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Executive Summary

Main Points 

• Use of Provider-to-Provider Telehealth for Rural Populations: Limited
research from regional and national surveys and claims data suggest that
telehealth for provider-to-provider communication is used to different extents
across location for specific clinical care uses such as psychiatry, emergency, and
stroke care. Use was increasing even before the COVID-19 pandemic and this
seems likely to continue, though research evaluating new and increased use has
yet to be published.

• Effectiveness of Provider-to-Provider Telehealth for Rural Populations:
o Telehealth to support direct patient care may provide benefits for inpatient

care, for neonates in rural hospitals, outpatient management of depression
and diabetes, and emergency care of stroke/heart attack/chest pain and
trauma.
 Evidence on other uses, outcomes, or populations was insufficient

to support conclusions. No studies reported harms or unexpected
negative outcomes for provider-to-provider telehealth.

o Use of telehealth for provider education and mentoring, including
programs like Extension for Community Healthcare Outcomes (ECHO)
that use video for instruction and collaboration, may improve patient
outcomes, change provider behavior, and increase provider knowledge and
confidence in treating specific conditions.

Continued on page 2 
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Background and Purpose 
Numerous studies have documented health disparities for people living in rural areas.1 

Rural populations experience higher mortality2-5 and morbidity from a wide range of 
conditions including substance/opioid abuse,6, 7 chronic illnesses,8-11 and HIV/human 
papillomavirus and other infectious diseases.12, 13 The purpose of this review is to 
identify, summarize, and evaluate the research available on whether telehealth supporting 
provider-to-provider communication and collaboration can contribute to addressing these 
disparities and improving the health and well-being of rural communities. The review 
was commissioned by the National Institutes of Health (NIH) Office of Disease 
Prevention to inform a Pathways to Prevention workshop, Improving Rural Health 
Through Telehealth-Guided Provider-to-Provider Communication, that was held on 
October 12-14, 2021 (https://prevention.nih.gov/research-priorities/research-needs-and-
gaps/pathways-prevention/improving-rural-health-through-telehealth-guided-provider-
provider-communication).  

 

Methods 
The Key Questions guiding the systematic evidence review were developed by an 

NIH working group and revised through a topic refinement process. We employed 
methods consistent with those outlined in the Agency for Healthcare Research and 
Quality Evidence-based Practice Center Program methods guidance 
(https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview). Our search 
included articles published from January 1, 2010, through October 12, 2021. Detailed 
methods, including the search strategies, are included in the full report and appendixes. 

 

Results 
We identified 166 studies reported in 179 publications that addressed the use, 

effectiveness, implementation of telehealth designed to support provider-to-provider 

• Barriers and Facilitators to Implementation of Provider-to-Provider 
Telehealth for Rural Populations: Inadequate provider time, technology, and 
other resources, as well as limited understanding of the rural context and lack of 
long-term commitments to telehealth are barriers to broader implementation of 
provider-to-provider telehealth in rural settings. Telehealth implementation was 
facilitated when there were sufficient resources, access to knowledge, engagement 
of leadership and the program addressed patient needs. 

• Methodological Weakness of Studies: Effectiveness and implementation studies 
frequently employed less rigorous designs, had small sample sizes, and often did 
not minimize bias through design or analyses. 

https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/improving-rural-health-through-telehealth-guided-provider-provider-communication
https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/improving-rural-health-through-telehealth-guided-provider-provider-communication
https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/improving-rural-health-through-telehealth-guided-provider-provider-communication
https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview
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interactions. The extent to which these studies are able to answer each of the questions 
posed is summarized below. 

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

• We did not identify any surveys or national datasets that provided overall counts or 
estimates of provider-to-provider telehealth usage in the United States. 

• Seven published reports provide data from surveys and claims data about rural use of 
telehealth for specific clinical uses. Examples are: reported rates of use of 
telepsychiatry (29.2% by U.S. mental health providers), telehealth in emergency care 
(54% of emergency departments in the United States), and telestroke (8.6 per 1,000 
stroke cases for rural residents). Reported use of telehealth in the United States is 
variable across states and regions, but has been increasing over time. 

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

a. How does provider-to-provider telehealth affect outcomes for 
patients and populations? 

b. How does provider-to-provider telehealth affect outcomes for 
healthcare providers? 

c. How does provider-to-provider telehealth affect outcomes for 
private and public payers? 
We assessed the research on effectiveness first by healthcare setting (i.e., inpatient, 

outpatient emergency care, education and mentoring), then by clinical topic within 
settings as telehealth interventions and outcomes differed across settings based on data 
from 97 studies. 

Inpatient Care 
• Telehealth consultations in rural hospitals may result in no difference in length of 

hospital stay (6 studies) or transfers (3 studies; low strength of evidence [SOE]) 
compared to usual care, including in-person or phone consultations. 

• Telehealth supported care for neonates at rural hospitals may result in no difference in 
clinical outcomes when compared to transfer and care at a hospital with a Level 4 
neonatal intensive care unit (3 studies; low SOE). When telehealth is available, 
neonate transfers may be more appropriate (2 studies; low SOE). 

• Evidence suggests remote intensive care units (ICUs) in rural areas result in no 
difference in mortality rates compared to transferring patients to more distant 
locations for ICU care (2 studies; low SOE). 
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Outpatient Care 
• Outpatient telehealth consultations with specialists may result in improvements in 

clinical outcomes compared to care without specialist involvement: 
o For patients with diabetes: 

 Some improvement in medication adherence and treatment response 
for patients with depression (3 studies; low SOE). 

 Improvements in A1c and self-management but no effect on blood 
pressure or cholesterol levels in patients with diabetes (4 studies; low 
SOE). 

 Improvements in A1c, fasting glucose, and blood pressure in patients 
with both hypertension and diabetes with pharmacy teleconsultations 
(2 studies; low SOE). 

o For patients with depression:  
 Higher utilization of telehealth and corresponding costs for outpatient 

consultations for depression are associated with increased access and 
cost-effectiveness analyses reported overall benefit (2 studies; low 
SOE). 

Emergency Care 
• Telehealth consultations supporting emergency assessment and care of stroke, heart 

attack. or chest pain at rural hospitals:  
o May result in similar rates of mortality when patients are treated locally as 

opposed to transferred (5 studies; low SOE). 
o May result in similar time to treatment when patients are treated locally as 

opposed to transferred (8 studies; low SOE). 
• Telehealth consultations by specialists for critical care and trauma patients in rural 

emergency departments may result in no difference in appropriate or inappropriate 
transfers (5 studies; low SOE). 

Education and Mentoring 
• Clinical outcomes: ECHO programs (a specific model that uses video for instruction 

and case reviews) are associated with better or equivalent patient outcomes (2 studies; 
low SOE): 

o Reduction in A1c in patients of trainees after ECHO compared to before 
participation (1 study). 

o Hepatitis C viral response and serious adverse events rates at “spoke” site with 
ECHO participation were similar to those at an academic medical center (1 
study). 

• ECHO and non-ECHO video training programs: 
o May result in desired changes in provider behavior (e.g., increased appropriate 

prescribing practices, screening, and patient counseling) (8 studies; low SOE). 
o May be associated with increased provider confidence, efficacy, and scores on 

knowledge tests (13 studies; low SOE). 
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Key Question 3. What strategies are effective and what 
are the barriers and facilitators to implementation and 
sustainability of provider-to-provider telehealth in rural 
areas? 

Sixty-seven program evaluation and qualitative studies using a wide range of 
methodologies provide information on implementation of provider-to-provider telehealth. 
• Barriers and facilitators are similar across provider-to-provider telehealth programs

implemented in different settings and for different purposes. The majority are related
to available resources, and access to knowledge and information.

• Barriers to rural provider-to-provider telehealth may be addressed by the
implementation of specific evidence-based strategies. The following were identified
and suggested by the authors of included studies:

o Consulting providers need to understand the characteristics of rural areas and
populations and what resources are available. Strategy: rural rotations or
periodic in person collaboration.

o Successful implementation and sustainment require a long-term commitment
and resources on a scale that may not be feasible for individual rural
organizations. Strategy: statewide or regional initiatives with government or
philanthropic support.

o Provider-to-provider telehealth systems may be used for frequent events or
serve as a resource for rare events in rural healthcare and the technology and
support need to be tailored to frequency of use. Strategy: customize system to
accommodate frequency of use, such as schedule periodic testing of systems
used for rare events.

Key Question 4. What are the methodological 
weaknesses of the included 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? 

When reviewing studies for Key Questions 2 and 3 we abstracted the limitations cited 
by the authors and combined these with our risk of bias and applicability assessments in 
order to identify and categorize the methodological weaknesses. 
• Studies of provider-to-provider telehealth for rural areas could be improved by

addressing methodological weakness.
• Key weakness: it is often difficult to attribute impact to telehealth because--

o Weaker study designs are common: randomized controlled trials and cohort
studies were identified and accounted for 3/5 of the included studies, but more
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than 40 percent of the studies were repeated measures (pre/post or 
before/after) with no other comparison group. 

o Lack of control for confounders related to patients, providers, facilities, and 
differences in telehealth implementation across study sites  

• The most frequently identified weakness after overall study design is small sample 
sizes that result in lack of power to detect differencesStudies are also hampered by 
data limitations related to use of retrospective data, and data produced for care 
delivery and billing purposes, that can be incomplete or coded differently across 
organizations. 
 

Strengths and Limitations 
The research on provider-to-provider telehealth for communication and collaboration 

in the delivery of rural healthcare includes studies that directly address the questions 
asked by this review, but they are spread across settings, many different clinical uses, and 
evaluated different telehealth outcomes. For these reasons, the existing evidence base is 
unable to support strong conclusions. Overall, research on telehealth in general is often 
not based on a clear model of how telehealth is expected to affect outcomes; an outcome-
oriented model for telehealth could inform better research. While telehealth should 
increase patient and provider satisfaction and other outcomes, there is no agreement on 
how to prioritize across clinical outcomes, resource use, costs, access to care and 
potential harms. It is also often unclear if the goal of telehealth is to provide care that is 
as good as care provided without telehealth or if the investment in telehealth requires that 
outcomes be better. 

 

Implications and Conclusions 
The limited available evidence suggests that telehealth supporting provider-to-

provider communications and collaboration may produce similar or better results for 
patients, providers, and payers compared with care without telehealth. Barriers to 
implementation are known and common to practice change efforts. Methodological 
weaknesses are due to the use of less rigorous study designs that do not sufficiently 
address differences in the groups compared and include small numbers of participants. 
The rapid increase in the use of telehealth in response to the COVID-19 pandemic is 
likely to produce more data and may offer opportunities for more rigorous studies. 
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