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[Abstract]

LLM-based virtual patients can support clinical communication training, but persona design and response review remain
burdensome. This study proposes a Temperament and Character Inventory-based system for persona design, response generation,
comparison, and visualization. Across three runs, 44 personas answered 10 questions, generating 1,320 responses; 880 responses
from Runs 2 and 3 with identical generation conditions were analyzed. Consistency was assessed using SBERT similarity and
Gemini-based semantic judgments, whereas persona distinctiveness was examined through within- and between-persona
comparisons. Semantic preservation was 93.41%, mean SBERT similarity was 0.8289, and complete agreement was 46.59%.
Medication-related factual conflicts occurred, and persona distinctiveness was limited. Reliable and safe use in educational settings

requires stronger control of fixed clinical facts and persona-specific behavioral rules.
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Table 1. TCl-based persona combinations constructed in this

study
Temperament
NS HA RD P Descriptive Persona Label
Middie | High | Low | Low | Scc@l phindrawn and
High High Low Low Impulsive and Explosive
High High High High Hypersensitive
Middle | Middle | Middle | Middle Adaptive and Flexible
Character
SD CcOo ST Descriptive Persona Label
Low Low Middle Emotionally Immature
Low High Middle Submissive
Low Middle Low Imitative
Low Middle High Disorganized Thinking
Low Low Low Dysphoric
Low Low High Disorganized
Low High Low Dependent
Low High High Emotionally Reactive
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Table 3. Clinical questions for persona responses

No Content

1 | What brings you in today?

Do you have any pre—existing medical conditions or health

2 problems?

Are you currently taking any medications?

During the past month, have you had any thoughts of suicide?

5 | Have you ever received psychiatric treatment?

During the past month, have you experienced any changes in
your appetite?

7 | What are your reasons for living?

During the past month, have you felt hopeless, as though your
situation would not improve?

During the past month, have you felt anxious or depressed?

10 | Do you often engage in impulsive behavior?
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Table 4. Persona response metrics and calculation methods

Analysis Metric Calculation and Value Type
Type
Predefined weighted keyword rules:
Emotional Intensity (H/M/L=.4/.2/.3),
Intensity, Valence (£.5), Agency-related
Valence, Expression (Active/Passive/
Agency-related Dependent=.6/.4/.5),
Expression, Social Orientation (Interpersonal/
Social Orientation Self-oriented=.5/.5);
Score— values limited to 1-5
Based Expression Type:

Comfort/Information/
Command=1/3/5;
Solution—related Expression:
Direct/Indirect/None=5/3/1

Length=character count/100;

Response Length,| Complexity=mean period—delimited
Complexity segment length/30;

values limited to 1-5

Metrics | Expression Type,
Solution—related
Expression

Character Count

(with spaces/ Directly calculated from the

Text— | without spaces),
Stromre | Word Gount, response text
Metrics | Sentence Count

Unique token count/

Lexical Diversity total token count; 0-1
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Table 6. Persona distinctiveness and retrieval performance

Analysis Measure Ot\)/z%\éed Re\gﬁgce Difference
Within—persona mean 0.8289 - -
Similarity| Between—persona mean | 0.8189 - -
Within—between gap 0.0100 0 +0.0100
Top—1 accuracy 3.41% | 2.27% |+1.14%p
Top—3 accuracy 8.18% | 6.82% | +1.36%p
Retrieval Top—5 accuracy 12.73% | 11.36% | +1.37%p
Mean reciprocal rank 0.1141 - -
Mean correct rank 20.97 22.50 -1.53
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