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Introduction
Research Objective: Evaluate AI tools for generating UML use case 

diagrams for Serious Mental Illness (SMI) crisis management.

Purpose: Accelerate development of care pathways for healthcare 

providers managing SMI crises.

Focus: Assess AI-generated UML diagrams for accuracy, clarity, 

efficiency, and cost.

Approach: Compare six AI-generated diagrams against a human-

created benchmark.
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Background

Serious Mental Illness (SMI) Crisis Management:

• Requires detailed organization and procedures

• Needs clear care pathways for effective treatment

• Involves coordination between multiple healthcare 
providers

Unified Modeling Language (UML):

• Standardized modeling language for system 
design

• Effective tool for visualizing software and system 
design

• Helps break down complex processes into 
manageable components
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Why UML 
for 

Healthcare?

Creates visual representations of complex care 

relationships

Simplifies the modeling of component 

relationships

Shows relationships between users (providers) 

and the system of care

Supports the development of clear care 

pathways

Improves analysis by breaking down complex 

steps
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PlantUML

What is PlantUML?
An open-source, text-based UML diagramming tool supporting all standard UML types (class, use case, 
activity, sequence, etc.).

Why use PlantUML?

Trusted in healthcare: Proven reliable and syntactically correct in modeling complex healthcare systems.

Agile-friendly: Well-suited for incremental design and iterative system modeling using a simple, code-
based approach.

AI-Compatible: Works well with LLMs like ChatGPT and Claude for accurate, low-error UML generation.

Widely adopted: Preferred tool in AI-assisted UML modeling due to broad representation in training 
data.

In Practice: This study evaluated AI-generated UML diagrams to identify the tool that produced the most 
accurate, efficient and clearly structured representations of Serious Mental Illness (SMI) crisis workflows.
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UML Diagram Generation: Dual-Path Procedure

• Methodology: Prompts processed via two paths: directly 
through ChatUML or through AI Tool + PlantText UML Editor.

• Testing Environment: LG Gram laptop (Intel Evo i7, 16GB RAM) 
with stable internet connection.

• Measurement: Average response times from three repeated 
tests per method.

• Benchmark: Human-generated UML diagram created as quality 
reference standard.
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AI Tools Evaluated:

1. ChatUML with Claude 3.5 Sonnet

2. ChatUML with ChatGPT 4o

3. ChatUML with DeepSeek V3

4. Claude 3.5 Sonnet (standalone)

5. ChatGPT 4o (standalone)

6. DeepSeek Reasoning with R1 via Perplexity

7. Human-created benchmark (for comparison)

A consistent prompt related to SMI crisis management 
was used across all tools.

Data Source: Medicaid Innovation Accelerator 
Program (IAP) list of behavioral health procedures.
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Evaluation Criteria
Each AI-Generated diagram was evaluated based on the 
below metrics, weighted according to their relevant 
importance.

Technical Accuracy (40%):

• Adherence to relationships and prompt 
instructions

• Scale: 1-5 (5 = perfect alignment with 
requirements)

Diagram Clarity (30%):

• Readability and usability of diagrams

• Scale: 1-5 (5 = well-organized with logical flow)

Time Efficiency (20%):

• Total time from prompt initiation to final output

• Scale: 1-5 (5 = under 10 seconds)

User Cost (10%):

• Expenses required for each tool

• Scale: 1-5 (5 = free)
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Prompt Design
Original prompt was seven packages, 
truncated to two for presentation brevity. 

Truncated Prompt for the Practical Example (two packages): 
Create a vertical use case diagram with code for the information 
provided, be sure to include a heading. Use PlantUML: 

Core Psychiatric Services 
1. Pharmacologic Management * Clinician: Psychiatrist 
2. Other Psychiatric Services/Procedures * Clinician: 
Psychiatrist 

3.  Crisis Intervention * Clinician: Psychiatrist, 
Crisis Counselor 

Assessment & Diagnosis 
1. Mental Health Assessment * Clinician: Psychologist, 
Therapist 

2. Diagnostic Interview Exam * Clinician: Psychiatrist, 
Psychologist 

3. Alcohol/Drug Assessment * Clinician: Addiction 
Counselor, Psychiatrist 
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Key Findings: Technical Accuracy

• ChatGPT (in both environments) and native Claude Sonnet 3.5 did not 
consistently follow the prompt instructions.

• ChatGPT incorrectly generated horizontal diagrams despite being asked for 
vertical ones.

• Native Claude defaulted to its built-in Mermaid tool instead of using 
PlantUML as specified.

Technical Accuracy was the highest weighted variable having the most critical 
impact on care planning design and outcome.
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Key Findings: Diagram Clarity

• ChatUML (Claude) and ChatUML (DeepSeek) produced the clearest 
diagrams.

• Native Claude's diagrams were practically illegible due to distracting colors 
and small text.

• DeepSeek (Perplexity) and the human-created diagram also exhibited 
high diagram clarity.

This highlights the importance of formatting, structure and visual presentation 
in Diagram Clarity.
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Key Findings: Time Efficiency 

• The study found that AI tools can significantly improve diagram creation 
efficiency.

• ChatUML using Claude 3.5 Sonnet and DeepSeek Reasoning with R1 (via 
Perplexity) performed best in this regard.

• The manual creation of the benchmark diagram was considerably more time-
consuming.

The quicker the tool generates accurate diagrams, the more efficiently it can 
support iterative workflows and real time decision-making during 
development. 
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Key Findings: User Cost

• Most expensive was ChatGPT Native at $20 per month.

• Middle tier included Claude, ChatGPT, and DeepSeek within ChatUML, which used 
a credit system (250 credits for $6.99), with each AI costing 3 credits per request at the 
time of the study.

• Free options were Human-generated, Claude Native, and DeepSeek/Perplexity 
Native.

The study concluded that the cost of AI tools varies significantly, with well performing free 
options available alongside more expensive subscription models. ChatUML offered a mid-
range option with its credit-based system. 
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Results: Top Performers

ChatUML with Claude 3.5 Sonnet (4.9/5)

Perfect technical accuracy (5/5)

Excellent diagram clarity (5/5)

Very efficient (5/5)

Moderate cost (4/5) 

DeepSeek Reasoning with R1 via Perplexity (4.8/5)

 Perfect technical accuracy (5/5)

 Excellent diagram clarity (5/5)

 Good efficiency (4/5)

 Free to use (5/5)
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Results: Low Performers

ChatUML with ChatGPT 4o (Score: 2.8/5)

Poor technical accuracy (2/5)

Poor diagram clarity (2/5)

Excellent efficiency (5/5)

Moderate cost (4/5)

Claude 3.5 Sonnet Standalone (Score: 2.3/5)

Very poor technical accuracy (1/5)

Poor diagram clarity (2/5)

Good efficiency (4/5)

No cost (5/5)
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Conclusion: Need for HITL

• Limitations in AI-generated outputs demonstrate the critical need for 
the role of a human.

• There is a clear need for a human-in-the-loop (HITL) approach to 
ensure oversight, contextual judgment, and ethical alignment.

• This is particularly true in healthcare settings, where high-stakes 
decisions demand precision and should leave no room for error.

• HITL serves as a control for AI errors and a method of enhancing AI 
effectiveness in healthcare.

AI-Assisted UML Modeling for SMI Crisis Management           K. Gilder, J. Chelsom



Conclusion: Recommendations

Top Recommendation: ChatUML with Claude 3.5 Sonnet

• Best balance of accuracy, clarity, and efficiency

• Moderate cost is justified by performance

Alternative Recommendation: DeepSeek Reasoning with R1 via Perplexity

• Nearly equal performance to top choice

• Free to use, slightly slower due to extra step with PlantText

Key Insight: AI significantly reduces diagram creation time while maintaining quality, but human 
oversight remains essential for accuracy.
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Future Directions

• Incorporate more domain-specific knowledge into AI 
LLMs

• Develop AI capability to update diagrams based on 
real-time data

• Gather feedback on user interactions with AI-
generated diagrams

• Further integrate HITL (Human-in-the-Loop) principles

• Expand to other healthcare documentation 
applications

AI-assisted UML modeling shows significant promise 
for accelerating healthcare system design while 
maintaining human control through oversight.
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