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ROI
• Increase Revenue or 

Decrease Cost?
• Direct and In-Direct?
• For whom?

• What measure to use? 
• Is it validated?

• Quality of data?

• Psychometric data?

• Representativeness?



RESOURCE 
ALLOCATION:



ROI direct revenue calculations

• DOCSPERA.COM
• Surgical Scheduling App

• Goal filling 50% of available OR
• for arthroplasty only

• IMPLEMENTATION COSTS
• One time

• 1
• Recurring

• 0.6
• REVENUE

• Direct Contribution margin
• 14.8
• 15:1 ROI



Accuvein AR using IR technology



Rivanna Medical “Accuro”



Virtual Rehab 
post TKA

• Bini et al

• RCT TKA virtual vs In 
person PT

• 26 patients 

• 40% REDUCTION IN PT

• Equivalent outcomes 
and patient satisfaction



REHAB and PREHAB • Guided Physical Therapy and Rehabilitation Apps



Virtual PT with 
3D tracking and 
feedback
• Prvu Bettger et al, JBJS 2020

• Virtual PT (3D, avatar, and 
feedback) vs. in home PT

• 306 patients

• 50% lower cost

• 60% fewer hospitalizations 
(p<0.007)

• Same fall risk and non-inferior 
PROMS



PT platforms

Moffet et al, Telemed J E Health 
2017

• RCT 198 patients : virtual TELE 
PT vs @home PT post TKA

• PROMs

• Difficult to compare and 
measure satisfaction

• Similar level of satisfaction

Seron et al PTJ 2021

• Analysis of 53 Meta Analyses 
(17 included )

• Cardio, MSK, Neuro

• Similar results to in-person, 
better than no PT at all.



VR PT

• Elor et al, IEEE 2021

• Next gen gamification of 
PT



Physical Therapy
(P)Rehabilitation Platform





Patient 
Engagement 
Platforms

Decrease 
touch points

Decrease 
readmissions

Increase 
patient 

compliance

Increased 
patient 

satisfaction

Costs not 
borne by the 
beneficiary



Mobile Patient Engagement 
Platforms May Help Reduce 
30 Day Readmission Rates in 
Arthroplasty Patients
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Aim

▪Report the impact of PEP use at 
academic arthroplasty practice on: 

• Primary Outcome: non-elective 
30 day readmission rates 
(NE30)

• Secondary Outcome: resource 
Utilization

‒ Messaging to care team

‒ ED visits

‒ Testing



Results

▪Cohort

▪ 701 Eligible

▪ 561 Enrolled

▪ 502 Activated

▪ 92.4%

• Satisfied with 
the PEP
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Primary Outcome: readmission

▪Non Elective Readmission 30 days for 
activated PEP patients

• 7/502 (1.4%)

▪NE30 for non-PEP patients

• 9/199 (4.5%)

▪P=0.01



Impact of a patient engagement platform on clinical practice workflow in an academic arthroplasty practice
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Background

• Higher levels of patient engagement lead to more efficient and 

effective healthcare1

• Patients with higher levels of engagement are more likely to report a 

positive care experience2

• Online patient engagement platforms (PEP) provide asynchronous 

digital communication between surgeons and patients using mobile 

applications

• PEP are web-based mobile communication platforms

• Can be accessed via computer or mobile device (phone or tablet)

• PEPs support care management and can collect patient-reported 

outcomes (PROs)

• They have also been shown to facilitate smoking cessation, 

improve diabetes management, increase appointment attendance, 

reduce postoperative ED visits3

• Little is known about the impact PEPs have on clinic workflows

• Purpose: to describe the impact of patient care of a PEP at an 

academic arthroplasty practice

Discussion

• High patient participation rate using this PEP

• Each patient averaged 39 PEP logins & 14 messages sent

• >30% messaging rate than similar study on spine patients 

with a different app (Force)5, suggesting that variations in 

how PEPs are designed or implemented may impact 

patient utilization rates.

• Surgeons accounted for 6% of staff logins and there was 

variation in response rates between surgical teams.

• Satisfaction rate were vary high but had no relationship with 

surgeon app utilization, possibly because patients could 

reach surgeon through other channels.

Results
• 561 patients: enrolled in the PEP (HealthLoop)

• Average age: 62.4

• Female: 329 (58%)

• THA: 305 (54.4%)

• 502 patients (89.5%) activated their PEP account

• Similar activation rates for THA (90.2%) and TKA (88.7%) (p = 0.56)

• Similar activations rates based on gender (p = 0.91)

• 13,903 check-ins generated (throughout study period)

• 18,916 logins (time avg: 11 minutes)

• 5,319 messages generated

• 1,343 (25.4%) generated in the first postoperative week

• Messaging peak: Monday, tapering to Friday/Weekend.

• Average staff response time: 1.9 business hours (SD = 3.1)

• 4,975 team logins

• 6% of all logins were by surgeons

• The rest were by nurse navigators and Pas

• Response rates varied by surgical team (A: 23%,B: 54%,C: 64%)

but “Very Satisfied” rates did not vary (A: 69%, B: 63%, c: 64%)

• 366/502 (72.9%) of all patients completed PEP evaluations

• 92.3% were very or somewhat satisfied

Conclusions

• Nearly 90% of patients chose to participate in the PEP 

and remained active throughout postop period with a 

very high satisfaction rate.

• The workload generated is not insignificant

• The PEP allowed for rapid response time and high 

patient satisfaction

• Bulk of the work falls on support staff and needs to be 

accounted for (limiting patient access to other 

communication platforms (Phone, email) may mitigate 

impact
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Methods

• Data prospectively collected for all consecutive arthroplasty 

patients at a single academic institution from January 1, 

2016 through December 31, 2016

• January 2016: UCSF division of arthroplasty introduced a 

PEP called HealthLoop (Mountain View, CA)

• HIPAA-compliant, secure platform which can be accessed 

via mobile and desktop devices

• Guides patients through standardized perioperative 

pathways with daily messages, check-ins and two-way 

communication

• PEP were also used to collect patient-reported outcomes 

(PROs)

• Variables examined for the purpose of this study include:

• Check-ins sent by PEP

• Number of patient logins

• Patient messages generated

• Timing of patient messages

• Mean staff response time

• Number of staff and surgeon logins

• Patient satisfaction

Total Average + SD (per patient)

Check-ins 13093 26.1 + 4.3

Patient logins 18916 38.8 + 23.4

Messages generated 5319 14.2 + 12.4

Team logins 4975 415 (per month)

Total

Preoperative

1 week postop 25%

1 week – 3 month postop

3 month – 6 month postop

Total Average + SD (per 

patient)

Check-ins 13093 26.1 + 4.3

Patient logins 18916 38.8 + 23.4

Messages generated 5319 14.2 + 12.4

Team logins 4975 415 (per month)



Here come the Digital 
Scribes

• Voice recognition and 
Machine learning 

• 65% automated 
transcription

• Decrease clinical 
documentation load

• < documentation time by 90’



Here come the Digital 
Scribes

In Person: $31,000-55,000 / yr

Virtual: $14,400/ yr

No recurrent training

No schedule issues

Physical constraints

Remote Locations

Decrease burnout

Work Life Balance
Increase Revenue

Is $14K worth it?



Virtual Clinics



Telehealth

Increased access

Decreased costs

Equal outcomes



Not an “across 
the board” 
phenomenon.

example: Low 
adoption in 
Orthopedics



Arthroplasty

• 296,540 to hip arthroplasty surgeons

• Jan 2020 to April 2021

• Peak April at 55% average

• Dropped back to 5%

• Preference for post op visits

• No difference by age group

• No difference by geography



Telemedicine 
Efficacy Data

Chaundry et all 
CORR 2021

• Meta 
Analysis: 
Equivalence 
for patient 
and surgeon 
satisfaction to 
in person 
visits

Hwa, Wren 
JAMA 2013

• No difference 
in post op 
complications



• Mc Kirdy et al BJJ 2017 

• Retrospective before and after implantation

• 17,671 patients

• Virtual Fracture care
• 70% reduction in-person clinic visits
• 50% reduction in wait time for first visit
• 70% reduction in no-show rates
• No increase in consultation time
• £130,000 annual savings



Clinical Decision Support Systems

• Knowledge Based (rules driven) 
and Knowledge Free (machine 
learning) to analyze clinical data

• Currently mostly leverage EHRs

• Philips, Allscripts, AthenaHealth, 
GE Healthcare, McKesson etc

• Medication Errors

• Image Analysis

• Currently over $2B



VARIATION IN COST OF CARE FOR SAME 
PROCEDURE?
Identify variations in care, episode cost, case-mix, etc. 



STRATIFY PATIENT RISK DYNAMICALLY
Patient profiles with 200+ risk factors, including social determinants

Stratify and track member risk in real-
time for cost, quality, and outcomes

Comprehensive personal member 
profiles comprise 200+ risk factors–
clinical, social, and demographic







GE Health



GE Health



The value of Protocol Adherence
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Is this a scalable model? Scarce resources are 
expensive



Projected Health 
Workforce 
Shortages 
USA 2025

• Becker’s Hospital Review 2018

• 400, 000 Home Health Aids

• 95,000 Nursing Assistants

• 59,000 Medical and Clinical Lab 
Technologists

• 30,000 Nurse Practitioners

• 11,000 Physicians and Surgeons



AAMC 2021 Report on 
MD Supply and 

Demand
• Estimated Physician Shortage 2034: 37,000-124,000



Health Care Cost as a % of GDP



Healthcare affordability : 30% of income





Beauty Value is in the eye of 
the beholder

• Diverse measures of quality

• Disconnect between payer and 
beneficiary

• Change management costs 
seldom taken into account

• (30% of total cost of 
implementation)



The Digital 
Transformation 
of Outpatient 

Surgery
May 3-5, 2023

www.DOCSF.health
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