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Brief Bio 
• Education: 

• BA/MA Nursing, University of Haifa, Israel 

• University of Pennsylvania (USA) PhD 

• Harvard Medical School & Brigham Women's Health 
Hospital (USA) Postdoctoral Fellowship 

• Current Affiliations:
• Elizabeth Standish Gill Associate Professor of Nursing | 

Columbia University Medical Center & Columbia 
University Data Science Institute| Maribor University

• Senior Research Scientist | VNS Health

• Co-Director| Nursing and Artificial Intelligence 
Leadership (NAIL) Collaborative

• Lead, Health Informatics and Data Science Services| 
Center for Community Engaged Data Science and Health 
Informatics 



My contributions ~200 
published 

studies

>$25 Million in 
federal and 

other funding



A Personal Journey in AI 
Development

1 PREVENT (2010–2025)

Long - te rm re s e a rch initia tive  (15 ye a rs )

2 CONCERN (2015–2023)

Multi- ye a r de ve lopme nt proje c t (8  ye a rs )

3 Speech AI (2019–Now)

Ongoing  innova tion work (4  ye a rs )

4 Video AI (2024–Now)

J us t s ta rte d  (fe w months )



But Everything Has Changed! 

Then

15 years of careful R&D

Me thodica l p rogre s s

Acade mic  pace

Now

GPT/Claude  build ing  tools  in minute s

Rapid  de ve lopme nt cyc le s

Indus try s e tting  the  pace



How often do you use generative AI tools like 
ChatGPT, Gemini, or Perplexity?

A. Never
B. Once a month
C. Weekly
D. Daily
E. Cannot live without it!



Generative AI in Action







Meet Sarah
Chief Nursing Officer
Sarah faces an urgent staffing crisis at Metro General Hospital

The Board's Demand
Evidence-based retention strategy by Friday's emergency meeting

Sarah's Challenge
Find research-based solutions at the speed of crisis

Today 12 more nurses submitted resignations over the weekend. 
Hospital turnover now at 40% annually.

Traditional Research Response: 6-month workforce study while losing more nurses weekly.

Watch what Sarah can accomplish with AI research tools that didn't exist 2 years ago...



What You're About to See
Literature synthesis
on nursing retention strategies

Survey design
for rapid workforce assessment

Predictive modeling
on existing workforce data

Executive action plan
ready for board presentation

The Timeline: Real-time research response The Tools: AI 
platforms available today The Question: Is this the future of 
nursing research?





The New Research Reality
Systematic literature review

Hundreds of studies synthesized

Valid survey instrument

Ready for 1,200 staff deployment

Predictive modeling

Risk stratification and ROI analysis

Action plan

Board-ready implementation strategy

Traditional timeline: 6 months → AI-enhanced: 6 minutes

In a  few minutes , we  accomplished what traditionally takes  months  of research work.



Research Responsiveness Revolution

Nursing-speed solutions
Research that matches care delivery pace

Sophisticated analytics for all
Every hospital can access advanced research tools

Evidence-based decisions
In hours, not months

Emergency research
Matching emergency timelines

The Critical Insight:

We can now research at the speed of care delivery



The Risk of Exclusion

AI Developers

Tech - focus e d  te ams

Physicians

Clinica l cons ultants

Where are the nurses?

Mis s ing  from de c is ion- making



What Happens Without 
Nursing in the Loop?

Under-documentation

Critical nursing data missed

Over-alerting

Ale rt fa tigue  compromis e s  s a fe ty

Biased AI

50 %  of conce rns  undocume nte d; rac ia l b ia s



The Path Forward –Nursing + AI

Nursing Input

Nurses guide AI

AI Models

Le arning  nurs ing  language

Better Outcomes

Improve d  pa tie nt c a re

Continuous Improvement

Evolving  knowle dge  bas e



Deep Dive into AI 
Research Evolution 



Key challenge

• Home healthcare 
goal: promote self-
care and decrease 
negative outcomes 

• However, 1 in 5 
patients are 
admitted to 
hospitals or ED  



Example 1: 
PREVENT 

• Developed an automated tool -
PREVENT- to identify high-risk 
patients during hospital discharge 
[1]. 

• High-risk patients are prioritized 
for nursing care - they receive 
home visits within 48 hours of 
hospital discharge. 



Example 1: 
PREVENT 

• Risk factors: 

• Presence of wounds
• Depression
• Toileting status
• Number of medications 
• Number of comorbid 

conditions 



Example 1: 
PREVENT 

• Pilot study showed 30% 
hospitalization and ED visit 
risk reduction [2]. 



Example 1: 
PREVENT 

Large clinical just finished 
[R01NR018831]. 

N patients = 2,100 patients 

Design: Quasi-Experimental pre 
and post design 

12.9%

14.9%

3.5%

1.8%

7 days 14 days 30 days 60 days

Mean Treatment Effect (%)



2014
2016

2021
2023



Example 2: 
HOMECARE- 
CONCERN

Clinical notes contain key 
information for risk detection [3]. 

Busy clinicians struggle to review all 
information about their patients. 



Example 2: 
HOMECARE- 
CONCERN

Using natural language processing to 
develop risk prediction during routine 
home healthcare services [4]. 

Making machine learning risk prediction 
unbiased and clinically explainable. 

Large study [R01HS027742]. 



Omaha System 
Problems



Figure 1. Design considerations for CDSS based on 
HHC clinician challenges and needs.





The verbal signal is everywhere!  
Human interaction is key in healthcare! We talk to patients and their families about 
issues, symptoms, social determinants, etc. 

Some of those discussions will be documented in the electronic health records (but 
not everything:). 

Can you guess the percentage of patient 
problems documented in electronic health 
records? 
●  



What percentage of problems in verbal 
nurse-patient discussions are documented 
in electronic health records? 

A)Less than 25%
B)About 50%
C)More than 75%
D)Nearly all of them



Example 3: Speech 
recognition

• 50% of patient 
problems are not 
documented in 
electronic health 
record systems [5]

• Identified the most accurate automatic speech 
recognition system

• Under-documentation of problems among Black 
patients is twice higher (65%) than among White 
patients (34%) 



Verbal signal is everywhere! 

● Study: Applying NLP to 
automatically identify risk 
factors in patient-nurse 
communication[6]. 

● Methods: Modified our 
previously developed NLP 
algorithm and applied it on 
patient-nurse transcribed 
conversations. 

● Results: NLP algorithms 
achieved good risk factor 
identification performance 
levels (F-score= .91) 



Can we improve risk prediction? 

● 26% improvement in models’ risk predictive performance when data 
extracted from audio recordings were added to models that used data from the 
standard assessment (OASIS) and NLP risk factors.



Can we improve 
risk prediction? 

• The analysis revealed that patients at 
high risk tended to:

• 1. Interact more with risk-
associated cues 

• 2. Exhibit more "sadness" and 
"anxiety”

• 2. Have extended periods of 
silence during conversation  





Teaching AI to Speak Nursing



Teaching AI to Speak Nursing



Teaching AI to Speak Nursing



Teaching AI to Speak Nursing



Teaching AI to Speak Nursing





Teaching AI to See Nursing



Teaching AI to See Nursing





Teaching AI to See Nursing



Teaching AI to See Nursing













Five hidden risks:

•  bias & hallucinations, 
• opacity, 
• deskilling, 
• privacy threats, 
• legal grey zones
International think-tank: 20 experts, 7 countries

Call to action: Embed health expertise in every AI 
lifecycle stage







Highly cited: 400+ citations as of mid-2025



Bias and Fairness in AI

Area Documentation 
Bias

Model Output

Child Abuse Socioeconomic 
disparities

Over - flagging 
certain groups

Judgment 
Language

Varies by patient 
demographics

Perpetuates 
stereotypes

Perinatal Care Racial 
documentation 
gaps

Missed warning 
signs



The Paradigm Shift

Past

15- ye a r de ve lopme nt cyc le s

Present

Rapid  AI acce le ra tion

Future

Nurs e s  mus t le ad  now





How to stay updated with AI? 

10 min daily

1 hr weekly

2024 Book



How to stay updated with AI? 





Claude code- from idea 
to product in minutes

maxtopaz.com 



Thank You / Contact / Questions

LinkedIn

linkedin.com/in/ maxtopaz
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