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Lo Three Core Challenges of AT in Psychiatric Diagnosis
1 [
| .
' Psychiatric diagnosis relies on self-reports and clinical !
evaluations, which are prone to individual cognitive biases and ]

lack objective biomarkers. :

I Strong Subjectivity
[ in Assessment

High Svmbtom Mood disorders (depression, bipolar disorder) share overlapping
gOveyr'lalT:) symptoms with other psychiatric conditions (e.g., schizophrenig,
: anxiety disorders), leading to misdiagnosis.

Real clinical data contains sensitive information and cannot be :
publicly shared, resulting in scarcity of training data for AI |
models.

Data Privacy
Bottleneck
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' [
| .
: Framework Design: Three-Layer Core Mechanism |
' [
[ External Data Diagnostic Tools Multi-Angels .
; [
I ~ . : ) JY reorganization n
1 ﬂuu lC.} Sk g %m;t %] medical record > [P I

: ; qa « 1 g mmemam- selectio
| @ diagnostic criteria \l/ l Fa Q, J a h & saiepe rformancc.:/ & tion S g !
2 @, differential criteria | | T 7777 I
| =, related symptoms with R o g .
| DSM-5 Knowledge Base G} corresponding diseases Individual ,?f) «};2? L}‘g’"ﬁ, I
Book K Diagnosis o - .
[ S Angel R Angel.D Angel.C :
. E o .El similar cases retrieval I
| — e 9 mapoathn g : S ] ( The client [has/doesn’t .
= = | medical records — '
. HHH €l sclection g \l/ [ET) tﬁ] tg Debate and \ have] mood disorder. I
I scale performances | ———>> imil Judge . =~ @3 The reasons: |
1 Clinical i ) \ J |
l Data Data Store - Debate Judge !
1 [
]
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1 [

| .

: Framework Design: Three-Layer Core Mechanism |

] [

! External Data |

| .

1 il Knowledge Base I

@ diagnostic criteria Structured DSM-5 diagnostic criteria + 2,804 I
0 differential criteria anonymized real clinical cases, supporting :

| ity Enowlodge Rase symptom matching and similar case retrieval :
- =2 (using BGE-M3 semantic embedding). I
I —_— J% reorganization .
. medical records —19 ﬁ I
selection
| le 2l3 scale performances ﬁ—} ]
. Clinical l
| Data Data Store L
1 I
I n
\ ]
. - 7’
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|
: Framework Design: Three-Layer Core Mechanism
|
] Diagnostic Tools
[ * Instead of relying on total scale scores, decompose 13 clinical
i O i st scales (8 self-reported + 5 clinician-rated) into item-level data;
- J [_Ei_'”-@_@ « Use Pearson correlation to select the Top 5% most mood
I ] XS o disorder-relevant questions (16 core items) from the scales,
. {—:7? related syrqptoms with . . . g’ . "
[ " corresponding discases | clustered into 5 diagnostic groups: "Depressive Mood",
i Pra— _ "Suicidal Ideation", "Energy/Interest Loss", "Anxiety",
. o) similar cases retrieval "Insomnia";
[ \ & &) (e ) « Resolve "conflicts between self-reports and clinical evaluations"
i k similar cases L through consistency checks within groups.
[
\
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® Sl
. : : I
A Case with Inter-Scale Conflicts A Case with Borderline Performances

|}
I [clinician-evaluated) [selfreported) [elinician-evaluated) [selfreported)
n Depression-related Performances: (conflicts) Depression-related Performances: I
I "hamd_total score": 2 "phq9 total score": 11 "hamd total score": 10 "phq9 total score": 6 .
3 "hama Q6_score": 0 "phq9_Q2_score": 2 "hama_Q6_score": 1 "phq9 Q2 score": 1 I
I "bprs_Q9_score": 1 "bprs_Q9_score": 1 "

"hamd Q1_score": 0 "hamd_Q1_score": 1

[ U Y &

No depressed mood observed. ~ Moderate depression. | | Mild depression.
L . . .
Suicide-related Performances: (consistent) Suicide-related Yerformances: I
" . " ", | |
I "hamd_Q3_score”: 0 "phqd Q9 score": 0 hamd_Q3_score": 0 phg®_Q9_score": 0
h 3 7 [
I No suicide tendency. lfo_sln_cliiittfn_de_nfy_. _________ o
Energy&Interest-related Performances: (mild conflicts) Energy&Interest-related Performances: I
n
"hamd_Q7_score": 0 "phq9_Q4_score": 1 "hamd_Q7_score": 0 "phq9_Q4_score": 1
| |
I "hamd Q22 score": 0 "phq9 Q1 _score": 1 "hamd Q22 score": 1 "phq9_Q1_score™ 1
1 N O O I
I No interest decline. Mild interest decline. Mild interest decline. .
e e |
Anxiety-related Performances: (consistent) Anxiety-related Performances:
I "hama_total_score": 7 "gad7_total score": 6 "hama_total score": 3 "gad7_total_score": 7 =
- O O [
I Mild anxiety. Mild anxiety.
______________________________________________________________ | |
- Insomnia-related Performances: (consistent) Insomnia-related Performances: I
I "hamd Q4 score": 0 "hamd_Q4 score": 2 L
"hama_Q4_score": 0 "hama Q4 score": 1 I
v & .
. No insomnia. Mild insomnia.

Sy 7’
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i [
I .
: Framework Design: Three-Layer Core Mechanism |
i [
I . . .
1 Multi-Angels Single-Agent Variants |
[ o Three independent diagnostic roles balancing historical
i Client | [7] medicalrecord = "0 =5 experience and individual variability. _
J Data @ scals petforiancs 52 selection S g I
I ) g .@.6), Angel.R: No reference to past cases; based solely on

e ;9) «f}p‘ 35 Qp"g L 95 DSM-5, (optional) medical record and scale data; I
[ Diagnosis e e -
. Angel.R Angel.D Angel.C |
I L ®.6) Angel.D: References Top-5 similar cases;
. The client [has/doesn’t 4
I Debate and have] mood disorder. = I
| Judge ~\ The reasons: I
| . @ 0 (0“9) Angel.C: Compares and analyzes similarities / i
| Debate Judge differences of similar cases. I
[ [
\ !

’ \ ————————————————————————————————————————————— - /
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Framework Design: Three-Layer Core Mechanism

Multi-Angels
Client | ¥] medical record | ﬁmrgdmmm; P MUH‘i-AgenT DebaTe
Data (] scale performance e g The J'udge AgenT ihTCgF‘GTCS conclusions from the
. three single agents. In case of disagreements, a
w3 @9 0 @9 7 wpro_side vs. Con-Side" debate is triggered until
Piagiioss <. ¥ ro-Side vs. Con-Side" debate is triggered until a

Angel.R Angel.D Angel.C . ; -
AngelR Ange D SO consistent diagnosis is reached.

Debate and have] mood disorder.

Judge . N @ The reasons:

Debate Judge

‘ The client [has/doesn’t

MoodAngels: A Retrieval-augmented Multi-agent Framework for Psychiatry Diagnosis
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A debate example:

@.\ The client has a mood disorder.
N o8 * The client shows mood instability with shifts from depression to (hypo)mania, consistent with bipolar disorder.

— * Past hospitalization for mood disorder and long-term use of mood stabilizers support this.
Angel.R * Symptoms like irritability, increased activity, and energy align with hypomanic episodes per DSM-5.

®© 0 The client has a mood disorder.
_ - * The client exhibits emotional instability, including hallucinations and inappropriate laughter.
S * Despite clinician-rated scales showing no depression, self-reports suggest moderate depression.

AngelD * Similar cases were diagnosed as bipolar or major depression, reinforcing this possibility.

The client doesn't have a mood disorder.

* Though the client self-reports mild depressive and anxiety symptoms, clinician ratings show no signs of
depression, anxiety, or insomnia.

* Mood fluctuation history is noted, but current assessments do not support an active mood disorder diagnosis.

* For hallucinations and inappropriate laughter, consider the client having schizophrenia.

— L —_— n _— L} —_— n _— n —_— n _— L} —_— n _— |} —_— n _— |} w
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A Retrieval-Augmented Multi-Agent Diagnostic Framework

A debate example: £

Round 1
Both sides should claim the diagnosis and reasons in this round.

I believe this client has a mood disorder.
* The client's records show long-term mood fluctuations, ranging from depressive to elevated states, which is characteristic of
bipolar disorder.
* The client was previously hospitalized for a mood disorder and has been on mood-related medication, indicating a strong link
to mood disorder symptoms.
« Although clinician-rated assessments did not indicate significant depression or anxiety, the client's self-report showed
moderate depression, which may better reflect their subjective emotional state.

I don't think this client has a mood disorder. g
* Clinician-rated assessments show no signs of depression, anxiety, or suicidal tendencies—key indicators of mood disorders.
* Although the client initially improved with mood-related medication, new symptoms appeared despite continued medication
use, suggesting a possible different mental condition.
* Similar cases have inconsistent diagnoses, so relying solely on past hospitalization records is insufficient for a conclusive
diagnosis.

@3 Rebuttals missing. Continue.

\ | | | | | ] | | [} | | ] n | n | | | | I |} L} | | I |} L}
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A debate example: &>

Round 2
Both sides should refute the opposite side.

' Self-reported symptoms indicate depression and suicidality, with a PHQ-9 score of 19 and daily suicidal ideation. These are
core indicators of mood disorders, even if clinician-rated scales show minimal symptoms.
* New symptoms during continuous medication do not rule out mood disorders. Mood disorders often present episodically or
with partial response to treatment.
* Historical diagnosis and treatment response support a mood disorder. The client was previously hospitalized for an affective
disorder and showed improvement with mood stabilizers.

* Mood fluctuations alone do not confirm a mood disorder. The observed shifts could be part of other psychiatric conditions U
such as borderline personality traits or stress-induced responses. Symptom variability requires a broader differential diagnosis.

* Past hospitalization and medication use do not confirm the current diagnosis. Historical treatment for a mood-related
condition is not definitive evidence of a present mood disorder, especially when recent clinician-rated assessments show no
active depressive or anxious symptoms.

* Self-report scores must be interpreted cautiously. While PHQ-9 indicates moderate depression, clinician-administered scales
(HAMD, HAMA, BPRS) consistently show no depressive, anxious, or suicidal signs. Clinical observation remains the gold
standard.

@J Certain points are not discussed. Continue.

\ | | | | | ] | | [} | | ] n | n | | | | I |} L} | | I |} L}
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A debate example:

Round 3
Please discuss the possibility of a performance conflict between self-report and clinician assessment, in one sentence.

The client's symptoms are suppressed by medicine.

The client may have schizophrenia.

@J All symptoms discussed. Debate ends.

The client doesn't have a mood disorder.

Although the client was previously hospitalized and prescribed medication related to mood disorders, multiple clinician-
administered scales did not indicate typical symptoms of depression or anxiety. Moreover, the client's current symptoms are not
alleviated by mood disorder medications, raising the possibility of other psychiatric conditions with overlapping features, such as
schizophrenia.

— L —_— n _— L} —_— n _— n —_— n _— L} —_— n _— |} —_— n _— |} w
\ | | | | | ] | | [} | | ] n | n |} | |} I |} L} | | I |} L}

-
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. |
I n
n { I
I "HAMA Q4 Score": 3, -

"HAMA Q6 Score": 3, I
g "HAMA Total Score": 28, e pe .
I "GAD7 Total Score": 18, Dataset Specaflca’rnons .
"PHQRS Q1 Score": 3,
, 'PHQS Q2 Scorer: 2, Scale: 1,173 synthetic cases, including a retrieval set :
"PHQ9 Q4 Score": 2, r
L EEQE U5 Eoome'h By (1,106 cases) and a test set (140 cases): 1
"PHQ9 Total Score": 14, . . . .
[ JHAND Q1 Scorer: 2, Features: 25 core dimensions, including scores of 16 I
" "HAMD Q3 Score": 1, . . .
| "HAMD Q4 Score": 1, diagnostic items, total scores of 8 scales, and expert- )
"HAMD Q7 Score": 2, .
- "HAMD Q22 Score": 1, annotated mood disorder labels; [
I "HAMD Total Score": 28, . "
1 "BPRS Q9 Score": 3, Generation Method: Based on the TabSyn framework I
"PSQI Total Score": 11, . . . . . . .
[ "SHAPS Total Score": (VAE + diffusion model), ensuring "statistical fidelity" :
. "HCL32 Total Score": .. R
"DAS Total Score": 122, and "clinical VGlldITy". I
I "SSRS Total Score": 40, |
. "MDQ Total Score": 11, |
I "BPRS Total Score": 34, L
"YMRS Total Score": 5,
. "Mood Disorder": 1 I
I } [ ]
\ !
’ \ N EESE N EEE N S N EES § B 5 B 5 IES 5 IS § EES § B 5 IS 5 IS 5 B § S B EBEE 5 B 5 B 5 B O EEE B EEm 5§ B B B . - /
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093 096 091 0.89 092 | 091 | 0.89 0.98 0.92 | 0. 0.94 0.69 —= C v I
095 096 094 094 093 096 7 0.98 0.97 | 0.98 | 0.97 | 0.99 0.69 =— o re a ues
0.96 0.94 .94 096 | 092 094 0.99 0.97 | 0: 0.96 0.68 =

0.97 I 093 095 096 0.98 095 0. 0.97 071 =

features

Column pair trend similarity scores. Features 0-23 are evaluated using qual Ity training data for compu’ra‘rlonal

CorrelationSimilarity, while feature 24 is assessed with
ContingencySimilarity.

_l_l_l_l_l_l_l_l_l_l_l.ﬁ‘

psychiatry research.

I

|

I

o [ oss 0 097 097 100 o 001 RCRR Pr'ivacy Security: No real patient I

o B 4 information, avoiding data leakage risks; I
o FEE o - » High Fidelity: Reproduces univariate / )

N ;- 0?93 655 097 0 05 n ' multivariate distributions of real data |
oo 03 038 a3t 0 05+ (S (density score = 0.86), and ML model I
training performance is close to that of I
EAUOEN - - real data (XGBoost classification ACC = .

| BH - 092) :
. . Open Access: Provides scarce high- [

|

I

’

*
L 4
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|
|
| Model/Method Real-Case ACC Real-Case Recall | Comparative Advantage
! GPT-40 (Baseline) 0.80 0.63 —
|
i Angel.R (Basic Version) 0.92 0.84 12.3% higher ACC than GPT-40
] : : Outperforms all single agents; significant
| multi-Angels (Full Version) | 0.925 0.881 improvement on hard cases
! multi-Angels on MoodSyn 0.821 0.824 Maintains high robustness on synthetic data
|
. Note: Metrics include Accuracy, Recall, MCC, and Macro F1, all outperforming 5 baseline models (e.g., LLaMA3, Mistral).
I
[
\
"N
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1 [
| .
: «  Technical Breakthrough: MoodAngels is the first to realize psychiatric diagnosis :
with "retrieval augmentation + multi-agent debate", solving the problems of :
"subjective assessment bias" and "symptom overlap"; I
« Data Contribution: MoodSyn fills the gap in "privacy-preserving yet clinically :

valid" synthetic data, promoting reproducible research of AI in mental health;

| « Clinical Value: Provides clinicians with an auxiliary diagnostic tool, especially :
I suitable for scenarios with insufficient primary medical resources, facilitating :
. . . |
I early screening of mood disorders. )

MoodAngels: A Retrieval-augmented Multi-agent Framework for Psychiatry Diagnosis
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