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“ Policy: Clear direction m Demand: Large care
needs

{ Healthy China 2030 { Aging population

{ Promoting High-Quality { Acute & NCD patients 1
Development of Nursing Services

{ Continuous care needs 1
{ “Smart Hospital” pilot initiative

m Realities: Nurse m Capital: Rapid growth
Shortage

£ 6M RNs / 1.4B population { NIS investment: 8.2B RMB
{ Workforce shortage & inequity { NIS use: 96%-98% hospitals
{ Need scalable support ( Digital foundation established
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Many nursing
tasks remain
partly or fully
manual (only
~12% of
workflows fully
digitized

Fragmented
systems and lack
of nurse input in
design have led to
poor workflow fit

s

Nurse feedback
has often been
lacking, so digital
tools sometimes
disrupt rather
than streamline
care




&%) Nurses: the Main Force to Closs the Gap

=2 Nurse-led innovation

® Digital nursing systems reduce
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&%) Nurses: the Main Force to Closs the Gap

=2 Nurse-led innovation

® Digital nursing systems reduce
burden and enhance patient care

%> Nurses are the primary
caregivers 323 Involving nurses in
system design

® Their frontline
insights ensure tech
truly fits real care
workflows

® Making tools more user-
friendly and boosts
adoption by staff

journals.lww.com, ﬂ
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(1) Smart Pediatric IV Medication Safety System

(] Medication dosing errors account for a large proportion of I'V-related adverse
events, especially under conditions of limited staffing

ée Personalized dose ée Frequent Adjustments ¢ Complex Calculation
¢ Doses change with rapid ¢ Doses change with rapid ¢ Multiple Medications, High
clinical status variation clinical status variation intensity

Error Rate: 28% — 34.5%




&%) Root Cause Analysis

. Dosage Retrieval and
Calculation Errors
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Root Cause Analysis

Dosage Retrieval and
Calculation Errors
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Infusion Pump
Setup Errors
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One of the top 6 gIobaIIy
recognized medical hazards

Dose-rate order entered as pump rate
— microinfusion pump errors

Manias E. Medication errors in hospitalised children[J].) Paediatr Child Health
Tully MPR#ZR £ [M]EZERAS B MR, 2019




Dosage Retrieval and
Calculation Errors

Infusion Pump
Setup Errors

Pre-Admin
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One of the top 6 gIobaIIy
recognized medical hazards

0 Complex conversion from dose to infusion rate

=y, Eﬁﬂ'ﬁ“ﬂ ( R ) ERETEAT (AMFIER)

ug/kg.min  FEiE= (BEZE*kg*60)/[(mg/ml)*1000] [EEE=[FEE*1000*(mg/ml)]/(60*kg) Dose-rate order entered as pump rate
ug/kg.h i#= (BEZ*kg)/[(mg/ml)*1000] [EFEE=[E#E*1000%(mg/ml)]/kg o infusi

mgfkgh ﬁ [F‘ﬁﬁ%"‘kg} {mg[ml] Eﬁ%=[$iﬁ*{mg[ml]][kg microintusion pump errors
ng/kg.min  EiE= (FAEZ*kg*60)/[(mg/ml)*1000000] [FRE=[FEE*1000000*(mg/ml)])/(60*kg)

urkg.h EE= (FEZ%kg)/(u/ml) FEFBE=[FEE*(u/ml)]/kg

O Confusing units: e.g., pg/kg/min vs. mL/h
Manias E. Medication errors in hospitalised children[J].) Paediatr Child Health

¢ “Is the rate 5 pg/kg/min or 5 mL/h?” — A common and Tully MPRIZZR 2 [M] BRI B tHRR L, 2019
dangerous misunderstanding ﬂ




The Pediatric IV Safety System Developed

Dose Calculation Display )
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The Pediatric IV Safety System Developed

N
. Rate Verification
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The Pediatric 1V Satety System Developed
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Clinical Value Economic Value Social Value

Standardized quality & Safe Efficiency Protects vulnerable
medication Accuracyt populations




Clinical Value

Comparison of Accuracy and Efficiency Between Traditional and
New Al-Based Methods n(%)

T TS N I ol ol

Traditional 141 (94%) 133 (89%) 144 (96%) 17.09+£5.22 20.07+5.19 14.11+3.14
New Al-Based 150 (100%) 150 (100%) 150 (100%) 15.15£2.74 15.85+2.79 14.13+£2.66
x?Value 9.278 18.021 6.122 3.451 5.459 -0.038

PValue 0.003 <0.001 0.03 0.001 <0.001 0.970

Note: DRA = Dose Retrieval Accuracy; DCA = Dose Calculation Accuracy; IRSA = Infusion Rate Setting Accuracy




Clinical Value

Comparison of Accuracy and Efficiency Between Traditional and
New Al-Based Methods n(%)

T TS N I ol ol

Traditional 141 (94%) 133 (89%) 144 (96%) 17.09+£5.22 20.07+5.19 14.11+3.14
New Al-Based 150 (100%) 150 (100%) 150 (100%) 15.15£2.74 15.85+2.79 14.13+£2.66
x?Value 9.278 18.021 6.122 3.451 5.459 -0.038

PValue 0.003 <0.001 0.03 0.001 <0.001 0.970

Note: DRA = Dose Retrieval Accuracy; DCA = Dose Calculation Accuracy; IRSA = Infusion Rate Setting Accuracy

Accuracyt Efficiency Nursing Time Saved
For every 10,000 infusion operations, This system saves
approximately 6.95 hours of nursing labor.
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Background

ICU Delirium

—* Prolonged Mech Ventilation |

—> Prolonged In-hospital Stay !

|
—> Complication Increased !

—> Mortality Increased

— Medical Costs Increased '
\ ﬁ

Incidence Varies N
20%~87%
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ICU Delirium

—> Prolonged Mech Ventilation I
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o ) Accuracy of the Smart Delirium Assessment Tool (iMoBILE)

Positive o 5 Specificity

68 (37.6%) 95.2 (92.0-98.5)  93.3 (88.3-96.3)

Phase | (n=181)
Nurse Investigator

W 67(37.0%) 937 (90.0-97.4)  93.2 (88.3-96.3)

Phase Il (n=192
Bedside Nurses 55(28.6%) 86.7(81.9-91.5) 97.7(95.6-99.8)

Yang, Wu, et al. 2021, International Journal of Nursing Studies




Incidence of ICU Delirium (%)

L 7 The AI-AntiDelirium Reduces Incidence

OR (95%CI)

0-677 (0-511, 0-895)

0-646 (0-475, 0-878)

0-585(0-412, 0-823)

0-523 (0-363, 0-755)

100/724 (13-8) 140/731 (19-2)
Model 1 I = -
Model 2 I = -
Model 3 } = -
Model 4 } _ -
| | T 1
0.0 0.5 1.0 1.5

An-AntiDelirium Group

PADIS Guidelines Group

2.0




Mean (SD) [No. of participants]

Intervention Group

Duration of ICU delirium, days  JEEJCOYIEY
Length of ICU stays, days*  pENGRINERE)
Length of hospital staysdays®  [REJCONERZN
MMSE scores at ICU discharge*  pREXERINEZ)
Barthel Index at ICU discharge*  E2RJCCRIYCEE)

severe (<40) to severe (<40)
dependence, No. (%) " 462 (73.8) [626]

severe (<40) to moderate (41-60)
dependence, No. (%) P

severe (<40) to mild (=61)
dependence, No. (%) ? 86 (13.7) [626]

ICU mortality, No. (%) ¢ 8 (1.1) [696]
Unplanned extubation, No. (%) P 3(0.4) [696]

78 (12.5) [626]

Group
2.3 (1.1)[140]
3.0 (1.8) [731]
12.6 (4.2) [731]
24.9 (4.0) [727]

34.3 (9.9) [727]

628 (88.5) [710]
70 (9.9) [710]

12 (1.7) [710]

6 (0.8) [728]
2 (0.3) [728]

Relative Effect
of AI-AntiDelirium
(95% CI)

-0.52 (-0.83, -0.22)
-0.16 (-0.34, 0.03)
-0.80 (-1.29, -0.30)
0.16 (-0.27, 0.60)
5.34 (3.63, 7.05)

0.29 (0.19, 0.43)

2.52 (1.55, 4.09)

3.01 (1.42, 6.38)

1.86 (0.32, 10.69)
1.13 (0.18, 7.17)

+’) The AI-AntiDelirium Significantly Improved Outcomes

10
.002
46
<.001

<.001

<.001

.004

49
90




Mechanism in Reducing Incidence
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Mechanism in Reducing Incidence

Adherence to delirium interventions (%)

Germane cognitiye load
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/W Check for updates Receptionis an essential process for patients seeking medical care and a
critical componentinfluencing the healthcare experience. However, current
communication systems rely mainly on human efforts, which are both
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&4 Objectives

To collect a large-scale corpus \

of real-world Nurse-Patient
conversations

1

To develop a Site-Specific
Prompt Engineering Chatbot
(SSPEC)




&4 Objectives

To develop a Site-Specific
Prompt Engineering Chatbot

; (SSPEC)
conversations

To collect a large-scale corpus \
of real-world Nurse-Patient >

2]

03 . o

To establish a nurse—SSPEC
collaboration model and

evaluate its effectiveness
through RCT

To compare the performance of
SSPEC and nurses in

answering patient queries in a
simulated environment




Dataset Collection Overview

[] Patient
[E] Nurse

400,000 —

200,000 — I I

I I I T I I I I T I

Wuhan (WH) center, 4 sites
WH-GE | | |
general

WH-M | | |
intern med

WHS | | |
surgery

WH-P | | I
pediatrics

© No. of collected words per site

Shenzhen (SZ) center, 6 sites
SZ-GE | | | 8,000 — [] Administrative  [] Primary care
general [] Triaging [] Others
SZ-E | | |
emergency

SZM | | |
intern med

SZS || |
surgery

SZGY || |
gynecology
SZ-P | o-| IS .
I |

pediatrics I | - = s o
! ' ¢ & 9 & & A& .5 & R
0 2,500 5,000 \‘\Q\Q’ {\Q\’\ & X é\;c” & @y & 03\"0 &

Audio lenath (min)

Duration of voice data collection (min) Total: 35,418 recorded nurse—patient dialogues

4,000 — A

No. of cases pre site




VS Nurse-SSPEC

a b
X vs. nurse-SSPEC P < 0.001 H
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VS Nurse-SSPEC

Has the use of SSPEC reduced your workload?
+ 19 of 20 (95%) nurses think YES

Has the use of SSPEC alleviated your stress

« 18 of 20 (30%) nurses think YES

Which working mode do you prefer?

+ 19 of 20 (95%) nurses select SSPEC

d Alert system

Uncertain Certain

Uncertain TP=34 FP=2

Actual

Certain FN=6 TN =1,038

e 0 O 0 O

Repeated Q&R None Negative emotion None

Nurse
swm‘|| ||

Nurse - | | | |

T T T T T T
0% 15% 30% 0% 15% 30%

Repeated Q&Rs per Negative emotions per
group (%) group (%)

® Primary Outcome

( Patients satisfaction is higher
with nurse-SSPEC (3.91 £ 0.90)
than nurses (3.39 = 1.15, P <
0.001)

® Secondary Outcomes

{ Redundant Q&A rate |: 3.2% vs.
14.4% (P <0.001)

( Proportion of negative emotions
11 2.4% vs.7.8% (P <0.001)

{ Overall answer quality improved
{ Completeness
{ Consistency
{ Comprehensibility
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LLM-Powered Dyspﬁwagia Screening With
Multimodal Physiological Signal Analysis anad
Medically Informed Prompts

Yanxia Liu™, Le Wang", Lian Wang, and Xiaomei Wei

Abstract— Dysphagia is a common complication among
stroke patients, significantly increasing the risk of aspi-
ration pneumonia, malnutrition, and mortality. Traditional
diagnostic techniques, such as bedside screening and
videofluoroscopic swallowing studies, are limited by acces-
sibility, reliability, and invasiveness. To address the chal-
lenges of limited data and complex multimodal signals,
we propose a large language model (LLM)-based framework
for dysphagia screening. This framework integrates multi-
modal physiological sighals—including laryngeal vibration,
nasal airflow, and swallowing sound—and leverages the

Index Terms—Dysphagia screening, large language
models, time-series analysis, prompt learning.

|. INTRODUCTION

YSPHAGIA, one of the most common complications
among stroke patients, is defined as a symptom char-
acterized by difficulty in forming or moving the alimentary
bolus safely from the mouth to the stomach [1]. Studies
have shown that approximately 37%-78% of stroke patients

4.



<47 The Clinical Gap in Dysphagia Screening
27 Major Safety Issue for Post-Stroke Care

37%-78%

- incidance.of dysphagia in.past%.stmka patianise .

68 — 6% - 101 - [1]

Aspiration Pneumonia Malnutrition  Mortality
|

The Goal: Early, accurate bedside
detection to protect patient safety.

Liu et al., IEEE Transactions on Neural Systems and Rehabilitation Engineering, 2026




The Clinical Gap in Dysphagia Screening
Major Safety Issue for Post-Stroke Care

Current Limitations

Traditional Bedside Screening

37%-78%

- incidance.of dysphagia inpasinstzoke patients. . X Cons: Accuracy is limited and
; highly subjective.

v/ Pros: Easy to use at the bedside.

(<P

@% i Q& =2 Tf@:ﬂ —2 VFSS (Gold Standard)

: §:3 test.

! (=

. : 71N X Cons: Requires radiation, complex
The Goal: Early, accurate bedside equipment, not suitable for routine
detection to protect patient safety. bedside monitoring.

Liu et al., IEEE Transactions on Neural Systems and Rehabilitation Engineering, 2026
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The Clinical Gap in Dysphagia Screening
Major Safety Issue for Post-Stroke Care

Current Limitations

o . O . Traditional Bedside Screening
o— | 0 The Clinical Need:
E A tool as easy as v/ Pros: Easy to use at the bedside.
. Incidance.af dysphagia inpasinstioka patients. . bedside

i screening

6% = @@ = W@ﬂ = but aSVII':esli;ble a5 VFSS (Gold Standard)

Aspiration  Pneumonia Malnutrition  Mortality
|

(<P

X Cons: Accuracy is limited and
highly subjective.

7’
~

v/ Pros: Highly accurate reference

[ e test.
| co
. . 71N X Cons: Requires radiation, complex
The Goal: Early, accurate bedside equipment, not suitable for routine
. le . . .
detection to protect patient safety. bedside monitoring.

Liu et al., IEEE Transactions on Neural Systems and Rehabilitation Engineering, 2026
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Letting Al “Hear & Sense” Swallow at the Bedside

:
2 Medlcally-lnformed Al

We teach the Al using clinical
context, nor just raw data.

—2~ Nasal Airflow
=9 (Breathing patterns)

Patient Context: Age + Gender

Contact Microphone Respi
2 : piratory pauses
‘ ) (Swallowing sounds) Signal Features: < '/ dination
Tri-axial Accelerometer Large Language ' Processes all inputs
J V) ! Model: simultaneously to :
g (Laryngeal movement) | reason like a human
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\ | \_ clinician. /
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Letting Al “Hear & Sense” Swallow at the Bedside

!
2. Medically-Informed Al 3. Actionable Output

We teach the Al using clinical
context, nor just raw data.

—2~ Nasal Airflow ; J :
=5 (Breathing pattems) Rapid, non-invasive,

Patient Context: -+, Age -+ Gender bedside classification:
Contact Microphone Respi
’ pirat pauses
‘ ) (Swallowing sounds) Signal Features: |00 (o tion Normal VS.
= i Large Language Processes all inputs i
g-‘»—) Tri-axial Accelerometer Model: simultaneouslyto | Dysphag IC
(Laryngeal movement) | reason like a human

\_ | \_ clinician. y. y
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&) Unlocking Insights: Breathing-Swallow Coordination

~
The Typical Safe Pattern

expiration expiration

—p>
pause

Clinical Meaning: The safest and most common pattern in
healthy individuals. The airway is effectively protected
kduring the swallow. )




The Typical Safe Pattern

expiration expiration ,

e s e et - s S S S S S S S s o

pause

Clinical Meaning: The safest and most common pattern in
healthy individuals. The airway is effectively protected
\during the swallow.

J

Unlocking Insights: Breathing-Swallow Coordination

Warning Signs
IE, ll, El Patterns (Inhale-involved patterns)

inspiration pause inspiration

©

inspiration pause expiration

inspiration pause expiration expiration pause inspiration

(@) (d)

* Clinical Meaning: Indicates poor muscle coordination.
* The Risk: Significantly higher risk of aspiration.

A Critical Warning: The Al also flags a prolonged respiratory

pause as a major indicator of swallowing difficulty.

Analyzes the micro-pauses between breathing and swallowing

Detects subtle risks that human ears might miss




&) Clinical Validation

Cohort: 217 Participants (109 post-stroke

| patients + 108 healthy controls)




&/ Clinical Validation

Cohort: 217 Participants (109 post-stroke Dataset: 2,664 swallowing samples

| patients + 108 healthy controls) analyzed (7:3)




Dataset: 2,664 swallowing samples
analyzed (7:3)

96.3% W\ /(& 95.2% 97.4%

Accuracy | Sensitivity Specificity
(Overall correct judgments) : (Effectively catching dysphagia cases) (Accurately identifying healthy swallowing)

Model remains highly robust
Achieving 91.9% accuracy even only use 10% of the dataset



o . Toward General Nursing Al:
NursGPT
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NursGPT: A Multidisciplinary Research Team

Clinical nurses & PI & Overall Design
. S Prof. Ying Wu Research Team
nursing scientists
& Capital Medical University

Data scientists &
model evaluators

Prof. Ning An

Department of Computer Science
and Technology

Xiwei Zhang Lixin Zhang Jun Wang Shu Ding

Hefei University of Technology
Director of Nursing Head Nurse Deputy Director Deputy Director
of Nursing of Nursing N
\ \
Prof. Ying Wu
LLM research o Nursing system
enterprise partners 1 “) ; Q; \ developers
\ A
- A A
) ‘ \! a « @ y @ q
PhD PhD PhD PhD PhD FO)I L =
Student Student Student Student Student
Nanjing KGT Data Technology Co., Ltd. , ﬂ k +) Beijing Heshun Huikang
G < ~ } Technology Co., Ltd.
;. ‘N
PhD PhD PhD PhD Master

Student Student Student Student Student




&% ) Take-Home Message

¢ Digital innovation in \

nursing is no longer optional —
it's essential
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¢ Digital innovation in \

nursing is no longer optional —
it's essential

. When nurses lead
innovation, technology works
better

E3

Al and LLMs open the
door to general nursing Al

G
1 NursGPT connects
assessment, decisions, action &
follow-up
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&% ) Take-Home Message
(=)
" When nurses lead

& Digital innovation in \ innovation, technology works

nursing is no longer optional — 02 \ better

it's essential

4 y

J | J
G
A NursGPT connects

3 0 assessment, decisions, action &

’ 8 * follow-u

E3

Al and LLMs open the
door to general nursing Al

|
Ay

The future of nursing innovation is human-centered,
nurse-led, and Al-empowered




Thank You

October 21 \
Ying Wu
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