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Objectives

• Define how technology can be leveraged to enhance 
patient engagement, customize care and obtain patient 
reported outcomes (PROs)

• Highlight the value of PROs as part of an Enhanced 
Recovery After Surgery (ERAS) Program

• Outline steps to build an online patient engagement 
application (APP) 

• Compare quality of care outcomes for APP users versus 
non APP users



Patient Reported Outcomes  (PROs) 
Compared to Patient  Satisfaction Surveys

• PROs provide valuable insight 
into how well a patient is 
progressing after a healthcare 
encounter and what is 
meaningful to the patient 
regarding their health care

• Patient satisfaction surveys 
assess satisfactions with 
caregivers and an institution as 
a whole 



Motivation to Utilize Informatics

Four Year Readmissions Rates



What is ERAS?

• Utilizes evidenced-based protocols to improve perioperative care

• Avoids unnecessary care variation

• Improves quality, safety and patient-centered value



ERAS Cardiac Components 

Preoperative Intraoperative Postoperative

• Multimodal analgesia
• Early removal tubes, lines 

& drains
• Glycemic control
• Systemic delirium 

screening
• Goal directed fluid therapy
• Chemical 

thromboprophylaxis
• Acute kidney injury 

prevention
• Nausea & vomiting 

prophylaxis
• Early oral nutrition & bowel 

regime
• Early ambulation

• Short acting anesthetics
• Multimodal analgesia
• Goal directed fluid 

therapy
• Surgical site infection 

prevention
• Prevent intra-operative 

hypothermia
• Reduce bleeding risk
• Nausea & vomiting 

prophylaxis
• Initiate post-operative 

sedation

• Patient education
• Pre-habilitation
• Smoking & alcohol 

cessation
• Nutrition optimization
• No prolonged fasting
• Carbohydrate loading
• Initiate multimodal 

analgesia



Implementing New Technology in 
Healthcare

• Make a financial investment

• Engage informatics specialists for 
APP support

• Ensure content development and 
post implementation monitoring of 
alerts and PROs

• Obtain support from stakeholders

• Assess patient willingness to 
embrace technology



Building an Online Engagement Platform 
Application (APP)

Customize APP content to reflect program goals
Collaborate with multidisciplinary team members 



Operationalizing and Sustain APP  

Determine Workflow 

• Educating patient and their 
caregivers about APP

• Enrolling patient and 
caregivers in APP platform

• Monitoring input from 
patients and care givers

• Updating content of APP to 
reflect program changes 



Willingness of Patients to Embrace 
Technology

• BMC experience: Average age of APP users the same 
as nonusers

• Strategy to enhance APP utilization: Encourage family & 
caregiver use of APP



Leveraging Technology for Patient 
Engagement 



Leveraging Technology For Patient 
Engagement 



How PROs Assist Customizing Care

Pre-operative recovery PRO surveys 
demonstrated:

• 96% of patients completed 
preoperative online education

• 91% picked up the pre-operative 
chlorhexidine soap



In Hospital Postop PRO Question



In-Hospital Postop PRO Question



In-Hospital Recovery PRO Question

Patient Responses 
demonstrated early mobilization 
started at 0% on POD 1 and 
reached a maximum of 73% by 
POD 5. 



Care Changes Related to PROS

Heart & Vascular Intensive 
Care/Progressive Care Unit 
hired fulltime walking 
orderly.

Telemetry floor created 
patient & staff magnetic 
ambulation engagement 
boards for each patient 
room.



How PROs Assist Customizing Care

In-Hospital Recovery 
PRO Surveys 

Demonstrated breathing 
exercises compliance started 
at 55% on postoperative day 
POD 1 and reached a 
maximum of 100% by POD 4.



How PROs Assist Customizing Care

• Demonstrated post-
discharge scores for 
pain while resting 
averages of 2.0/10 on 
Day 1 and  1.3/10 on 
Day 7

• Demonstrated post-
discharge scores for 
pain while moving 
averages 3.0/10 on 
Day 1, 1.9/10 on Day 7, 
and 0.7/10 on Day 30

Post Hospital Recovery PRO Surveys 



Patient Engagement



ERAS Protocol: Multimodal Analgesia

Q1

Q2

Q3

Q4



How PROs Assist Customizing Care

Demonstrated:

• 29% reported no issues

• 49% reported issues that could be managed 
with self-care education

• 22% reported issues for which patients were 
recommended to speak with a provider

Post Hospital Recovery PRO Surveys 



APP Versus Non APP Patient Outcomes

• Length of stay 1.5 days lower

• Relative reduction of hospital readmissions by 
25%

• Relative reduction of skilled nursing facility 
utilization by 24%

• Overall decrease in the cost of care by 8.1%



Conclusion

• An APP-based platform to engage patients and collect PROs provides 
an ideal opportunity for real-time individualized care customization.

• Future research will consider multi-site PRO data collaboration and 
benchmarking to drive quality improvement.



Questions
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