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Insomnia epidemiology
Insomnia is prevalent and persistent
 Insomnia Disorder prevalence in adults: 13-15%1,2

 30 million Americans have diagnosable chronic insomnia1,2

 Symptoms persist for >3 years in 40% of patients6

Insomnia is a primary care problem
When patients seek care, 83% approach their primary care provider7

 Insomnia occurs in 10-26% of adult primary care patients3-5

 Only 31% of patients with sleep problems discuss with their physician7

1Morin, Can J Psychiatry 2011; 56:540-548. 2Roth, Biol Psychiatry 2011; 69:592-600. 4Simon GE, Am J Psychiatry, 1997;154:1417‐23. 4Shochat T, Sleep, 1999;22 
Suppl 2:S359‐65. 5Wittchen HUFortschr Med Orig, 2001;119(1):9‐19. 6Morin, Arch Int Med 2009;169:447-53. 7Morin, Sleep Med. 2006; 7: 123-130.



Insomnia is associated with increased risk of…

Obesity1-2 Falls6-11 Cognitive decline12-15 Mortality16,17

1Patel SR, et al. Int J Obesity. 2008;32:1825‐34. 2Fogelholm M, et al. Int J Obesity. 2007;31:1713‐21. 3Fung MM, et al. Hypertension. 2011;58:596‐603. 4Lofaso F, et al. 
Chest. 1996;109:896‐900. 5Redline S, et al. Sleep. 2005;28:1122‐30. 6Avidan AY, et al. J Am Geriatr Soc. 2005;53:955‐62. 7Brassington GS, et al. J Am Geriatr Soc.
2000;48:1234‐40. 8Latimer Hill E, et al. J Gerontol A Biol Sci Med Sci. 2007;62:62‐6. 9Stone KL, et al. Arch Internal Med. 2008;168:1768‐75. 10Stone KL, et al. J Am
Geriatr Soc. 2014;62(2):299‐305. 11Stone KL, et al. J Am Geriatr Soc. 2006;54:1177‐83. 12Blackwell T, et al. Sleep. 2011;34:1347‐ 56. 13Blackwell T, et al. J Gerontol A
Biol Sci Med Sci. 2006;61:405‐10. 14Blackwell T, et al. Sleep. 2014;37:655‐63. 15Diem SJ, et al. Am J Geriatric Psychiatry. 2016;24:248‐58. 16Vgontzas A, MD, Duanping
Liao, MD, PhD, Slobodanka Pejovic, MD, Susan Calhoun, PhD, Maria Karataraki, PsyD, Maria Basta, MD, Julio Fernández‐Mendoza, PhD, et al. Sleep. 2010. 33: 1159–
1164. 17 Parthasarathy S, et al. Am J Med. 2015: 128: 268‐275.e2

Hypertention3-5



Insomnia and depression

DepressionInsomnia

Insomnia predicts subsequent 
depression

Adults of all ages1

Meta-analysis of 17 studies
 Odds ratio = 2.10 (1.86 – 2.38)

Older adults2

 Odds Ratio = 2.6 (1.9 – 3.7)
 Risk comparable to that of prior 

depression, new onset medical 
illness, cognitive impairment

1Baglioni, J Affect Disord 2011; 135:10‐19. 2Cole & Dendukuri, Am J Psychiatry, 2003; 160: 1147-1156



Economic costs of insomnia

U.S. annual cost of insomnia >$100 Billion

Additional Annual 
Healthcare Costs
>$2000 Direct Costs

>$1000 Indirect Costs
per person with insomnia

Workplace Accidents 
and Errors

23.7% of costs of 
workplace errors and 

accidents
Average accident cost 

$32,062

Workplace Costs
$63 Billion

$2280 Per employee in 
lost productivity

Ozminkowski, et al., SLEEP, 2007; 30(3): 263‐273.  Kessler, et al., SLEEP,  2011; 34 (9): 1161‐1171. Shahly, Arch Gen Psychiatry, 2012. Pearson, et al., 
JAMA Intern Med, 2006.  Gehrman, et al., SLEEP, 2013; 36 (7): 109‐1018.  Meng, et al., Hypertens Res. 2013 Nov; 36 (11): 985‐995. 



Background

• 17% of Americans live in Rural Areas
• 50% higher heart disease; 75% higher respiratory disease
• 20,000 excess disease due to cancer
• 40% more likely to be hospitalized or die due to COVID‐19 disparities
• Widening disparities between rural and urban areas
• Access to care, lower insurance, and closure of rural hospitals
• Delays in physical and mental health



High rates of avoidable or excess deaths



Background - 2

• Suicide and drug overdose are on the rise following the pandemic
• Difficulty sleeping and stress during the COVID pandemic
• More likely to be hospitalized or die due to non COVID disease
• Health disparities –

• Increased mortality
• More prevalent chronic disease
• Reduced life expectancy (~ 3 years less)

• Technological developments give us hope



Opioid Epidemic in Rural Communities during a Pandemic

Pandemic has driven increases in death

Rural areas have limited infrastructure

Other substance issues beyond opioids



Regional variation in availability of healthcare 
resources

Which rural area you live in may 
affect your access to clinical 
Resources:

• Critical access hospitals
• Rural Health Clinics
• FQHCs



Current status

• Reimbursement (fee-for-service
/value based care)

• Access to broadband
• Licensure

• Scientific evidence
• Adoption and workforce training
• Infrastructure
• Specialty care



Geographic Access
Specialists and Resources

Pulmonary Rehabilitation 
(n=1,446)

Pulmonologists 
(n=12,392)

COPD: 
Urban – 4.7%
Rural: 8.2%

OSA:
Nationwide is 12%



Questions?

1. What is the uptake of different types of provider-to-provider 
telehealth in rural areas?

2. What is the effectiveness of provider‐to‐provider telehealth for 
rural patients?

3. What strategies are effective and what are the barriers and 
facilitators to implementation and sustainability of provider‐to‐
provider telehealth in rural areas?

4. What are the methodological weaknesses of studies of provider‐to‐
provider telehealth for rural patients and what improvements in 
study design (e.g., focus on relevant comparisons and outcomes) 
might increase the impact of future research?



History of Telemedicine

• Tohono O’odham Nation
• Funded by NASA
• Satellite technology
• Physician consultation
• Newborn



In 2013, when Project ECHO first rolled out 
Zoom, ECHO had 13 Domestic Hubs, 1 
International Hub, and one multi-site VA 
program. 

ECHO now has over 220 hubs, more than 135 domestic 
hubs, and over 80 international hubs in 32 countries



Provider-to-Provider Consultations $
(Falls outside Telehealth – per CMS*)  

Provider-to-Patient telemedicine: 
Patient needs to be in a facility (2020 US Congress)
CMS Support – A major barrier for Adoption
Category 3 codes – Permanence of telehealth codes$ 2018 CMS; * 1834M Social Security Act; # 14-day rule; @ Patient consent

MD, DO

MD, DO

MD, DO

MD, DO

MD, DO

NP, PA

#; @



Variations in Telehealth Use by Specialty Provider-to-Patient Telemedicine
COVID-19 pandemic

Other forms of telehealth surged
8‐fold increase in eConsults
6‐fold increase in telepsychiatry in ED
3‐fold increase in remote patient monitoring

Portal Messages



Inexhaustible resource of telehealth to 
reduce mental health disparities

Digital Divide

Muñoz RF. J Med Internet Res. 2010;12(5):e60. Roberts ET, Mehrotra A. JAMA Intern Med. 
2020;180(10):1386-1389.; Josh Gray, STAT News 

Reversal 
Post‐pandemic



• ED makes referral
• Video visit for interview and exam along with local provider
• Remote review of CT scan and other imaging

Wilcock et al, JAMA Neurol 2020; May 1;78(5):527‐535.

P2P for Tele-stroke



COVID Pandemic

Acute clinical care
• Surge line
• Admin triage
• Emergency P2P communication
• Discussion of care/stabilization
• Transfer for management

Current COVID Management
• P2P Warmline
• P2P COVID Grand Rounds 
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Questions?

1. What is the uptake of different types of provider‐to‐provider 
telehealth in rural areas?

2. What is the effectiveness of provider-to-provider telehealth for 
rural patients?

3. What strategies are effective and what are the barriers and 
facilitators to implementation and sustainability of provider‐to‐
provider telehealth in rural areas?

4. What are the methodological weaknesses of studies of provider‐to‐
provider telehealth for rural patients and what improvements in 
study design (e.g., focus on relevant comparisons and outcomes) 
might increase the impact of future research?



P2P for Tele-stroke

Wilcock et al, JAMA Neurol 2021;78(5):527‐535 Richards et al, JAMA Neurol 2020

Barriers: 
Administrative costs
Distortions
Out of pocket costs for patients, 



Summary of Evidence



What if the evidence for effectiveness?

Need RCTs to drive health policy!

Which condition?

Which Patient?

What type of telehealth?

Outcomes?

Mixed methods? 
Qualitative + Quantitative

Replacement:
RCT telehealth 
vs 
in‐person

Complement:
RCT (telehealth 
+ in‐person) vs. 
in‐person



Non-inferiority study of telemedicine vs in-person CBTi for insomnia
Hospitalized patients screened 

by partial PHI waiver

Excluded for not meeting 
selection criteria

Screened

Excluded for not meeting 
selection criteria

Consented

Office‐based CBT‐I Telemedicine CBT‐I (n=25)

Completed Office‐based CBT‐I Completed Telemedicine CBT‐I

Baseline Week 2 Week 6

Telemed
CBT-I

18.7 (5.3) 12.5 (4.3) 8.3 (8.0)

CBT-I 20.7 (4.4) 16.6 (4.0) 14.5 (7.1)

Berryhill et al [Unpublished]


Hospitalized patients screened 

by partial PHI waiver

Excluded for not meeting 

selection criteria

Screened

Excluded for not meeting 

selection criteria

Consented

Office-based CBT-I

Telemedicine CBT-I (n=25)

Completed Office-based CBT-I

Completed Telemedicine CBT-I























Comparing Three Ways to Treat Insomnia in 
Adults Living in Rural Areas – COZI-R study
Seeks adult volunteers, ages 18 – 80 with chronic insomnia for a research study.

The purpose of the study is to learn which type of treatment is most effective at treating chronic insomnia; 1) Cognitive Behavioral 
Therapy (CBT‐i), 2) Medication (Trazadone or Zolpidem), or 3) Combination of both, CBT‐I + Medication. 

Study involves filling out online questionnaires, sleep diaries, and follow up assessments AFTER 9 weeks, 6 months, and 12 
months and surveys at 1 and 9 months, after taking medication and completing internet based cognitive behavioral therapy, or 
both.  All visits/questionnaires are completed online. There are no in‐person clinic visits

Cognitive Behavioral Therapy is provided free of charge.  

Participant’s insurance company will be billed for medication. 

Compensation for study completion is ($75.)

Contact Information:
Natalie Provencio‐Dean, MS
520-626-0918 or cozi‐az@email.arizona.edu
University of Arizona IRB‐HSR  # 2101355063

Principal Investigator: Sairam Parthasarathy, MD spartha1@arizona.edu
https://cozi.medicine.arizona.edu/

PCORI-CER‐2018C2‐13262

mailto:cozi-az@email.arizona.edu
https://cozi.medicine.arizona.edu/


Provider-to-Provider Telehealth Models

• ECHO/ECHO like models
• Provider presents a case to panel of specialists

• Store-and-Forward
• Capture of information and sent to another provider (specialist)
• Asynchronous and used to replace a service that would take place in‐person

• eConsult
• Information regarding a patient’s condition sent to another provider 

(specialist) to evauate
• Asynchronous and not replacing in‐person service, curbside consult
• Communications Technology‐Based Services (CTBS)



Questions?

1. What is the uptake of different types of provider‐to‐provider 
telehealth in rural areas?

2. What is the effectiveness of provider‐to‐provider telehealth for 
rural patients?

3. What strategies are effective and what are the barriers and 
facilitators to implementation and sustainability of provider-to-
provider telehealth in rural areas?

4. What are the methodological weaknesses of studies of provider‐to‐
provider telehealth for rural patients and what improvements in 
study design (e.g., focus on relevant comparisons and outcomes) 
might increase the impact of future research?



Definitions

Telehealth:
Use of information and telecommunications technology to provide 
health care across time and/or distance; many possible combinations:
‐ Modes (asynchronous, real‐time video, and many others)
‐ Functions (consultations, mentoring)
‐ Clinical indications (from mental health to remote surgery)
Provider-to-Provider:
Any form of interactive support using telecommunications technology 
provided to health care professionals while they are caring for patients 
and populations. 



Barriers

• Not reimbursable (R)
• Regulatory limitations (R)
• Not covered
• Patient location ineligible 

• Alaska and Hawaii for CTBS [Medicare]); 
• 17 states for eConsults
• ECHO ‐ NM

• Provider ineligible
• Low fees



Disparities by race/ethnicity and region



Barriers – Summary - 2



Barriers - Summary

• Facilitators and Barriers are similar across settings and uses
• 2 Most frequently cited barriers

• Level of resources available for implementation and on‐going operations
• Access to digestible information and knowledge about the intervention and 

how to incorporate it into work‐flow

• Unique to rural P2P telehealth
• Lack of consulting providers’ familirarity with limitations in rural areas
• Resources and commitment required may be difficult to rural provider
• Technology and support must be tailored for frequency of use



Questions?

1. What is the uptake of different types of provider‐to‐provider 
telehealth in rural areas?

2. What is the effectiveness of provider‐to‐provider telehealth for 
rural patients?

3. What strategies are effective and what are the barriers and 
facilitators to implementation and sustainability of provider‐to‐
provider telehealth in rural areas?

4. What are the methodological weaknesses of studies of provider-
to-provider telehealth for rural patients and what improvements 
in study design (e.g., focus on relevant comparisons and 
outcomes) might increase the impact of future research?



Study Design Considerations 



Thank you
CDC (CDC‐OT21‐2103 (Subcontract #: CTR056154))
Dan Derksen, MD, Uarizona site‐PI
Mona Arora, PhD
Michelle Moore, PhD
Brenda Lambert

Office of Minority Health (CT‐HD‐22‐089)
Theresa Cullen, MD ‐ PI
Adrianne Ackerman, PhD
Ada Wilkinson‐Lee, PhD

NIH – CEAL (OT2‐HL‐156812 and OT2‐HL‐158287)
Chyke Doubeni, MD
Samantha Sabo, Dr.PH
Sabrina Oesterle, PhD

NIH – RECOVER (OT2‐HL‐161847)
Janko Nikolich, MD, PhD
Kenneth Knox, MD
Eric Reiman, MD, PhD 

American Academy of Sleep Medicine Foundation (169‐SRF)
Daniel Taylor, PhD
Christopher Wendel, MS
Sophie Pinkston, PhD
Stefano Guerra, MD, PhD





Education / Mentoring



Challenges Researching Telehealth



Khurana et al, Am J Med 2016; 129(7); 688‐698

Real-time Automated Sampling of Electronic Medical Records Predicts Hospital Mortality



Methodological Weaknesses - Summary
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