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A Few Take Home Points

• Technology impacts almost all aspects of care

• Technology is a tool, to help us accomplish a task

• Technology is great!

  …when designed well

• Technology should work for US
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Process 
Improvement

takes all three!

PEOPLE
Doing work!

PROCESSES
How people get 

work done

TECHNOLOGY
Help people do work
Standardize processes

Scale

Innovate
Standardize
Innovate
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WIN



www.frevo.com

*5 Why’s
(S)

*People, Process
Technology

Rapid Cycle Iteration

*More Tech :)

KAIZEN

*Tech can help

*Simple Tech
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Technology Has not Kept Up



Clinicians disagreed the most with 

“The EHR helps me focus on patient care rather than the computer” 

&

“The EHR allows me to complete tasks efficiently.”

Appl Clin Inform. 2023 Aug;14(4):632-643



(75%) attributed burnout to the EHR

(85%) indicated that use of the EHR affected their 
work-life balance

J Grad Med Educ. 2017 Aug; 9(4): 479–484.
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Answers broken down by feeling

Burnout  à

>2x chance to 
leave medicine

Feeling valued 
is protective

mcpiqojournal.org/article/S2542-4548(21)00126-0n=20,655

1 in 3 physicians, APPs, RNs
Plan to reduce work

1 in 5 physicians
2 in 5 nurses

Plan to leave medicine within 2 years



Burntout Clinicians →  2 x Mistakes

Mayo Clinic Proceedings 2018 
www.mayoclinicproceedings.org/article/S0025-

6196%2818%2930372-0/fulltext



1 in 4
patients experience a 

medical error

33% 
of errors are preventable

18

January 2023

N Engl J Med 2023; 388:142-153

1% admissions
have a serious, 
preventable

adverse event

33.3 M admissions/yr
↓

333,000 serious, preventable, errors/yr
↓

912 events/day
2 fully loaded 747 jets
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Top Preventable Errors:
Patient Falls

Delays in treatment
Retained foreign object

Wrong surgery
Death by suicide

2022 Sentinel Event Report

$110 Billion / yr due to errors1

$12 Billion / yr in communication 
delays2

Leading Contributor to all errors: 
Communication Breakdowns (70%)
This has not gotten better since the 1990s

1 - 2018 CRICO Medical Malpractice Report 
2 - Agarwal, R et al. Quantifying the economic impact of 

communication and efficiencies in US hospitals. Journal of 
Healthcare Management

1 2
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2
0

Root Causes of All Sentinel Events
1995-2004

Sentinel Event Statistics.  Available at:  http://www.jcaho.org. 
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Talking

Secure 

Message

Email

Inbasket

Huddle

Flowsheets

Discharge 

summary

Reviewing 

data

Handoff

Rounding

Documentation

Order 

entryRecording 

a vital sign

Progress 

Note

Discharge 

roundsGestures



Real-time

Asynchronous
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Make it easy to 
do the right thing
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Clinical Data
Right time
Right place
Right format

Teamwork
Cross discipline
Cross specialty
Cross setting
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Signout/Handoff/Reports volume
at 1 Health System:

23 pages per patient per day
14.67 Million/Year

à Information fragmentation ß
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Paper is static.  Care is not!
Printed documents out of date within 

3.3 hours (day shift), 6 hours (night shift)
Rosenbluth et al, BMJ Qual Saf 2015

Average list in hands = 9-12 hours old
(3pm cross-sectional evaluation at UPenn)

Paper is not collaborative
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Can clinicians be responsible for 2 copies of Hamlet every day?

100 Million Notes

33 Billion Words

192 Billion Characters
(English Wikipedia = 24B)

4,285 
words per 

chart
VS

1/6th

Too Much Information in the EHR



More than just notes…vitals, labs, imaging…

*Data points = Vitals, Labs, Orders, Problems, Imaging, Notes
Does NOT include: Media tab, Care Everywhere, Medications

Manuscript in progress
Steinkamp, Krantowics, Airan-Javia

1000 data points at the 
start of encounter

7000!
~120 new data points per hospital day
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Clinical Data
Right time
Right place
Right format

Teamwork
Cross discipline
Cross specialty
Cross setting
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14,351

349

Image credit: DALL-E AI Image Generator

482

4,526

74

Digital Communication
Overload



Average Daily Interruptions from Messages on Non-ICU
General & Subspecialty Medicine Services (Weekdays, assumes 12 hr shift)

2.6m

Interruption every…

3.4m
4m

4.9m

9.2m

14.8m

2.2m

Interruption every…

3.6m

5.7m

10.5m

General Medicine Specialty Medicine

Interns & APPs
Interrupted
every 2.2 - 4 

minutes

Manuscript in progress
Steinkamp, Airan-Javia



6.1m

Interruption every…

7.2m

10.7m
12.6m 13.6m

Average Daily Interruptions for nurses due to messages on all services
(Weekdays and weeknights, assumes 10 hr shift)

Across all services,
Nurses interrupted 
by text every 9.7 

minutes



Image credit: https://cpb-us-w2.wpmucdn.com/blogs.iu.edu

“The single biggest problem in 
communication is the illusion that it 

has taken place.”

- George Bernard Shaw
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8:40am

EHR

PMAM

[] Is Ms. Smith going home 
today?

Check with Dr re: DC

Writes reminder: 
[]Ask SW to Set up O2 

for Ms. Smith’s DC

8:30am

Nurse

Will I be able to 
go home today?

Discharge 
Patient

12:00pm

Nurse

EMERGENCY
(Reminder

trapped in pocket)

Patient stays an 
extra night

Cancel
Discharge

10:30am

Doctor

11:50am

Doctor

3pm

Social Work will 
be in touch to 

arrange 
transportation

3:30 pm

Nurse

Good news! 
Transportation is 

all set for 5pm

Not sure, you 
seem to have 

some shortness 
of breath, let me 
check with your 

doctor

Nurse said she was 
worried about my 

breathing

Social Worker

Sees Alert

11:30am

Nurse

Sounds good, I’m 
sure Social Work 
is working on it.

Doctor told me I 
need Oxygen to 

go home

I’ll check with 
your Social 

Worker

What about the 
oxygen?!”

Don’t worry - we’ll 
send you home 

with Oxygen
Yes

1pm 4pm

Doctor

Nurse: Is Ms. Smith go ok to go  
home today?

Dr: Will discuss when I see her on 
rounds

Nurse: Patient is short of breath - r u 
sure about DC?

Dr: Yes - ok to DC

Nurse to SW: Please arrange 
shuttle home for Ms. Smith

SW: Shuttle arranged for 5pm

Nurse: Is O2 set for Ms. Smith?

SW: Didn’t know about O2 - can’t get 
today. Will have to be tomorrow.
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48% 
Of patients experience 

delays in discharge

Transport 
delayed

Referrals 
not sent

Accepting 
facility not 
available

Medication 
not ready

Wrong type 
of shuttle 
arranged

Test results 
delayed

DME not 
ordered

Wrong 
transport 
method

Test never 
ordered

In-depth analysis of delays to patient discharge: a metropolitan teaching hospital experience
P Hendy, JH Patel, T Kordbacheh, N Laskar and M Harbord; Clin Med August 2012
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Broken Teamwork 38
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Integrate 
technology 
design into 
CEQI work

from Step 1

PEOPLE
Doing work!

PROCESSES
How people get 

work done

TECHNOLOGY
Help people do work
Standardize processes

Sca
le

Inn
ova

te
Standardize
Innovate
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to

m
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e

Su
st
ai
n

WIN
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THINK 
OUTSIDE
THE

EHR
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48

THINK 
OUTSIDE

MEDICINE
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Clinical Data
Right time
Right place
Right format

Teamwork
Cross discipline
Cross specialty
Cross setting
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Streamlined views of relevant data
+

Keep teams on the same page about
who is doing what, when where, and what is next?

Project Management Software



51

Fragmented, Static, Siloed, Hidden Information

51

In-person 
huddles

Text Messages Paper Notes

Email

Phone Calls Fax

White Board

Outside the EHR and Not Surfacable

Word docs & 
spreadsheets

Inbox Free text notes

Printed ListsSticky Notes

In the EHR, Still
Not surfacable

Secure chat



Disorganized + unstructured     → Structured, Searchable + Actionable

52Patient-Centric Team Collaboration Platform
“Digital Huddle’ 

Texting

Paper notes

Calling

Email
EHR Inbasket



Data 
Visualization

Interdisciplinary
Task Management

Diagnosis Capture

53Patient-Centric Team Collaboration Platform
“Digital Huddle’ 



SECURE MESSAGING 
PLATFORM REMOTE PATIENT 

MONITORING

Any device, Any EHR

HL7, CCDA…



55Integration into EHR

CareAlign

55

Launch CareAlign from within any EHR
Feels like a module withIN the EHR

CareAlign
CareAlign



56Integration into EHR

CareAlign

56

Launch CareAlign from within any EHR
Feels like a module withIN the EHR

CareAlign
CareAlign



57Integration into EHR

CareAlign

57

Launch CareAlign from within any EHR
Feels like a module withIN the EHR

CareAlign
CareAlign
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PMAM

Reimaging How Clinical Teams Work Together

8:30am

Nurse

Will I go home 
today?

EMERGENCY
(Reminder is already 

in CareAlign)

3pm Patient 
discharged

10:30am

Doctor

It looks that way, 
let me check with 

your doctor

It looks like you have a 
little shortness of breath 
so we’re going to send 
you home with Oxygen

11:00 am 2:15pm

Nurse

11:00am

Nurse Social Work

Transportation 
set for 3pm…

EHR
Discharge 

Patient

(2/10/23 10:40 Airan-Javia, S)

(2/10/23 13:00 Jones, K)

(2/10/23 14:00 Jones, K)

1:00 pm2:00 pm
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Learn from the actions teams take
”Hidden Communication/Work” à The Next “Vital Sign”?

✓ Make “invisible” work and 
data accessible & 
actionable

 
✓ Generate insights from 

clinical ops

✓ Reduce care variations, 
standardize processes



Addressing Stigmatizing Language



Addressing Stigmatizing Language



Addressing Stigmatizing Language



Results from our implementation
at Penn Medicine
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6 Facilities/Sites >5000 
Users/Month

>8M actions
per month

160+ Services

Please do not distribute or share. 

Implement with a Carrot, Not a Stick

Unique Users per Per Week

4k

3k

2k

1k Nurses

Attgs.

Trainees

APPs
SW/Rx
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Interdisciplinary Approach Drives Improved Understanding

68

“I have a much better 
understanding of the 

patient’s plan when I look 
at the team’s rounding and 
handoff list. I don’t have to 

text the intern as often”
 - Medicine Floor Nurse
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35-50 daily edits/patient

69

Weekly Task Edits

Weekly Updates to Pt Summary

COVID 
peak 1

COVID 
peak 1



70An Integral Part of Workflow

2.2M

2.0M

0.8M

0.4M

EHR

Desktop

Mobile

Intra-Application Actions Per Week

COVID 
peak 1



Observations of Inpatient Rounds: EHR Only
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Data accessed in real time vs Time spent logging in

Time Logging in to DeviceTimes Data Access
In Real-Time



Observations of Inpatient Rounds: EHR + CareAlign
Data accessed in real time vs Time spent logging in

↑50%

↓ 25%

Time Logging in to DeviceTimes Data Access
In Real-Time



74

Clinician Survey: Workflow & Task Management
EHR Alone



75

Clinician Survey: Workflow & Task Management
EHR Alone vs. EHR + CareAlign

p = 0.022

p = 0.012
p = 0.011
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Clinician Survey: Acceptance & Adoption
 

3 days or less to get up and running

Reported errors prevented in their practice 

Reported increased efficiency



EHR Experience Survey: 
Significant Improvement in EHR Experience
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“I can’t imagine doing 
my job without it”

“You would have to pry 
CareAlign from my cold, dead 

hands”

“CareAlign is the last thing I 
check before going to bed & the 

first thing I look at in the 
morning”

“I love how it integrates with 
the EHR”

Clinicians           Well Designed 
Tech

It Should be EASIER to
do the RIGHT thing for patients

“It allows me to spend more 
time with patients”“I get my notes done in half 

the time”



Donʼt accept the 
STATUS QUO



Thank You

@subhaairan
subha.airan@pennmedicine.upenn.edu

subha@carealign.ai


