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Abstract

We present a novel architecture for Human-Al Teaming with a
swarm of role-based agents supporting healthy behavior change.
The system consists of a Triage Agent, RAG agent, and four special-
ized agents (Empathic Companion, Persuasive Challenging Coach,
Medical Domain Expert, and Neutral Assistant) that communicate
decentrally. Evaluated with six participants, results showed positive
attitudes toward behavior change, with participants finding the sys-
tem useful and responding favorably to personalized suggestions
across physical activity, nutrition, alcohol, and recovery domains.

CCS Concepts

« Human-centered computing — Collaborative and social
computing devices; - Computing methodologies — Distributed
artificial intelligence.

Keywords

Human-AI Teaming, Human-AI Interaction, Behavior Change, Per-
sonalization

ACM Reference Format:

Kaan Kilic, Vera C Kaelin, Eren Yildiz, and Helena Lindgren. 2025. Teaming
up with Agentic Swarms in Personalized Behavior Change Systems. In 13th
International Conference on Human-Agent Interaction (HAI °25), November
10-13, 2025, Yokohama, Japan. ACM, New York, NY, USA, 3 pages. https:
//doi.org/10.1145/3765766.3765871

1 Introduction and Contributions

Effective computer-based support for behavior change to improve
health requires personalized systems that adapt to individual pref-
erences and collaboratively and dynamically adapt to evolving
needs [2]. Traditional rules-based systems lack the capability for
such dynamic adaptation and collaboration, which poses significant
challenges for systems targeting behavior change—a process that
is complex, multifaceted, and dependent on personalized support
aligned with individual preferences and emotional states.
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Human-AI Teaming (HAT) represents a paradigm shift toward
treating Al as collaborative partners rather than passive tools [1].
Our work introduces an agentic swarm architecture, a decentralized
multi-agent system where autonomous agents collaborate as equal
partners with humans in their pursue of behavior change to improve
health. We propose a novel architecture and implementation for
the human to team up with a swarm system—an adaptive triage
multi-agent system populated with digital agents playing different
roles. Their goal is to support the human in their goal to make
lifestyle changes to improve health.

Theoretical contributions include extending human-AlI teaming
to multi-agent scenarios where humans are integrated as active
team members in distributed Al systems. Methodological contri-
butions include introducing preference-driven task allocation that
prioritizes human agency over computational optimization. Finally,
practical contributions demonstrate how agentic swarms address-
ing behavior change challenges require both medical knowledge in
line with personalized adaptation.

1.1 System Design

The system comprises six components working collaboratively:

o Triage Agent: Routes queries based on user preferences and
historical data
e RAG Agent: Retrieves evidence-based information from
National Guidelines
e Four Specialized Agents: Each with distinct roles and com-
munication capabilities.
— Empathic Companion: Provides emotional support and
understanding
— Persuasive Challenging Coach: Delivers motivational chal-
lenges
— Medical Domain Expert: Offers clinical expertise and health
advice
— Neutral Assistant: Provides factual, unbiased information

Unlike hierarchical multi-agent systems, our agents operate
through peer-to-peer communication enabling emergent leadership
based on contextual relevance and human state. Agents can transfer
conversations between each other when determining that another
agent is better suited for the query.
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System Metrics: We developed metrics for communication fre-
quency, division of labor efficiency and variance, triage accuracy,
and response time to evaluate teamwork performance.

2 Methodology

We invited six individuals (2 male, 4 female) with existing behav-
ior change app usage and 3-5 logged activities across four health
domains.

Participants engaged in structured dialogues initiated by domain-
specific questions:

(1) "Please suggest a recovery activity that I can add to my list!"

(2) "Can you suggest an activity to help reduce my alcohol in-
take?"

(3) "Please suggest what I can do to reduce red meat intake!"

(4) "I don’t like jogging/walking since it’s boring. Suggest fun
physical activities!"

In order to assess HAT, we collected data via the Team Assess-
ment Scale (TAS) questionnaire [3] and semi-structured interviews.
The system’s performance metrics were collected from the inter-
action logs, and the system’s potential for attitude change was
collected through semi-structured interviews. and observations.

3 Results

Findings include human-AI teamwork dynamics, system perfor-
mance, and the system’s potential for attitude change.

3.1 Human-AlI Teamwork Performance

The TAS yielded a mean teamwork score of 3.4/5, indicating func-
tional but improvable collaboration. Highest scores emerged from
leadership establishment (M=4.2) and role consistency (M=4.2),
demonstrating effective organizational structure. However, gaps
appeared in collaborative support behaviors, with lowest scores for
help provision (M=2.3) and conflict mediation (M=2.6).

The system effectively met participant expectations for broaden-
ing thinking about health activities. Agents successfully referenced
recent app activities and provided personalized recommendations
while expanding familiar activities with new purposes. Partici-
pants responded positively to explanations from both medical and
common-sense perspectives.

3.2 System Performance

The system reached a triage accuracy of 83% (29/35 triages) with
an average response time of ~15 seconds (Mistral-small:24b model).
The primary error source in the triaging occurred due to conflicts
between the national guidelines and personal preferences.

3.3 Sentiment Shift

Five of six participants showed more positive than negative reac-
tions to activity suggestions. Positive reaction frequency ranged
from 7-12 instances per participant, while negative reactions oc-
curred less frequently (2-8 instances). Deliberation strategies were
most frequently employed across participants, with distinct prefer-
ences emerging for different agent types.
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4 Discussion

The findings reveal promise but also challenges of swarm-based
approaches to health behavior change. While the system achieved
functional collaboration and positive user responses, several in-
sights emerged regarding human vs. agent autonomy and agency,
and system’s perceived effect in personalized healthcare contexts.
The moderate TAS score indicates multi-agent architectures can
establish clear organizational structure which is a key HAT chal-
lenge. However, handoff issues during agent transitions represent
a fundamental challenge requiring better transition protocols. The
83% triage accuracy reveals tensions between expert knowledge
and individual preferences which is a central challenge in personal-
ized health AL Response time differences between models highlight
infrastructure requirements for effective multi-agent deployment.
Predominantly positive sentiment shifts suggest the swarm ap-
proach may have potential to influence behavior change attitudes.
Individual variation patterns indicate need for understanding mini-
mum context requirements for meaningful system interaction.

4.1 Limitations and Future Work

This exploratory study’s small sample size (n=6) prioritized deep
understanding over generalizability. Future research should engage
participants over extended periods of time for deeper agent capabil-
ity exploration and more mature Human-AI teaming relationship
development.

Due to a lack of validated human-AI teaming instruments, we
had to use human-human teaming instruments instead. Therefore,
we plan to start in developing human-agent teaming specific instru-
ments in future work. We also plan to develop automated attitude
change assessment metrics, conduct longitudinal studies examin-
ing sustainable behavior change promotion, and optimize system
efficiency and accuracy.

5 Conclusion

We introduced a novel swarm-based architecture for Human-AI
teaming in health promotion, demonstrating that triage-based multi-
agent systems may have the potential to positively influence at-
titudes toward health behavior change. The system’s ability to
balance medical expertise with personalized support while main-
taining collaborative dynamics represents a significant advance
in behavior change support systems. Results indicate promising
potential for agentic swarms to address the complex, multifaceted
nature of health behavior change through genuine Human-AI col-
laboration.
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