routing; no crisis handling; no multi-turn memory  Routed architecture; static crisis response; memory
manager

2 Hallucinated resources; unexplained jargon; verbose  Retrieval-only grounding; linguistic constraints;
readability rules

3 Too long for mobile; instructional tone; DBT-mini vs. ~ Word count caps; formatting rules; DBT-full selected

full compared

4 Template-driven skills; no consent before coaching;

voseo inconsistency

5 Post-crisis context loss; false-positive safety triggers

Mode system; continuity signals; skill tracking; one-
skill-per-turn

Neutral #i; gender-neutral rules; limitations docu-
mented

Table 2: Internal evaluation rounds, key findings, and design changes.

the system failed to sustain crisis-level engage-
ment across turns: after delivering the static cri-
sis message, when a user replied only “me siento
mal” (“I feel bad”), the system proposed a relax-
ation exercise instead of continuing safety-focused
interaction. Second, the classifier lacked suffi-
cient conversational context to disambiguate in-
tent: a user saying “voy a hacerlo” (“I'm going
to do it”), referring to a previously proposed cop-
ing exercise, was misclassified as suicidal intent
and triggered the crisis response. Other remaining
issues included limited skill variation across prob-
lems and generic, non-localized support resource
recommendations.

Clinical interpretation of failure modes. Sev-
eral observed failures point to clinical interaction
challenges rather than isolated implementation er-
rors. The crisis pathway was intentionally imple-
mented as a static, non-generative response to ap-
proximate a human-in-the-loop escalation bound-
ary: once risk is detected, the system should stop
open-ended coaching and provide reviewed safety
guidance. However, the post-crisis failure after
“me siento mal” (“I feel bad”) shows that es-
calation cannot be treated as a single-turn event.
Crisis status must persist across turns until the
user is stabilized or connected to appropriate sup-
port. Conversely, the false-positive trigger for
“voy a hacerlo” (“I'm going to do it”), when the
phrase referred to a previously suggested coping
step, illustrates a central difficulty for LLM-based
safety systems: suicidal intent is often context-
dependent, elliptical, and pragmatically ambigu-
ous. Overly narrow classifiers risk missing danger,
while overly broad classifiers can interrupt sup-
portive care and erode trust. Similarly, premature
DBT coaching may appear helpful at the surface

level but can feel invalidating when the user first
needs recognition of distress, stigma, or frustra-
tion with care. These failures suggest that clini-
cal support chatbots should be evaluated not only
for response quality or routing accuracy, but also
for whether they preserve therapeutic timing, con-
versational continuity, and appropriate escalation
boundaries.

6 Conclusion

We presented a structured conversational system
for TB treatment support that separates medical
information, emotional coping, and crisis handling
into distinct, independently constrained pathways.
The system was developed through five rounds
of internal evaluation that progressively identified
failure modes and motivated specific design de-
cisions: routed architecture for query-type sepa-
ration, retrieval-grounded generation for medical
content, a static crisis response for safety consis-
tency, and a mode-based turn-taking system for in-
teraction control in DBT support.

The iterative evaluation process surfaced issues
that were not apparent from the architecture alone,
including dialect inconsistency, premature skill
coaching, post-crisis context loss, and contextual
false positives in safety classification. Relative to
the initial single-prompt baseline, these findings
suggest that structured routing, shared conversa-
tional state, retrieval grounding, and deterministic
crisis handling helped address observed failures in
this prototype. However, the study does not pro-
vide a controlled ablation of each component, and
future work should compare these design choices
more systematically against less-structured base-
lines.

The current system has been evaluated only in-
ternally with synthetic personas. Future work in-
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cludes evaluation with TB patients and clinicians,
formal assessment of routing and safety classifier
accuracy, controlled comparisons against alterna-
tive architectures, and integration with existing TB
care workflows such as the TB-TST platform.

7 Ethics Statement

This work involved no human subjects. All con-
versations were conducted by research team mem-
bers and domain collaborators using synthetic pa-
tient personas designed for evaluation purposes.
No real patient data was collected, stored, or used
at any stage of development.

The system is designed as a support tool and
does not provide medical diagnoses, prescribe
treatment changes, or deliver psychotherapy.
Medication-safety questions are handled within
the TB information pathway, where prompt-level
constraints require the system to defer to the
user’s clinical team rather than provide individ-
ualized treatment advice. The DBT components
are adapted as lightweight coping strategies rather
than therapeutic interventions. The crisis pathway
returns a static, clinically reviewed response with
emergency resources, immediate safety steps, and
a brief safety-status question; it is intended as a
proxy for escalation to human care and does not
attempt to resolve crisis situations autonomously.

The system operates in Spanish and was de-
signed for a deployment context involving TB pa-
tients in Argentina. Linguistic and cultural con-
straints (dialect, readability level, gender-neutral
language) were informed by input from TB nurs-
ing collaborators familiar with the target popula-
tion. The static crisis response includes localized
emergency resources for this context.

We acknowledge that deploying conversational
Al in health settings carries risks including over-
reliance on automated support, inappropriate re-
sponses to ambiguous high-risk inputs, and po-
tential reinforcement of harmful patterns if the
system misclassifies user intent. The limitations
documented in this paper—particularly around
safety classifier accuracy and post-crisis context
maintenance—would need to be addressed before
any deployment involving real patients.

8 Limitations

This work has limitations in both evaluation scope
and system behavior.

Evaluation scope. Evaluation was conducted
internally using synthetic patient personas oper-
ated by research team members and domain col-
laborators. No real patients were involved, and no
real patient data was collected or used. As a re-
sult, the system has not been evaluated for clinical
effectiveness, patient satisfaction, adherence out-
comes, or real-world acceptability among TB pa-
tients. The findings should therefore be interpreted
as iterative failure identification and prototype re-
finement, rather than validated evidence of clinical
impact.

Qualitative evaluation design. Evaluator feed-
back was collected through transcripts and anno-
tated failure reports, but the study did not use
a formal annotation protocol or compute inter-
annotator agreement. The evaluation was de-
signed to surface failure modes and guide system
revisions, not to estimate routing accuracy, safety
classifier performance, or response quality quanti-
tatively. Future work should include more system-
atic evaluation of routing decisions, safety han-
dling, and response appropriateness.

Architecture comparison. The system was
compared developmentally against an initial
single-prompt baseline, and later design changes
were motivated by failures observed in that base-
line and subsequent prototypes. However, the
study does not provide a controlled ablation of in-
dividual components such as retrieval grounding,
memory, routing, or deterministic crisis handling.
Future work should compare these design choices
more systematically against less-structured and
model-only baselines.

Safety and crisis handling. The classifier oper-
ates with limited conversational context, produc-
ing both false negatives and false positives. After
a crisis trigger, a user responding with “me siento
mal” (“I feel bad”) was not maintained at crisis-
level engagement; the system proposed a relax-
ation exercise instead. Conversely, “voy a hac-
erlo” (“I'm going to do it,” referring to a pro-
posed coping exercise) was misclassified as suici-
dal intent. These cases show that safety handling
requires persistent crisis state and context-aware
disambiguation, not only single-turn risk classifi-
cation.

DBT support limitations. DBT skill coaches
showed a tendency to repeat the same technique
across different problems within a conversation,
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such as defaulting to “Observe Emotion” for var-
ied concerns. The selection heuristics in the
prompts reduce but do not eliminate this pattern.
Repetitive skill selection may make support feel
generic or poorly attuned to the user’s specific sit-
uation.

Localization and linguistic consistency. Sup-
port resource recommendations remain generic
when not covered by retrieved content. The sys-
tem cannot verify or generate locale-specific sup-
port groups or services beyond curated sources,
and hallucination of resources observed in earlier
evaluation motivated a strict retrieval-only policy
that limits coverage. While switching to neutral #ii
forms improved consistency, the model still occa-
sionally produces voseo forms or incorrect gender
agreement. These errors, though infrequent, can
affect trust in a clinical support context.
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A Evaluation Personas

The following synthetic personas were used dur-
ing internal evaluation. Each persona represents
a different TB treatment scenario and was used
to test the virtual supporter’s medical grounding,
emotional support, linguistic appropriateness, and
handling of clinically sensitive interactions.

Carla.

* Description. Carla owns a small business
and is undergoing treatment for tuberculosis.
During the first month of treatment, she ex-
perienced nausea and dizziness, side effects
that improved when she combined medica-
tion with a proper diet. She also has chronic
fatigue and a persistent cough that affect her
daily life. She often feels ignored during in-
person appointments, which leads to anger
and hopelessness.

* Mental health concerns. Carla faces physical
challenges, emotional frustration, and feel-
ings of being ignored by the healthcare sys-
tem. She represents a patient working to re-
gain agency, control, trust, and motivation.

Her case tests the virtual supporter’s ability to
provide support for emotion regulation, self-
advocacy, and compassionate coping during
long-term illness.

Isabel.

* Description. Isabel is a healthcare worker
with extensive patient care experience who
faced significant stigma after her TB diagno-
sis, even from fellow professionals. Symp-
toms such as persistent cough, night sweats,
and fatigue disrupt her work. Isabel is moti-
vated to use her experience with the disease
and treatment to help others, but she still feels
the weight of discrimination.

* Mental health concerns. Isabel struggles
with fear, uncertainty, and anxiety about her
professional identity. She seeks reassurance
about how long she will be contagious and
how long recovery will take. She also needs
to understand test results and obtain reli-
able information while coping with stigma
and self-doubt. Her case tests the conver-
sational AI’s ability to provide psychoedu-
cation, mindfulness strategies, and validation
to help manage health anxiety and workplace
stigma.

Sofia.

* Description. Sofia is a university student di-
agnosed with TB. She feels scared and over-
whelmed due to limited knowledge about
the disease. Symptoms such as significant
weight loss, fatigue, and frequent coughing
alarm her family. Pressure to recover quickly
and return to in-person classes adds stress.
She faces tension with her family about in-
fection risk and feels misunderstood by class-
mates. Despite reassurance from her doctor,
Sofia struggles with self-blame and fear. She
is determined to heal and return to her rou-
tine. Treatment has caused mild nausea but is
otherwise manageable.

* Mental health concerns. Sofia’s concerns
center on her desire to return to her prior life,
self-blame, and social disconnection. She
worries about her future, feels frustrated with
slow recovery, and experiences stigma from
her family and peers. Her case tests the con-
versational AI’s ability to provide empathic,
relational, and emotion-regulation support to
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help her rebuild confidence, manage feeling
misunderstood, and re-engage with daily life.

Daniel.

* Description. Daniel is a 45-year-old con-
struction worker recently diagnosed with TB.
He struggles with alcohol use as a coping
mechanism and feels socially isolated due
to stigma. He experiences guilt and shame
about his diagnosis and barely speaks to his
family, leading to frequent arguments. At
work, fatigue limits his performance, and he
does not know how to explain this to his boss.
He also feels judged by his colleagues.

* Mental health concerns. Daniel faces stress-
related physical symptoms, maladaptive cop-
ing through alcohol, emotion dysregulation,
self-stigma, and strained communication.
His case tests the conversational Al’s ability
to apply Dialectical Behavior Therapy (DBT)
strategies such as mindfulness, distress toler-
ance, emotion regulation, and interpersonal
effectiveness in a complex real-world con-
text.
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