Supplementary Material

Table S1: Commission on Cancer Requirements Relating to Patient Navigation.

	[bookmark: TS1]Standard Number and Name 
	Requirement

	2.1 Cancer Committee
	The care of patients with cancer requires a multidisciplinary approach and encompasses physician and non-physician professionals. The committee responsible for program leadership is multidisciplinary and represents the full scope of cancer care and services. (Requires participation of Psychosocial Services Coordinator Responsible for overseeing Standard 5.2 and Survivorship Program Coordinator Responsible for overseeing Standard 4.8, identified as potentially being a nurse navigator.)

	5.2 Psychosocial Distress Screening
	Psychosocial services are available on-site or by referral. Each calendar year, the cancer committee implements a policy and procedure for providing and monitoring psychosocial distress screening and referral for psychosocial care. … The cancer committee selects and approves the psychosocial distress screening tool to be administered. … Preference is given to standardized, validated instruments or tools with established clinical cutoffs. The cancer committee determines the cutoff score used to identify distressed patients.

	8.1 Addressing Barriers to Care
	Each calendar year, the cancer committee identifies at least one patient-, system-, or provider-based barrier to accessing health and/or psychosocial care that its patients with cancer are facing and develops and implements a plan to address the barrier.

	4.6 Rehabilitation Care Services
	Policies and procedures are in place to guide referral to appropriate rehabilitation care services on-site or by referral …. beginning at the time of diagnosis and being continuously available throughout treatment, surveillance, and, when applicable, through end of life.

	Related Standards – Referrals or Services That May be Managed by Navigators

	4.5 Palliative Care Services
4.7 Oncology Nutrition Services
4.8 Survivorship Program












Table S2: Evidence on Patient Needs from Patient Navigation (PN).


	[bookmark: TS2]Mitchell (2020) 
	Hohmann (2020)
	   Tan (2015)

	A review examining patient needs and preferences identified these key themes: 
· ‘Values: autonomy, being involved, family, hope, normality, and sincerity
· Needs: care coordination, information, privacy, support of physical well-being, emotional support (family/friends, peer, provider), and self-support
· Preferences: care coordination, decision-making, information delivery, source of social support, and treatment’

	A review with the ‘Patient-centered Care Coordination among Patients with Multiple Chronic Conditions and Cancer (PCP-MC)’ framework identified four key constructs valued by patients and concluded that care navigators served as a ‘communication bridge between providers and patients.’
· Communication
· Defining provider care roles
· Information access
· Individualized patient care
	· Emotional empowerment: PNs need to be present with patients at key phases of the cancer care continuum and assure patients of their accessibility.
· Knowledge empowerment: PNs need to explore and manage the needs and expectations of patients so that the healthcare team and patient have the same understanding of treatment goals and plans; and 
· Bridging the gaps: PN role is to ensure practical assistance is provided for patients to ensure continuity of care even at the completion of the treatment regimen.
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Table S3: Value of Enhanced Navigation to Stakeholders.


	[bookmark: TS3]Payers
	Clinicians
	Hospitals
	Patients

	Improved coordination
	Improved coordination
	Improved coordination
	Improved coordination

	Reduced ED visits
	
	
	Reduced ED

	Improved satisfaction
	Improved satisfaction
	Improved satisfaction
	Improved satisfaction

	
	
	
	Reduced distress

	
	
	
	Improved symptom management

	Improved efficiency
	
	
	Improved efficiency:
TTI

	
	Potential billable service
	Potential billable service
	

	
	Accreditation compliance
	Accreditation compliance
	

	
	Meet federal/payer reporting requirements
	Meet federal/payer reporting requirements
	

	Reduced disparities
	Reduced disparities
	Reduced disparities
	Reduced disparities

	Market advantage - better performance scores
	
	Market advantage - better performance scores
	

	
	
	Patient retention
	

	
	
	Reduced financial loss
	Reduced financial loss
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[bookmark: _Toc57634406]Table S4. Decision-making for the Final PatientNav app design based on Evidence-based Recommendations Identified in Needs Assessment Process.
	[bookmark: TS4]Needs Assessment Field
	Analogous Decision Needed for PatientNav App

	1. Identify a theoretical framework and setting program goals
	What is the goal of our app e.g. what behaviors do we want to change or outcomes to measure?

	2. Specify community characteristics
	What patients will be engaged through the app and for how long during their journey?

	3. Establish the point(s) of intervention within the cancer continuum
	At what point on the care continuum will the app be introduced to patients and navigators? Who on the care team is ‘on the other end’ of the app to interface with the patient?

	4. Determine the settings for navigation services
	Will there be a face to face, telephone, and/or messaging component of the navigation?

	5. Identify the range of services offered and patient navigator responsibilities 
	Identifying the range of services offered and patient navigator responsibilities, including whether symptom management is a component.

	6. Determine the background and qualifications of navigators
	Determining the background and qualifications of navigators – if navigators are to provide billable services there may be requirements for higher level professional licensure.

	7. Select the method of communications between patients and navigators
	Selecting the method or methods of communications between patients and navigators (and the care team) including:
· For patients, what interventions, features and services will be of highest value and drive engagement with the app?
· What information will be integrated with EHRs (bi-directional or uni-directional)
· Identifying strategy for less tech literate patients, potentially SMS text communications
· Determining how caregivers are invited to participate on the app
· Considering privacy and security
· How to incorporate possible data such as Apple health, wearables or other app-based biometric monitoring.

	8. Design the navigator training
	Designing the navigator training specifically for use of the app and expectations for ongoing engagement with patients over the course of their journeys. 

	9. Defining oversight and supervision for the navigators
	Defining oversight and supervision for the navigators, including identifying existing standards or requirements for navigators or data interfaces by the hospital that must be addressed

	10. Evaluating patient navigation
	· What metrics will be generated from the app and about the program overall.
· What reporting components can be interoperable with hospital reporting?


Table S5: In-App Survey Questionnaire assigned to patient navigators as a task through the app.
	1. [bookmark: TS5]What kind of device(s) are you using to access the app?
a. Smart Phone
b. iPad
c. Tablet
d. Desktop
e. Laptop
2. Did you use the app before surgery, after surgery or both?
a. Before surgery
b. After surgery
c. Both
d. Neither
e. I don’t know
3. Did PatientNav help you communicate with your care team?
a. Yes
b. Mostly yes
c. Mostly No
d. No
e. Not Sure
4. Were the tasks and content in the app relevant to you?
a. Very relevant
b. Somewhat relevant
c. Relevant
d. Somewhat not relevant
e. Not relevant
5. Was the PatientNav app easy to use?
a. Easy
b. Somewhat Easy
c. Hard
d. Both
e. Not Sure
6. How was your experience logging into the PatientNav app? 
a. Easy
b. Somewhat Easy
c. Hard
d. Both
e. Not Sure
7. Did you clearly understand what was expected of you each day?
a. Yes
b. No
c. Sometimes
d. I don’t know. 
8. Did the app help you monitor/track your drain?
a. Yes
b. No
c. Sometimes
d. I don’t know
e. Not Applicable to me
9. Were you expecting to see content that wasn’t there? Please explain:
10. What were you hoping to get out of the study? Please explain:


Table S6: Clinical Characteristics, Services and Peri-operative Management in Overall Cohort (N=22).

	[bookmark: TS6] 
	Overall Cohort, N=22
 n (%)

	Referral 
	 

	Within Institution
	17 (77.3)

	Outside referral 
	5 (22.7)

	Diagnosis - to - first clinic visit time (days)*
	10.5 (3.7, 40.5)

	First clinic visit - to - surgery time (days)*
	33 (101, 231)

	Neoadjuvant therapy 
	5 (22.7)

	Interventional procedures prior to surgery 
	15 (68.1)

	Stent placement by Gastroenterology
	13 (59.1)

	 Embolization by Interventional Radiology
	2 (9.1)

	Malignancy
	14 (63.6)

	Surgical Procedure
	 

	Whipple
	6 (27.2)

	Robotic Partial Hepatectomy
	5 (22.7)

	Open Partial Hepatectomy
	5 (22.7)

	Robotic Distal Pancreatectomy
	1 (4.5)

	Bile duct resection + Roux-en-Y Hepaticojejunostomy
	2 (9.1)

	Total Pancreatectomy + islet cell transplantation
	2 (9.1)

	Length of Stay (days)*
	5 (3.5, 13)

	Surgical Complication
	8 (36.3)

	Discharged with drain 
	8 (36.3)

	Readmission within 30 days
	4 (18.1)

	Readmission Reason 
	 

	Ileus 
	1 (4.5)

	Respiratory distress
	1 (4.5)

	Pelvic fluid collections
	1 (4.5)

	Increased drain output
	1 (4.5)

	Time to follow up after surgery (days)*
	21 (14, 40)

	* Median (Interquartile range)
	



























































Table S7: Usage rate in patient access to education material and assigned tasks on PatientNav.
	[bookmark: TS7]
	Education Material
	Education Material Usage; n (%)

	
	
	

	Welcome Letter
	19 (86.3)

	Introduction
	

	
	1. Blood Pressure
	9 (40.9)

	
	2. Blood Sugar
	4 (18.1)

	
	3. Temperature
	10 (45.5)

	
	4. Tracking Weight
	10 (45.5)

	
	5. Walking After Surgery
	12 (54.5)

	
	6. Walking Before Surgery
	12 (54.5)

	
	7. Weight
	12 (54.5)

	Nutrition
	

	
	1. Fat and Cholesterol Restricted Eating Plan
	2 (9.1)

	
	2. High-Calorie, High-Protein Nutrition
	5 (22.7)

	
	3. Supplements
	4 (18.1)

	Surgery Prep 
	

	
	1.   Blood Transfusions - 7 Days Before
	7 (31.8)

	
	2.   Do you have your Mag Citrate? 3 Days Before Surgery
	9 (40.9)

	
	3.   Driving Directions and Parking - 1 Day Before Surgery
	9 (40.9)

	
	4.   Have You Stopped Taking Your Blood Thinners? 
	1 (4.5)

	
	5.   Magnesium Citrate Instructions (10oz)
	4 (18.1)

	
	6.   Everything You Need to Know About Surgical Drain
	7 (31.8)

	
	7.   How to Use an Incentive Spirometer
	14 (63.6)

	
	8.   Tips for a Positive Hospital Experience
	12 (54.5)

	
	9.   Tips for Family and Friends
	14 (63.6)

	
	10.  Are You Packed? What to Take to the Hospital
	17 (77.2)

	
	11.  Breathe Through Stress
	12 (54.5)

	
	12.  What Not to Bring to the Hospital
	15 (68.1)

	Post-Surgery
	

	
	1. Preventing Constipation After Surgery
	9 (40.9)

	
	2. Surgical Drain Home Care
	5 (22.7)

	
	3. Taking Your Pain Medicines Safely
	12 (54.5)

	
	4. Red Flags - When to Call the Doctor
	9 (40.9)

	
	5. Prepare for Home Recovery Shopping List
	12 (54.5)

	
	6. Questions to Ask Your Surgeon
	7 (31.8)

	Wound Care
	

	
	1. Incision Care 
	6 (27.2)

	
	2. Wound Care - Healing vs Infected
	6 (27.2)

	
	PatientNav Assigned Task Functions
	Assigned Task Completed; n(%)

	Daily: Blood Pressure Input
	10 (47.6)

	Daily: Blood Sugar Input
	2 (28.5)

	Daily: Pain Input
	9 (42.8)

	Daily: Temperature Input
	12 (57.1)

	Daily: Walking Input
	19 (90.4)

	Daily: Weight Input
	17 (80.9)

	Daily Drain Log
	4 (50)

	Survey: Depression PHQ2
	16 (100)

	Survey: Depression PHQ9
	2 (100)

	Survey: Pain
	16 (94.1)

	Survey: SRS-13 Fatigue Survey
	19 (90.4)

	Wound/Incision Image Upload
	10 (83.3)






Table S8: Summary of Online Virtual Interview Responses Assessing Care Team Navigators Impressions and Feedback on PatientNav usability. 

	[bookmark: TS8]
	
	Care Team Navigators
	

	Virtual Interview Questions
	Staff member
	Research Navigator 
	Surgeon

	1. What did you hope to accomplish by using PatientNav?
	
"Being able to trust our patients to see what we need them to see." 

"Being able to communicate with patients which would bring us closer to our ultimate goal."
	"Tracking images to make sure all the images were in on time before the patient appointments."

"Putting everything in one place, which I think would save everyone a lot of time."
	"To make it operationally easier to take care of every patient at the same level of precision. 

 "Create an easy mode of communication before and after surgery and make the whole process of tracking patient progress easier."

	2. At what point was the tool most useful?
	"I went in with the attitude that this is new and we're attempting to navigate it while patients are also attempting to navigate it from their end."

"Instructions and expectations during the hospital stay in. We don't usually send those things out I think those are very helpful."
	"You just put the dates in and it's pretty much ready.
The (Green Yellow Red system) lets me know if there is something I urgently must do."
	"It includes patient-reported outcomes coming out of surgery."


"Good to see the recap on what’s going on with patients in real-time and see how the patient is doing."

"Robust metric for patient-reported outcomes post-surgery and oncologic treatments."


	3. Did the tool help you in ways you didn’t expect?
	"Yes, everything was like right there."
	
"I deal with insurance coverage and authorization, so PatientNav is also able to keeps track of these documents that patient can upload from other providers."

	

	4. What was the most confusing part of the tool?
	"Nothing, I think it was pretty simple for me."
	"I needed to get used to PatientNav at first like any other app, then it was straightforward."
	"Task assigning was confusing when we were not able to see any summaries on the content of each task."

	5. If the tool could do anything else, what would you want it to do? 
	"Connect the PatientNav app to our EMR system and schedule surgeries and book appointments through the app."
"This study took place during the pandemic. It would be helpful if we could upload the visitor policies which change all the time, and the patients can access them in real time."
	
	"Being able to comment back to the patient, give them feedback and respond to their questions."

"How many calories they are consuming. Take a picture of food plate before and after and PatientNav determines how many calories."

	6.     How would you feel if you could no longer use the tool? Why would you be disappointed (or not be disappointed)?
	"I would be disappointed because I feel like we put so much work into it that has helped our patients and it can help other patients in other specialties as well."

	"At this point, it probably wouldn't affect my day to day because my involvement was only in navigation for the trial."
	

	7.     Would you recommend the tool to colleagues?
	"I would recommend the tool to colleagues once it's fully functional and once it's integrated with our EMR system."
	"Yes. I think a lot of features in PatientNav app can be useful for all patient care navigation teams in different specialties."
	"Not yet. PatientNav has the potential to do more and get better before we aim to making it point of care."




























Table S9: Univariable Comparison of High (N=9) and Low (N=12) Function Usage in PatientNav App with Patient App Users Grouped Based on Overall Number of Tasks Used. 


* Median (Interquartile range)










Figure S1: (A) Distribution of patient app users into low and high function users based on number of PatientNav tasks used. (B) Comparison of difference in median age [52.2 vs. 61.5 years; P = 0.058].
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Low Function 
Usage 
(N=12) 



High Function 
Usage 
(N=9) 



P 



Age (years)* 52.2 (34.5, 65.7) 61.5 (57.8, 71.3) 0.058 
Gender (Male) 7 (58.3) 6 (66.7) 0.528 
Race (White) 4 (33.8) 6 (66.7) 0.142 
Marital Status (Married) 7 (58.3) 8 (88.9) 0.148 
Insurance Type 
(Medicare/Medicaid) 5 (41.7) 0 (0) 0.039 
Smoking 2 (16.7) 5 (55.6) 0.080 
Living Condition (spouse/partner) 7 (58.3) 7 (77.8) 0.324 
Occupation   0.284 



Vocational/Managerial 4 (33.3) 5 (55.6)   
Technical/Service Industry  4 (33.3) 1 (11.1)   



Retired/Unemployed 4 (33.3) 3 (33.3)   
Comorbidities ≥ 2 6 (50) 4 (44.4) 0.575 
Body mass index (BMI) ≥ 25 
kg/m2 8 (66.7) 6 (66.7) 0.676 
Malignancy 6 (50) 7 (77.8) 0.201 
Neoadjuvant therapy  4 (33.3) 1(11.1) 0.258 
Interventional procedures prior to 
surgery  9 (75) 5 (55.6) 0.319 
Length of Stay > 5 days 6 (50) 4 (50) 0.675 
Discharged with drain  5 (41.7) 3 (37.5) 0.612 
Surgical Complication 6 (50) 2 (25) 0.260 
Adjuvant therapy 9 (75) 8 (88.9) 0.224 
Readmission within 30 days 3 (27.3) 1 (14.3) 0.485 
Time to follow up after surgery* 32 (18, 42.5) 15 (7.5, 21) 0.131 
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