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Learning Objectives

• Define Remote Patient Monitoring (RPM)

• Name advantages and caveats to RPM

• Identify at least two applications in mental health care settings



What Is Remote 

Monitoring?

• Remote patient monitoring (RPM) -

the use of technology to monitor 

patient health outside clinics, 

hospitals

• Shifting from 

episodic, synchronous

encounters (ie, visits) towards 

continuous, asynchronous 

encounters
https://www.mayoclinichealthsystem.org/hometown-health/speaking-of-health/remote-patient-monitoring-comprehensive-care-at-home
Ekekezie O, Hartstein GL, Torous J. Expanding Mental Health Care Access—Remote Therapeutic Monitoring for Cognitive Behavioral Therapy. JAMA Health 
Forum. 2023;4(9):e232954. doi:10.1001/jamahealthforum.2023.2954



Remote Monitoring in 

Medicine
• Some medical fields adopted RPM 

earlier – diabetes, sleep medicine, 

infectious disease

o Mayo Clinic patient revies of RPM 

for COVID

o VCI ECHO: Remote Physiological 

Monitoring in Diabetes

o VCI ECHO: Experiences with 

Expanded Glucose Monitoring and 

Remote Patient Monitoring

o Updates to CPT (billing) codes in 2020 

helped incentivize RPM (documentation 

and device requirements)

https://www.mayoclinichealthsystem.org/hometown-health/speaking-of-health/remote-patient-monitoring-comprehensive-care-at-home
Ekekezie O, Hartstein GL, Torous J. Expanding Mental Health Care Access—Remote Therapeutic Monitoring for Cognitive Behavioral Therapy. JAMA Health 
Forum. 2023;4(9):e232954. doi:10.1001/jamahealthforum.2023.2954

https://www.youtube.com/watch?v=0xJhI1R1Vio
https://www.youtube.com/watch?v=0xJhI1R1Vio
https://www.indiancountryecho.org/resources/remote-physiologic-monitoring-for-improved-diabetes-care-may-16-2023/
https://www.indiancountryecho.org/resources/remote-physiologic-monitoring-for-improved-diabetes-care-may-16-2023/
https://www.indiancountryecho.org/resources/experiences-with-expanded-cgm-utilization-and-remote-patient-monitoring-may-13-2024/
https://www.indiancountryecho.org/resources/experiences-with-expanded-cgm-utilization-and-remote-patient-monitoring-may-13-2024/
https://www.indiancountryecho.org/resources/experiences-with-expanded-cgm-utilization-and-remote-patient-monitoring-may-13-2024/


Remote Patient Monitoring in Mental Health

• Mental health care has been 
slower to adopt RPM

o RPM traditionally more focused 
on physiological monitoring  (ie, 
blood pressure), oftentimes not 
as relevant to mental health care

o Insurance reimbursement not 
incentivized for mental health 
care

o Caution for over-monitoring

https://www.mayoclinichealthsystem.org/hometown-health/speaking-of-
health/remote-patient-monitoring-comprehensive-care-at-home



Mental Health Applications

• Mood tracking

• Validated measures like PHQ9, GAD7

• Completing therapy homework 

asynchronously (CBT)

• Research/data collection

• VCI ECHO prior presentations:

o Monitoring Digital App Based Mental Health 

Therapies

Ekekezie O, Hartstein GL, Torous J. Expanding Mental Health Care Access—Remote Therapeutic Monitoring for Cognitive Behavioral Therapy. JAMA Health 
Forum. 2023;4(9):e232954. doi:10.1001/jamahealthforum.2023.2954

https://www.indiancountryecho.org/resources/monitoring-digital-app-based-behavioral-health-therapies/
https://www.indiancountryecho.org/resources/monitoring-digital-app-based-behavioral-health-therapies/


Research: RPM in Mental Health Treatment

• Goal: Determine the feasibility/acceptability of an in-home remote monitoring system for people 

diagnosed with serious mental illness (SMI) and either diabetes, hypertension, cardiac disease, 

COPD, or chronic pain

• Monitoring system: Programmed with daily dialogues specific to the user’s medical and 

psychiatric condition in outpatients

Pratt SI. Evaluation of a remote monitoring system in people with mental illness and medical 
co-morbidity. Int J Integr Care. 2012 Jun 15;12(Suppl1):e86. PMCID: PMC3571159.



RPM in Mental Health Treatment

• 70 community mental health center (CMHC) clients were randomly assigned to either 

immediately receive the remote monitoring system (n=37) for 6 months or to receive it after a 6-

month wait (n=33). 

• Service use, illness management and recovery, subjective and objective health, medical co-

morbidity, disease management self-efficacy, and psychiatric symptoms were assessed at 

baseline and at 6 and 12 months. 

• Satisfaction with the device was assessed after 6 months.

• Responses to daily dialogue questions were reviewed by a CMHC nurse care manager.

Pratt SI. Evaluation of a remote monitoring system in people with mental illness and medical 
co-morbidity. Int J Integr Care. 2012 Jun 15;12(Suppl1):e86. PMCID: PMC3571159.



RPM in Mental Health Treatment

• Results: Significant reduction in diabetes and depression

o Adherence across all participants for 6 months was 71%.

o Over half completed 89% or more of their sessions.

o Satisfaction was high: 81% reported that they would be very willing to continue using the device.

• Participants who immediately received the device demonstrated greater improvement in overall 
psychiatric symptom severity compared to the waitlist group

• Physiologic monitoring:

• lower fasting glucose and lower use of urgent care visits.

o 66% of diabetic participants had glucose >140 at baseline. After using the device for 3 months, 38% had a 
>20% reduction in glucose, and 14% reduced their glucose by >100. At 6 months, 50% had achieved a >20% 
reduction. 

o Mean glucose dropped from 209 at baseline to 128 at 6 months.

Pratt SI. Evaluation of a remote monitoring system in people with mental illness and medical 
co-morbidity. Int J Integr Care. 2012 Jun 15;12(Suppl1):e86. PMCID: PMC3571159.



Research: Feasibility of App for Psychiatry

• Goal: Test technical feasibility and adherence for use of phone app (ReMAP mobile application)

• ReMAP mobile application -  developed University of Münster, Germany 2018

o works in background mode

o collects data passively

o steps, distance walked, accelerometer and GPS location

o Assessments of activity

Daniel Emden, Janik Goltermann, Udo Dannlowski, Tim Hahn, Nils Opel,
Technical feasibility and adherence of the Remote Monitoring Application in Psychiatry (ReMAP) for the assessment of affective symptoms,
Journal of Affective Disorders, Volume 294, 2021, Pages 652-660.



Research: Feasibility of App for Psychiatry

• Study:

o Two week or one year monitoring

o Once a week voice samples (a free report on his well-being during the last week using the device’s and 

app)

o Complete digital version of BDI (depression inventory) every two weeks

• Results:

o Retention rate - 90.25% for two weeks and 33.09% for one year were

o Average of 51.83 passive events per day. A

o Average of 34.59 self-report events were transferred per user

o The mean rate of days with passive data was higher and less heterogeneous in iOS (91.85%, SD=21.25) 

as compared to Android users (63.04%, SD=35.09).

Daniel Emden, Janik Goltermann, Udo Dannlowski, Tim Hahn, Nils Opel,
Technical feasibility and adherence of the Remote Monitoring Application in Psychiatry (ReMAP) for the assessment of affective symptoms,
Journal of Affective Disorders, Volume 294, 2021, Pages 652-660.



Research: Client 

Acceptance of  RPM

• Community Health in a Virtual Environment (Co-HIVE) pilot 
trial (Australia)

o model = community-dwelling patients with symptoms of 
depression can access virtual appointments and remote 
monitoring for the assessment and treatment of their 
condition

o In addition to routine care

• Goal: Use qualitative methods to assess acceptibility of RPM 
for patients with mod to severe depression (according to 
PHQ9)

• Methods: N=10 adults (>18yo to 65yo) completed interviews



Research: Client Acceptance of RPM

• Results: 5 themes: Personalized Care with Health Data, Improved Access to Mental Healthcare, 
Supportive Therapeutic Relationships, Self-Care and Responsibility, and Health Knowledge and 
Understanding.

o more personalized care, improved health knowledge and understanding, and greater self-care

• Personalized Care

• “It was really good to see that I think cause it just shows you in a visual form on your progress. And I think 
that was, you know, something new. I’ve had treatment for a very, very long time, and that was 
something new that hadn’t seen before and that, you know, it was a good. It was a feel-good thing for 
me because there was a lot of areas where I saw improvement.”

• “It was actually really nice cause before, it was kind of like people would say I was or it seemed like I was 
getting better, but I didn’t feel like I was feeling any better. But then seeing, after answering all the 
questions and then seeing it in a graph how it did improve, like how my results did improve it made me 
reflect on it a bit more and how I was actually feeling.”

Thompson A, Naidoo D, Becker E, Trentino KM, Rooprai D, Lee K. Remote Monitoring and Virtual Appointments for the Assessment and Management of 
Depression via the Co-HIVE Model of Care: A Qualitative Descriptive Study of Patient Experiences. Healthcare (Basel). 2024 Oct 18;12(20):2084



Research: Client Acceptance of RPM

• Virtual Care Options

• “Having the VCI [virtual check-ins] has not stopped me from doing my trips away for a break. This 

program will be the best thing for those living rural and remote, knowing that there is someone 

keeping an eye out on them, also allowing them to keep working if they are on the farm, like now 

with harvest time being busy, and not having to spend hours away.”

• Self Care and Responsibility

• “I’m very visual, so if I see those numbers I can say, OK, you know, I’ve gotta improve my sleep or 

do my exercise. And also, you feel proud, you know, when it’s a week where you’ve done really, 

really good and you talk about your steps and say, yeah, you did this amount of steps. It’s, yeah, I 

think it’s a really, it’s a positive thing.”

Thompson A, Naidoo D, Becker E, Trentino KM, Rooprai D, Lee K. Remote Monitoring and Virtual Appointments for the Assessment and Management of Depression via the Co-
HIVE Model of Care: A Qualitative Descriptive Study of Patient Experiences. Healthcare (Basel). 2024 Oct 18;12(20):2084



Other Considerations



Other Considerations: 

https://telehealth.org/privacy-failures-research-into-mental-health-apps-part-ii/
Hswen Y, Voelker R. New AI Tools Must Have Health Equity in Their DNA. JAMA. 2023;330(17):1604–1607.

• All important for tribal 
health centers and 
communities!

• Privacy 
• Autonomy
• Health equity and bias 

concerns

https://telehealth.org/privacy-failures-research-into-mental-health-apps-part-ii/


Recommendations

• Consider Veterans Affairs options for mobile apps

or options from academic centers/research studies 
that are subject to more internal regulations

• Consider using Mindapps.org privacy and study 
features

• Provide informed consent about privacy and efficacy 
issues as you would medication or pharmacogenetic 
testing

• AHRQ: FASTER to Mental Health and Wellness 
framework comprises an initial and concluding set 
of administrative questions for agencies and 
providers

Agarwal S, Jalan M, Wilcox HC, Sharma R, Hill R, Pantalone E, Thrul J, Rainey JC, Robinson KA. Evaluation of Mental Health Mobile Applications 
[Internet]. Rockville (MD): Agency for Healthcare Research and Quality (US); 2022 May. Report No.: 22-EHC016. PMID: 35675475.

https://mobile.va.gov/mental-health-and-behavioral-therapy-apps


AHRQ Framework

Agarwal S, Jalan M, Wilcox HC, Sharma R, Hill R, Pantalone E, Thrul J, Rainey JC, Robinson KA. Evaluation of Mental Health Mobile Applications 
[Internet]. Rockville (MD): Agency for Healthcare Research and Quality (US); 2022 May. Report No.: 22-EHC016. PMID: 35675475.



https://mindapps.org/



Workflow 

Modifications
• Need to consider how to respond to urgent 

information

o Ex: patient responds to PHQ9 question 9 
(thoughts about harming or hurting yourself) 
with 'nearly every day'

▪ Who is going to see this message?

▪ How quickly is someone going to see this 
message?

▪ Who is going to take responsibility for 
responding?

▪ How should they assess urgency and 
respond?

o Ex: workflow responses in this situation – 
have a designated RN or SW who receives all 
PHQ9 and assesses urgency, calls pt, follows 
suicide prevention procotol in clinic



Insurance Updates

Insurance billing (CPT) codes 

for remote physiologic 

monitoring were added which 

reimburse clinicians for:

•1) monitoring health conditions 

between visits

•2) related expenses like setting up 

devices and educating patients

Uptake of billing codes grows 
with COVID 19 pandemic

Billing codes adjusted to include 
devices that monitor the 

effects of cognitive behavioral 
therapy (CBT)

Questions remain: 1) unclear 
documentation and billing 

requirements; 2) no rate set for 
device reimbursement for 

psychiatry

2019 2020 2022

Ekekezie O, Hartstein GL, Torous J. Expanding Mental Health Care Access—Remote Therapeutic Monitoring for Cognitive Behavioral Therapy. JAMA Health 
Forum. 2023;4(9):e232954. doi:10.1001/jamahealthforum.2023.2954



Questions?

Jessicaw@tribalhealthconnections.com
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