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Abstract: The ECHO (Extensions Community Healthcare Outcomes) model of healthcare delivery 

has grown rapidly since its establishment and increased in popularity in recent years. This expansion 

has developed alongside the growing incidence of chronic diseases and the need to better manage them. 

The increasing uptake in ECHO has presented a requirement to assess its true value as healthcare costs 

are increasing globally, resulting in a growing demand by governments and policy makers to ensure 

chronic disease management strategies provide true value. Therefore, the aim of this review is to 

examine the impact that ECHO has on clinical practice and how such impacts are measured or 

evaluated. A narrative literature review is carried out to examine the outcomes assessed in ECHO-

related studies. Three key academic databases were utilised for the literature search: Web of Science, 

PubMed, and Medline. Keywords relating to the review were chosen and searched for. Papers were 

screened using specified inclusion and exclusion criteria relating to years of publication (2000–2020), 

type of publication (original research, review papers and meta-analyses) and language requirements 

(English language only). This review found that while the ECHO model is expanding, and improving 

the so-called “knowledge gap” between specialists and primary care physicians, there is also a gap in 

the ways value is examined within ECHO. Most studies on ECHO lack an examination of patient 

reported health outcomes and appropriate, comparative costing methods. Current ECHO-related 

studies lack vital components that demonstrate the value of the model. Such components include 

patient reported health outcomes and detailed costing comparisons between the ECHO model and the 

traditional care pathway it is replacing. 
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digital healthcare 

 

1. Introduction 

Chronic disease incidence rates are at unprecedented levels. In 2020 chronic disease contributed 

to some 73% of global deaths [1]. The increasing complexities associated with chronic conditions 

require more specialised, multidisciplinary medical teams and a more integrated approach to care [2]. 

Alongside the growing burden of chronic disease, multimorbidity is becoming an increasing issue as 

life-expectancy also continues to increase. Multimorbidity is defined as being “the coexistence of two 

or more chronic conditions” [3]. Most people living with one chronic condition, will often have 

associated co-morbidities [4]. As non-communicable diseases reach epidemic proportions [5] so too 

does the associated cost and the pressure they put on healthcare infrastructure worldwide. Both 

spending on chronic conditions and their overall costs are increasing [6]. Multiple morbid conditions 

often result in patients availing of more hospital resources, pharmacological interventions and even 

admissions [7]. Rapoport et al. [8] found that appointments with doctors increase by a half per each 

chronic condition experienced by a patient.  

The World Economic Forum [9] predicts that chronic disease may cost as much as USD 47 trillion 

by 2030 and as such there is an increasing need to better manage chronic disease. While most people 

in the developed world have access to a general practitioner in a primary care setting, specialty care is 

not as widely accessible [10]. It has been well-discussed and documented in the literature that rural 

areas lack the same healthcare resources that their urban counterparts [11]. Medical diversity is another 

issue faced in rural medicine. In 2004, 41% of physicians in rural areas of 10,000 people or less were 

family physicians [12]. These factors have acted as motivating drivers for the formation of the ECHO 

(Extension in community healthcare outcomes) project and hence the ECHO model was born out of 

these necessities in the early 2000s.  

The concept of the ECHO model is a simple one. The model centres around an expert or a team 

of experts such as a consultant or multidisciplinary team. This expert or team of experts conduct regular 

telehealth meetings on an online video platform which non-expert physicians can join to learn more 

about a particular disease, ask questions or even present patient case-studies for expert input [13]. 

Due to the challenges faced by rural medicine, the ECHO model was initially established by Dr 

Arora to better manage the growing prominence of the Hepatitis C Virus (HCV) in New Mexico 

amongst underserved and rural communities. New Mexico is a largely rural state [13] and as such, 

patients in remote areas often did not have access to specialist healthcare. The HCV epidemic 

originated from mass infection in the 1970s and 1980s [14]. By the early 2000s numerous people were 

left without specialist care due to their rural location. Before the commencement of ECHO, 

approximately 1,600 patients received care for HCV despite around 34,000 patients suffering with the 

virus [15]. The ECHO project began with specialist care teams holding weekly tele-ECHO meetings 

in which the specialist and community providers use video technology to communicate via a hub and 

spoke platform (Figure 1). Physicians can join from remote locations to learn from both each other and 

the specialists present. The tele-meeting was the first of its kind to provide an opportunity for rural 

physicians to troubleshoot and present complex medical cases. It enabled primary care physicians to 

treat patients they would have otherwise referred elsewhere [16]. The concept enabled thousands to 

receive specialist care from their own physician. The aim of ECHO was to deliver specialist care to 
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those remote, underserved geographical areas that would otherwise be overlooked. 

 

Figure 1. A configuration of the ECHO model (Concept illustration by authors). 

ECHO has since grown [17] and now spans over 4600 different programs and over 191 countries [18]. 

 

Figure 2. ECHO Hub launches in the US by year [18]. 
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This growth warrants an in-depth analysis of the true impact of ECHO. This growth warrants an 

in-depth analysis of the true impact of ECHO. Therefore, the overall aim of this review is to examine 

common clinical outputs such as: healthcare outcomes, healthcare professional competencies and cost. 

In order to properly assess the true value provided by ECHO healthcare outcomes and compare it to 

other healthcare interventions, the cost of the intervention must be analysed. 

2. Methodology 

Papers for the review were searched on a range of reputable, academic databases (Figure 3) 

including Web of Science, PubMed and Medline using the following search terms: “ECHO model”, 

“Project ECHO”, “Extensions in Community Healthcare Outcomes”, “Extensions in Community 

Healthcare Outcomes project”, “telehealth” and “telemedicine”. Suitable papers were those relevant 

to the topic that met the inclusion criteria. Following the initial search, papers were hand-selected on 

reading the abstracts of papers. Inclusion criteria for this paper included: publication date between 

2000–2020, full-text papers available in English and categorised as any of the following: original 

research, review papers and meta-analyses. If a paper met all of the inclusion criteria it was read in full 

by the author. Similarly, if there was any ambiguity surrounding a paper’s suitability, it was also read 

in full. If the full text revealed that not all the inclusion requirements were present, the paper was 

excluded. Suitable papers were read in full and then categorised into their relevance to the review. 

Additional literature was then acquired using the snowball method in which already-included literature 

led to more relevant papers.  

A framework with two broad categories was predefined: clinical disease applications and the 

impact of ECHO, which included the previously defined outcomes of the model - the clinical outcomes 

of the patient, the impact ECHO has on professional competency and ECHO’s potential for cost -saving. 

An individual paper could be categorised into more than one field. The review was further expounded 

by reading each category separately and regrouping papers where appropriate. Data obtained for 

certain statistical information were gathered by directly targeting appropriate websites [1,5]. 

3. Results 

ECHO has been used in a wide range of chronic diseases across numerous clinical areas. Some 

of its applications are: 

3.1. A tool in chronic disease management  

Using Hepatitis C as a model [15] ECHO branched into other disease areas, including chronic 

disease. Due to the complex, wide-ranging and highly specialised nature of chronic disease, ECHO 

provides clinicians in primary care with the expertise and education to treat patients without 

referral elsewhere.  
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Figure 3. Search strategy (2000–2020) used within this review. 

ECHO has been widely utilised in the treatment of chronic pain. Chronic pain is defined as pain 

that lasts longer than six months [19]. Furlan et al [20] evaluated the effect ECHO had on primary 

physician’s ability to manage chronic pain in patients within their rural areas. The ECHO hub was 

operated by a multidisciplinary team of physicians from various clinical backgrounds including pain 

medicine, family practice, neurology, psychiatry, and addiction. This panel of experts is typically the 

same across the discipline of chronic pain. The weekly clinic was two hours long in which an expert 

presented or participating rural healthcare professionals could present their own case-study. The 

outcome measures for this study included self-efficacy and utilised pre and post comparisons. The 

study demonstrated a significant improvement in both knowledge and self-efficacy.  
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These differences in outcomes in the utilisation of ECHO for chronic pain might be attributed to 

a number of factors. Firstly, the length of the intervention or ECHO training might affect how 

successful it is in improving professional competency and efficacy. Some studies here have spanned 

several years while others have been less than a year. Similarly, as methods to improve the management 

of chronic pain globally have been increased [21] it is hard to suggest that ECHO is solely responsible 

for the improvement in management capabilities, but it has aimed to improve the chronic pain epidemic 

alongside other management strategies and policies [22].  

Most of the ECHO programs targeting chronic disease are made up of a diverse multi -disciplinary 

team. As most cases of chronic disease are complex and comorbid in nature, an expert in the disease 

alone would not be sufficient to provide the necessary expertise to ensure thorough expertise on all 

that the disease presents [13]. There are now a wide range of ECHO programs targeting other chronic 

diseases not discussed in-depth in this review, these programs span the globe. As ECHO is being so 

widely employed within chronic disease management an in-depth understanding of its true impact in 

terms of delivering value is more important than ever. 

3.2. Professional knowledge, efficacy, and the dissemination of information  

The original aim of the ECHO model was to remove the barriers to specialist care for patients by 

educating and empowering primary care clinicians [13]. The removal of these barriers allows for 

knowledge dissemination, to educate primary care physicians, thus improving their overall self -

confidence in their practice and thus, their efficacy. Almost every study examining the utility of ECHO 

examines some form of efficacy, knowledge, or confidence. While almost all studies employ these 

outcome measures, the methods used to examine them can differ widely. Self-efficacy tests are very 

commonly employed [23]. These surveys are often carried out pre and post-test for comparison. In 

other cases, a more objective form of pre- and post- assessment was carried out [24]. Self-reported 

confidence is also explored using surveys [25]. Not all tests are “self-reported” with some studies 

opting for more objective measures such as the KnowPain-12 scale. This survey is an adaptation of the 

knowPain-50 in which the test correlates with clinical behaviours and distinguishes between 

physicians with different levels of pain management expertise [26]. Some methods of outcome 

measurement are more objective than others. It is widely known that self-reported data is subject to 

bias [27] and as such, between the self-reported data and non-self-reported data, there are varying 

degrees of reliability, validity, and objectivity. While some act as an objective measurement of 

knowledge gained from the ECHO intervention [28], others are more self-reliant and subjective [20]. 

Although self-efficacy demonstrates improved self-confidence and self-belief in healthcare 

professionals, it has been demonstrated that physicians have a limited ability to self-evaluate [29] and 

as such, while this is an improvement, it may not necessarily translate into clinical relevance.  

3.3. Patient clinical outcomes  

ECHO allows for the breaking of barriers between primary and specialist care, the 

dissemination of information allows clinicians to become more educated in previously inaccessible 

expert care. As a result, patients too have improved access to previously untapped specialist care. 

This diffusion of knowledge and communication allows the closing of the treatment gap in many 

healthcare settings.  
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In general, studies have demonstrated that healthcare professionals engaging in the ECHO project 

feel more efficacious and confident and thus, this should translate into patient outcomes [30,31]. 

However, very few studies have examined patient outcomes [32]. Most discuss how improved 

education should, in theory, translate to better outcomes but few directly demonstrate this.  

Some studies do exhibit how they directly affect patients. When Katzman et al . [33] used ECHO 

as an educational tool for opioid prescribing, the study looked at specific metrics relating to the 

numbers of patients being prescribed opioid analgesics and co-prescribing of opioids per patient per 

year when compared to a comparison group. The number of patients benefitting from this can be seen 

by the sheer volume of patient cases being presented at each ECHO meeting. This demonstrated a clear, 

direct effect on patients. Similarly, some other studies have demonstrated the effect ECHO has had on 

mortality rates within certain complex, chronic disease. Viral response of patients with HCV has been 

compared in patients being treated by specialists and a group being treated by project ECHO healthcare 

professionals, both groups had similar outcomes [15]. 

3.4. A potential for cost-saving  

ECHO could deliver expertise in a short space of time, quickly educating healthcare professionals 

on how to better manage and treat their patients. By being able to access care faster, it can eliminate 

the need for costly and time-consuming referrals elsewhere. While numerous studies imply that there 

are cost-savings, few analyse the cost-effectiveness of the ECHO intervention [34]. Many interventions 

don’t directly discuss cot-effectiveness or cost-saving but do utilise other metrics that would imply 

downstream cost-savings. While in theory, ECHO should demonstrate a cost-saving, in some cases, 

the value of ECHO can be seen in other valuable ways. Generally, most studies that do explore the 

cost-saving potential of ECHO either demonstrate a clear saving or at least a saving in another, non-

economical way [20,31]. While this is typically the case, one study by Rattay et al [34] revealed that 

when the ECHO intervention was implemented in chronic HCV, it was more expensive than traditional 

care. The study discusses that this could be due to ECHO allowing for more targeted screening, higher 

adherence or improved access to treatment but were unable to confirm that this was the case. 

 

3.5. The challenges of the ECHO model 

 

While the ECHO model has allowed for the expansion of specialist care to otherwise deprived 

rural areas, it is not without its own challenges and limitations. ECHO faces barriers to its 

implementation which make uptake of the model limited to healthcare settings that can overcome these 

barriers. ECHO requires high-speed internet in order to operate. While this is not an issue for most of 

the developed world, it remains a problem for healthcare providers working in deeply rural 

communities around the world [35]. Similarly, ECHO faces logistical challenges. As ECHO relies on 

the input from a large multidisciplinary team of experts there may, at times be confusion over which 

care provider oversees certain patients [36] leading to disjointed patient care. Another potential 

challenge facing the future of the ECHO model is the onset of artificial intelligence in the management 

of chronic disease. Healthcare is moving towards more input from artificial intelligence sources which 

are becoming more readily available all over the globe making care more patient-focused and less 

centered around hospital care [37]. If the ECHO model does not integrate these changes into its future 

model, then it may fast become an outdated approach to chronic care management.  
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4. Discussion 

This review examined the current applications of the ECHO model and how those applications 

might change in the future. It is clear from this review that ECHO, since it was first established has 

grown considerably in terms of clinical disease areas and also the impact it actually has on each of 

those clinical areas. As ECHO continues to expand and grow into more geographical areas and more 

clinical disease areas, it can be expected that more longitudinal studies will be available. As digital 

healthcare undergoes constant growth and investment as well as improved regulatory structures, all of 

which have been fast-tracked by the COVID-19 pandemic it can be expected that it too, will encourage 

the growth and dissemination of the ECHO model. 

ECHO is working on closing the knowledge gap between rural and specialist care teams. The 

studies included in this review generally demonstrate improved clinician knowledge in terms of 

understanding symptoms, diagnosis and treatment within a particular disease area which leads t o 

improved confidence and more efficacious work. However, it should also be noted that studies employ 

different metrics and means of measuring these outcomes and some are more objective than others, 

therefore comparing them might be inappropriate.  

It is implied that by improving the standard of care provided to patients that, they too, will benefit 

from this. However, most studies do not actually explore the direct effect ECHO has on patients, their 

potential benefits are merely implied. This, therefore, cannot be used as definitive evidence that ECHO 

truly benefits patients in terms of improved clinical outcomes. One study [32] examined the impact 

ECHO had on patient outcomes and found it to be effective but needed more data to determine how 

efficacious it is. This study only included six papers that discussed patient outcomes and as such the 

data was limited. While ECHO is improving clinician’s self-assessed outcomes, there isn’t enough data 

to examine how patients are directly impacted, the inclusion of how ECHO impacts the health 

outcomes for any given disease within the standard sets prescribed by the International Consortium for 

Health Outcomes Measurement (ICHOM) should also be examined. More patient-centric studies are 

needed in order to obtain a holistic view of ECHO’s value. Further clinical outcome measures should 

be employed including disease severity, impact on quality of life and impact on quality of life adjust 

years (QALY). Similarly, longitudinal qualitative studies are needed in order to assess the effects of 

ECHO, years after its first intervention in order to establish if the effects and adherence to its use is 

short-lived or sustainable long-term.  

Most of the studies included here don’t contain any form of cost-analysis or cost comparison 

between ECHO and the previous care pathway. Without a clear cost-analysis of any kind, it is difficult 

to calculate or examine ECHO’s true value. It has been demonstrated that ECHO can be expensive to 

implement [34] but the exact reasons for this are unclear. Henceforth, future studies should include 

some analysis of cost-effectiveness. 

5. Strengths and limitations of this review 

This review provided a summary of current ECHO interventions being applied within chronic 

disease management as well their advantages and disadvantages. It also helped identify current gaps 

that exist within the literature examining the true impact of the ECHO model allowing for a more 

critical approach to interpreting and conducting future ECHO studies.  
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Alongside these strengths, this review also had its limitations. Firstly, this review was limited by 

its chosen time period. Due to 2020 being the cut-off point for studies, it excludes many newer studies 

that explored the ECHO model during the Covid-19 pandemic. As such studies were not included it 

cannot determine whether ECHO studies are employing some of the aforementioned outcome 

measures that were excluded in historical studies. This review also only included articles available in 

English and therefore may not be exhaustive. 

6. Conclusions and future recommendations 

ECHO has been successfully closing the knowledge gap between specialist and primary care, but 

it is undeniable that studies attempting to demonstrate the positive effects of ECHO contain their own 

gaps. Given the projected growth of digital healthcare it is expected that the ECHO model will continue 

to expand in its dissemination. While ECHO somewhat validates its improvements at improving 

confidence and knowledge with clinicians, there is a need for more patient centric-outcome measures 

to explore the offset effect ECHO has on specific, clinically relevant outcome measurements as well 

as in-depth cost comparators. Therefore, future recommendations include the need for more empirical 

and robust assessments of value within ECHO studies. The use of platforms like ECHO are more 

valued than ever before due to the consequences of the covid-19 pandemic. The pandemic highlighted 

the need for more digital and remote healthcare solutions. Henceforth, it is even more important that 

these solutions are appropriately assessed in terms of cost-effectiveness and that their impact to clinical 

outcomes are examined as they become more routine in chronic disease management. 

Conflict of interest 

The authors declare no competing interests. 

References 

1. World Health Organisation (2021) Noncommunicable diseases. Available from: 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases. 

2. Bardhan I, Chen H, Karahanna E (2020) Connecting systems, data, and people: A 

multidisciplinary research roadmap for chronic disease management. MIS Quart 44: 185–200. 

https://doi.org/10.25300/MISQ/2020/14644 

3. Nicholson K, Makovski TT, Griffith LE, et al. (2019) Multimorbidity and comorbidity revisited: 

refining the concepts for international health research. J Clin Epidemiol 105: 142–146. 

https://doi.org/10.1016/j.jclinepi.2018.09.008 

4. Violan C, Foguet-Boreu Q, Flores-Mateo G, et al. (2014) Prevalence, determinants, and patterns 

of multimorbidity in primary care: A systematic review of observational studies. PLoS One 9: 

e102149. https://doi.org/10.1371/journal.pone.0102149 

5. World Health Organization (2010) Global status report on noncommunicable diseases 2010. 

Available from: https://apps.who.int/iris/handle/10665/44579. 

6. McMahon LF, Chopra V (2012) Health care cost and value: the way forward. JAMA 307: 671–

672. https://doi.org/10.1001/jama.2012.136 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases


103 

AIMS Public Health  Volume 10, Issue 1, 94–104. 

7. McPhail SM (2016) Multimorbidity in chronic disease: impact on health care resources and costs.  

Risk Manag Healthc Policy 9: 143–156. https://doi.org/10.2147/RMHP.S97248 

8. Rapoport J, Jacobs P, Bell NR, et al. (2004) Refining the measurement of the economic burden 

of chronic diseases in Canada. Age 20: 1–643.  

9. Bloom DE, Cafiero E, Jané-Llopis E, et al. (2012) The global economic burden of 

noncommunicable diseases. Available from: https://ideas.repec.org/p/gdm/wpaper/8712.html. 

10. Starfield B, Shi L, Macinko J (2005) The Milbank quarterly. Milbank Q 83: 457–502. 

https://doi.org/10.1111/j.1468-0009.2005.00409.x 

11. Moscovice I, Rosenblatt R (2000) Quality‐of‐care challenges for rural health. J Rural Health 16: 

168–176. https://doi.org/10.1111/j.1748-0361.2000.tb00451.x 

12. Rosenblatt RA (2004) A view from the periphery—health care in rural America. N Engl J Med 

351: 1049–1051. https://doi.org/10.1056/NEJMp048073 

13. Arora S, Geppert CM, Kalishman S, et al. (2007) Academic health center management of chronic 

diseases through knowledge networks: Project ECHO. Acad Med 82: 154–160. 

https://doi.org/10.1097/ACM.0b013e31802d8f68 

14. Centers for Disease Control and Prevention (2021) Know More Hepatitis. Available from: 

https://www.cdc.gov/knowmorehepatitis/index.htm. 

15. Arora S, Thornton K, Murata G, et al. (2011) Outcomes of treatment for hepatitis C virus infection 

by primary care providers. N Engl J Med 364: 2199–2207. 

https://doi.org/10.1056/NEJMoa1009370 

16. Harkins M, Raissy H, Moseley K, et al. (2011) Project ECHO: improving asthma care in New 

Mexico with telehealth technology. Chest 140: 861A. https://doi.org/10.1378/chest.1107313 

17. Lewiecki EM, Rochelle R (2019) Project ECHO: telehealth to expand capacity to deliver best 

practice medical care. Rheum Dis Clin North Am 45: 303–314. 

https://doi.org/10.1016/j.rdc.2019.01.003 

18. Sciences NH (2022) Project ECHO: Data on our work. Available from: 

https://hsc.unm.edu/echo/partner-portal/data-marketplace/. 

19. Bennett MI, Kaasa S, Barke A, et al. (2019) The IASP classification of chronic pain for ICD-11: 

chronic cancer-related pain. Pain 160: 38–44. https://doi.org/10.1097/j.pain.0000000000001363 

20. Furlan AD, Pajer KA, Gardner W, et al. (2019) Project ECHO: building capacity to manage 

complex conditions in rural, remote, and underserved areas. Can J Rural Med 24: 115–120. 

https://doi.org/10.4103/CJRM.CJRM_20_18 

21. Dowell D (2022) Draft updated CDC guideline for prescribing opioids: background, overview, 

and progress. CDC Stacks.  

22. Hassan S, Carlin L, Zhao J, et al. (2021) Promoting an interprofessional approach to chronic pain 

management in primary care using Project ECHO. J Interprof Care 35: 464–467. 

https://doi.org/10.1080/13561820.2020.1733502 

23. Chaple MJ, Freese TE, Rutkowski BA, et al. (2018) Using ECHO clinics to promote capacity 

building in clinical supervision. Am J Prev Med 54: S275–S280. 

https://doi.org/10.1016/j.amepre.2018.01.015 

24. Bikinesi L, O’Bryan G, Roscoe C, et al. (2020) Implementation and evaluation of a Project ECHO 

telementoring program for the Namibian HIV workforce. Hum Resour Health 18: 61. 

https://doi.org/10.1186/s12960-020-00503-w 

https://ideas.repec.org/p/gdm/wpaper/8712.html
https://www.cdc.gov/knowmorehepatitis/index.htm
https://hsc.unm.edu/echo/partner-portal/data-marketplace/


104 

AIMS Public Health  Volume 10, Issue 1, 94–104. 

25. Wood BR, Mann MS, Martinez-Paz N, et al. (2018) Project ECHO: telementoring to educate and 

support prescribing of HIV pre-exposure prophylaxis by community medical providers. Sex 

health 15: 601–605. https://doi.org/10.1071/SH18062 

26. Harris Jr JM, Fulginiti JV, Gordon PR, et al. (2008) KnowPain-50: a tool for assessing physician 

pain management education. Pain Med 9: 542–554. https://doi.org/10.1111/j.1526-

4637.2007.00398.x 

27. Rosenman R, Tennekoon V, Hill LG (2011) Measuring bias in self-reported data. Int J Behav 

Healthc Res 2: 320–332. https://doi.org/10.1504/IJBHR.2011.043414 

28. Hariprasad R, Arora S, Babu R, et al. (2018) Retention of knowledge levels of health care 

providers in cancer screening through telementoring. J Glob Oncol 4: 1–7. 

https://doi.org/10.1200/JGO.18.00048 

29. Davis DA, Mazmanian PE, Fordis M, et al. (2006) Accuracy of physician self-assessment 

compared with observed measures of competence: A systematic review. JAMA 296: 1094–1102. 

https://doi.org/10.1001/jama.296.9.1094 

30. Lalloo C, Osei-Twum JA, Rapoport A, et al. (2021) Pediatric project ECHO®: A virtual 

Community of Practice to improve palliative care knowledge and self-efficacy among 

Interprofessional health care providers. J Palliat Med 24: 1036–1044. 

https://doi.org/10.1089/jpm.2020.0496 

31. Newcomb D, Moss PW (2018) Empowering General Practitioners to manage children with 

ADHD using the ECHO® model. Int J Integr Care 2: 18. https://doi.org/10.5334/ijic.s1080 

32. Zhou C, Crawford A, Serhal E, et al. (2016) The impact of project ECHO on participant and 

patient outcomes: A systematic review. Acad Med 91: 1439–1461. 

https://doi.org/10.1097/ACM.0000000000001328 

33. Katzman JG, Qualls CR, Satterfield WA, et al. (2019) Army and navy ECHO pain telementoring 

improves clinician opioid prescribing for military patients: an observational cohort study. J Gen 

Intern Med 34: 387–395. https://doi.org/10.1007/s11606-018-4710-5 

34. Rattay T, Dumont IP, Heinzow HS, et al. (2017) Cost-effectiveness of access expansion to 

treatment of hepatitis C virus infection through primary care providers. Gastroenterology 153: 

1531–1543.e2. https://doi.org/10.1053/j.gastro.2017.10.016 

35. De Witt Jansen B, Brazil K, Passmore P, et al. (2018) Evaluation of the impact of telementoring 

using ECHO© technology on healthcare professionals’ knowledge and self-efficacy in assessing 

and managing pain for people with advanced dementia nearing the end of life. BMC Health Serv 

Res 18: 228. https://doi.org/10.1186/s12913-018-3032-y 

36. Katzman JG, Galloway K, Olivas C, et al. (2016) Expanding health care access through education: 

dissemination and implementation of the ECHO model. Mil Med 181: 227–235. 

https://doi.org/10.7205/MILMED-D-15-00044 

37. Xie Y, Lu L, Gao F, et al. (2021) Integration of artificial intelligence, blockchain, and wearable 

technology for chronic disease management: A new paradigm in smart healthcare. Curr Med Sci 

41: 1123–1133. https://doi.org/10.1007/s11596-021-2485-0 

© 2023 the Author(s), licensee AIMS Press. This is an open access 

article distributed under the terms of the Creative Commons 

Attribution License (http://creativecommons.org/licenses/by/4.0). 


