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Abstract

Importance

Men's health, particularly in the field of urology, is characterized by significant challenges due to delayed engagement in care,
limited access to specialists, and rising healthcare costs. Men often avoid screenings and interventions until conditions become
severe. Thisis compounded by 62% of U.S. counties lacking a practicing urologist with only one new urologist entering the field
for every ten retiring. Historically underserved populations like African American or Latino men face disproportionate rates of
prostate cancer, mortality, and accessibility barriers. These factors result in advanced-stage diagnoses and significant health
inequities. This review explores the role of telehealth and integrated care as potential solutions to these pressing issuesin men's
urological healthcare.

Observations

Telehealth and Al-enabled integrated care offers promising solutions to gaps in access, quality, and cost efficiency in urological
care.These modern technologies enable virtual consultations, point-of-care diagnostics, remote monitoring, and continuous
patient engagement, particularly in areas with a shortage of urologists. Integrated care models, which connect providers and
services for comprehensive, patient-centered care, reduce hospital admissions, readmissions, and the need for advanced-stage
interventions. These models have successfully lowered costs, improved patient satisfaction, and increased male engagement in
healthcare, while the Al-enabled care model further enhances efficiency, improves outcomes and reduces provider burnout.
Conclusions and Relevance

Telehealth and integrated care models have the potential to transform men’s urological healthcare by making it more accessible,
efficient, and equitable. These models present a viable pathway for addressing major gaps in care, though no large-scale
integrated telehealth practices for urology currently exist. Digital health solutions enable healthcare providers to ensure timely
diagnosis and improve outcomes for men. Telehealth models have provided equivalent or superior care to in-person models
while significantly reducing logistical barriers and costs. Addressing these challenges through innovations in telehealth and
integrated careis critical for improving men’s clinical outcomesin the future.
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Abstract

Importance

Men’s health, particularly in the field of urology, is characterized by significant challenges due to
delayed engagement in care, limited access to specialists, and rising healthcare costs. Men often
avoid screenings and interventions until conditions become severe. This is compounded by 62% of
U.S. counties lacking a practicing urologist with only one new urologist entering the field for every
ten retiring. Historically underserved populations like African American or Latino men face
disproportionate rates of prostate cancer, mortality, and accessibility barriers. These factors result in
advanced-stage diagnoses and significant health inequities. This review explores the role of
telehealth and integrated care as potential solutions to these pressing issues in men’s urological
healthcare.

Observations

Telehealth and Al-enabled integrated care offers promising solutions to gaps in access, quality, and
cost efficiency in urological care. These modern technologies enable virtual consultations, point-of-
care diagnostics, remote monitoring, and continuous patient engagement, particularly in areas with a
shortage of urologists. Integrated care models, which connect providers and services for
comprehensive, patient-centered care, reduce hospital admissions, readmissions, and the need for
advanced-stage interventions. These models have successfully lowered costs, improved patient
satisfaction, and increased male engagement in healthcare, while the Al-enabled care model further
enhances efficiency, improves outcomes and reduces provider burnout.

Conclusions and Relevance
Telehealth and integrated care models have the potential to transform men’s urological healthcare by
making it more accessible, efficient, and equitable. These models present a viable pathway for
addressing major gaps in care, though no large-scale integrated telehealth practices for urology
currently exist. Digital health solutions enable healthcare providers to ensure timely diagnosis and
improve outcomes for men. Telehealth models have provided equivalent or superior care to in-person
models while significantly reducing logistical barriers and costs. Addressing these challenges
through innovations in telehealth and integrated care is critical for improving men’s clinical
outcomes in the future.

Keywords: Telehealth; Integrated Care; Men's Health Urology; Trends in Urology; Quadruple Aim
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Introduction

Telehealth and integrated care are becoming increasingly essential to all areas of healthcare. Studies
in men’s health and urology reveal that telehealth and integrated care are vital, especially as the
prevalence of conditions such as benign prostatic hyperplasia (BPH), prostate cancer, and erectile
dysfunction increases'. Telehealth, which involves delivering medical services remotely via
telecommunications technology, enables remote patient-clinician interactions, monitoring, and
management?. Integrated care is a coordinated approach where different healthcare providers and
services are working together to deliver holistic, patient-centered care®. This model ensures that
patients receive comprehensive care, addressing their immediate clinical needs and long-term health
and wellness.

The adoption of telehealth and integrated care in urology may address several critical challenges: low
interest in health engagement by men, a shortage of urologists, and limited access to care. Over 85
million men in the US voiced concerns about cancer, reproductive, and sexual health, yet 55% do not
make the effort to engage in preventive healthcare®. Additionally, 29.8% of the urology workforce is
65 years or older, foreshadowing a massive shortage of urologists insufficient to meet the increasing
demands of an aging population®. Fragmentation in healthcare limits access by causing inefficiencies
and gaps in treatment due to uncoordinated care®’. Telehealth and integrated care improve access to
urologic care while enhancing the efficiency and quality of healthcare delivery. Patients can receive
care at their time and place of choosing, provide at-home, confidential testing, and be more open to
this experience due to ease of scheduling®. These approaches align with the Quadruple Aim in
healthcare, which focuses on improving population health outcomes, enhancing patient care and
experience, increasing provider satisfaction, and reducing healthcare costs®.

Despite challenges such as some patient’s lack of high-speed internet, lack of sufficient video
conferencing tools, lack of technology literacy, and the providers’ resistance to workflow changes,
the evolving landscape of men's healthcare necessitates the adoption of telehealth and integrated care
in urology'®. This literature review highlights the transformative impact of telehealth and integrated
care on urological care, particularly in addressing the Quadruple Aim in healthcare. We review the
historical and recent changes in healthcare delivery models, examine the benefits of these approaches
in improving population healthcare access, and explore their effects on improved patient and
provider experiences. Additionally, we address the economic implications, focusing on how these
models can reduce healthcare costs among patients and providers alike. We also identify the barriers
to implementing telehealth and integrated care and propose potential solutions.

Methods

A comprehensive literature review was done to identify studies in peer-reviewed journals. Studies
were identified using the Pubmed database to ensure high quality studies were identified. Included
studies were identified using the search terms “telehealth” or "telemedicine" or “men’s health” or
“men’s urology” or “integrated care” or “urology trends” or “quadruple aim” or “urologist
experience”. Articles were further refined based on relevance, recency, and study reputability to
ensure effective articles related to telehealth and integrated care in the context of men’s health were
captured.
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Evolution of Telehealth and Integrated Care in Urology

The evolution of care in urology is marked by significant advancements in medical technology and
healthcare delivery models, similar to the evolution of healthcare. Initially, urological care heavily
relied on in-person diagnostic visits, presenting challenges for patients with limited mobility or
residing in remote areas. As noted in Figure 1, Urology 1.0 defines this stage, identifiable by a lack
of technology and reactive, provider-centered care. As medical equipment advanced, along with the
invention of the telephone in the late 19th century, specialization and remote patient access allowed
for a multidisciplinary approach to patient care in Urology 2.0. The mid-twentieth century included
significant advancements in electronic communication that paved the way for teleradiology and
video consultations, marking the beginning of modern telehealth applications in Urology 3.0%.
Accompanied by innovations in medical technology such as electronic health records, urologic care
became more efficient and specialized for men’s health issues. Recent developments in integrated
care models, medical devices, and Al-powered smart health care enabled the personalized, holistic
approach to urologic care defined by Urology 4.0**!4, By 2012, millions of Americans were already
utilizing telehealth services, with urological practices experiencing significant uptake®.

- Smart health
- Connected care

« Personalized medicine
- Electronic health records « Artificial intelligence

« Computerized medical orders
- Remote care and telehealth Healthcare 4.0
- R s | Urology40
ey . Urology 4.0
« Patient encounters « Monitoring devices 1000y

» Treatment and diagnosis Healthcare 3.0 - Integrated, team-based, and
Healthcare 2.0 i

< | « Pre-emptive and preventative
=5 Urology 2.0 ptiv previ iV
treatments

‘ - Technology-driven innovations in g ; ;
- Medical equipment and basic LS ofiathome diagnostcs.

il robotics and telemedicine patient monitoring and telehealth
« Reactive, surgery-focused care | 9 b : " « Specialists from different fields platforms
« Improvements in imaging an ; ;
- Treatment for advanced cases su:) Bl ging provide care independently + Holistic approach through mental,
« Isolated, provider-centric model gery l without integrated collaboration. hormonal, and sexual health

Figure 1. Major innovations in the development of healthcare and Urology.

These early innovations in telehealth set the stage for the widespread adoption of telehealth
technologies and integrated care models in urological care’®?. The development of video
conferencing and real-time data transmission enabled healthcare providers to offer remote
consultations, follow-ups, and monitoring. This approach addresses the problem of lengthy travel
time for urology visits in rural areas. As a result, shifting towards telehealth facilitated remote
consultations and follow-ups, seamlessly integrating other aspects of healthcare delivery and
promoting a more coordinated and patient-centered approach®,

As innovations in telehealth and technology contributed to an evolving healthcare landscape, the
traditional fee-for-service model faced inconsistencies in care delivery and a lack of standardized
care®?, Since the late 20th century, Integrated care models that focus on improving quality and
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patient outcomes while reducing cost and waste are increasingly sought after'®, Figure 2
demonstrates an overview of an integrated care model utilizing telehealth systems in Urology.

[ Integrated Virtual Urology Care | | Integrated External Care Resources |

| Technology Enablers |

Local Clinics

Smart (Al) Local
Virtual Personalized Care  yyopyyq Laboratories
Visits . Accessibility
Care . . .
Coordinators .

Cloud-Based

. Local Imaging
Urologists '
. %F EHR
. ' . l
Hospitals
Nurse .

Practitioners . . .
Medical . Remote Medlf:ahon
Specialists Monitoring Dellvery
Remote Test R
Kits

Local Pharmacy

Care Team

| Remote Patient Monitoring |

Figure 2. An overview of integrated care models. Patients are the focal point of technological
innovations and collaboration between a network of caretakers.?*!

Increasing Access and Patient Experience via Telehealth

Patients face access challenges to urologic care in both rural and urban settings. For starters, 61.4%
of US counties lack a urologist, with less than 10% of primary urology practices residing outside
metropolitan areas®. In rural Western states, the provider deficiency is larger than in Eastern states,
due to sparsely populated areas. Therefore, most rural western counties lack timely access to a
urologist within a 30-minute drive. Conversely, urban areas, despite having higher healthcare
provider densities, face access limitations due to income inequality, lack of insurance, unaffordable
co-pays, and uneven distribution of services. These issues particularly affect minority and lower
socioeconomic status communities, resulting in poorer health outcomes®.

Telemedicine has emerged as a transformative solution addressing access challenges in urology,
particularly in rural areas where the shortage of urologists is pronounced®*. By extending care to
larger geographic regions with 24-hour direct-to-consumer virtual interactions, telehealth effectively
bridges gaps in healthcare availability®. Studies underscore its role in overcoming socioeconomic
disparities, with the recent inclusion of telehealth services by the Centers for Medicare & Medicaid
Services (CMS) during public health emergencies. This significantly improves access for those
unable to perform video visits*.

Research indicates a strong patient preference for telemedicine. In 2016, a study evaluated the
telehealth experiences of 150 veterans with hematuria. With their initial consultation via telephone,
the mean satisfaction scores exceeded 9/10 for overall satisfaction, efficiency, convenience,

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]
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friendliness, care quality, understandability, privacy, and professionalism. 98% of patients in this
study preferred telephone-based encounters to face-to-face clinic visits because they could avoid
transportation-related issues and logistical clinic issues. Additionally, 97% of patients reported high-
quality evaluation, underscoring telehealth's ability to address geographic and socioeconomic
barriers while maintaining high standards of care®.

One barrier to telehealth adoption is that patients may not trust telehealth over in-person care. Studies
indicate that patients belonging to minority racial groups tend to seek care in emergency departments
over telemedicine®. There are trends of mistrust with digital platforms, as well as lack of trust with
physicians over telehealth. The patient-clinician relationship isn’t strong already during in-person
care for some minority groups, and their skepticism for healthcare can be exacerbated during
telehealth appointments**#. Distrust with clinicians negatively affects telehealth outcomes, but a
higher degree of trust conversely leads to higher patient satisfaction with telehealth. Therefore,
telehealth and general trust with clinicians need to be built up in parallel to have better patient

outcomesZ,

The AUA 2023 census report demonstrates 62% of counties lack a urologist, and 25% of
communities lacking a local urologist also lack access to broadband internet®%. This digital divide is
particularly pronounced among older adults, low-income populations, and ethnic/racial minorities
who may not be as familiar or comfortable using technology for medical consultations* . Language
barriers further complicate telehealth adoption; in communities where English is not the primary
language, poor audio translation quality during video visits can lead to declined telehealth visits in
favor of less effective phone consultations®. Less successful telehealth visits are also associated with
a berth of different factors: patients of Hispanic or Latino race/ethnicity, patients insured by
Medicare, Medicaid, or other non-commercial insurance, and patients of low socioeconomic status®.

Addressing these patient-level barriers requires a multi-faceted approach to enhance patients’ trust
with telecommunications and clinicians, improve patients’ access and literacy with technology and
the Internet, and address the socioeconomic and ethnic divide that prevent patients from reaping the
full benefits of telehealth!>2326=283%=34 Tpjtiatives to provide affordable technology and improve digital
literacy among older adults and vulnerable populations are crucial’>®, Integrating robust translation
services into telehealth platforms can effectively address language barriers, facilitating better
communication and care delivery®®. Figure 3 depicts the components of a telehealth system
contributing to patient engagement and accessibility in the context of the quadruple aim of
healthcare. Improving trust among minority patients can be facilitated by healthcare workers of
minority backgrounds being messengers for healthcare innovations.

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]
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and patients. These factors are analyzed through outcome analysis and reviewed in the context of the
quadruple aim of healthcare.
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The US is facing a great shortage in the number of physicians. As a greater portion of the population
gets older, telehealth solutions could provide a transformative approach to compensate for the surge.
By 2030, it is estimated that 20% of the population will be age 65 or older, and this demographic
shift is expected to create a 32% shortage in the number of urologists required to meet the demand of
over 350 million US citizens*. Additionally, the active urologist-to-population ratio has not kept
pace with the growing population, indicating the potential of innovative solutions like telehealth to
bridge this gap®.

From 2016 to 2020, the overall burnout rate among urologists surged from 38.8% to 54%, while the
overall physician burnout rate decreased to 41% by 2020%. The 2023 AUA Census indicated that
71% of urologists have experienced burnout, with 85.6% of female urologists experiencing burnout.
Furthermore, 33% of coping mechanisms by practicing urologists involved maladaptive behaviors
such as drinking alcohol, eating junk food, and binge eating®. Additionally, work-life balance
remains a significant issue, with only 67.3% of urologists reporting sufficient time for family and
personal life in the 2017 AUA Census. This percentage drops notably among female urologists,
especially those aged 45 and under, where only 36.3% reported adequate work-life balance®.

Telehealth has the potential to alleviate some of the pressures faced by urologists by reducing the
need for in-person visits and allowing for more flexible scheduling. By enabling remote
consultations, follow-ups, and even emergency interventions, telehealth can distribute the workload
more evenly and provide support to areas with fewer healthcare resources®. During the COVID-19
pandemic, urology providers reported high satisfaction with telemedicine, appreciating its
convenience and efficiency, indicating a preference to continue using telecommunication with
patients®’. Figure 3 demonstrates the components of telehealth systems contributing to improved
provider experience in the context of the quadruple aim.

Furthermore, advancements in telemedicine technologies, such as Artificial Intelligence and the
Internet of Things, enhance the capabilities of healthcare providers. These technologies enable
automatic note-taking through natural language processing, remote specialist consultations during
emergency operations, and consolidated patient management through IoT platforms®.

Despite innovations, healthcare providers face several barriers to telehealth adoption. One concern is
extensive training on new telehealth technologies, which can be time-consuming and require high
technological dexterity>. Providers are also concerned about the potential overload of patient data
from home monitoring devices, which may be more than they can effectively manage. There is also
resistance among clinical staff adjusting to the workflow changes that telehealth implementation
necessitates, such as adapting to video visits and altered roles within the healthcare team?.

Comprehensive training programs are essential to increase technological proficiency among
healthcare professionals. These programs can ensure clinicians and staff are comfortable with
telehealth technologies and can integrate them effectively into their workflows™. Streamlining
telehealth data management systems to prevent information overload and support maintaining
patient-provider relationships in a virtual environment can also mitigate provider resistance®,
Addressing concerns about changes in workflow and roles through proper training and clear
communication can further enhance telehealth adoption®®.

Telehealth and Urology Cost-Savings

As life expectancy rises, an increasing number of senior men are being diagnosed with cancer,
particularly prostate cancer, which is the most commonly diagnosed malignancy among elderly
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males®. This brings forth the challenge of efficiently managing the long-term health and economic
needs of an aging population®.

Telehealth and integrated care models are well-suited to address these challenges by providing
continuous, patient-centered care that adapts to older adults' evolving health and economic needs*.
For instance, stage 1 detection of prostate cancer through telehealth can save up to $309,000 over
four years compared to a stage 4 diagnosis®. Studies indicate that these models improve patient
longevity and quality of life while managing the economic burden of chronic diseases'>*,

An economic evaluation of telehealth appointments at a National Cancer Institute—Designated
Comprehensive Cancer Center found that telehealth visits yielded considerable cost savings for
patients. In a sample of 11,688 patients younger than 65 years old who completed a total of 25,496
telehealth visits, patients saved on average $147 to $186 per visit. These savings were attributed to
reduced travel costs or time lost from work®.

A review found that telemedicine saved an average of $149 to $252 per patient visit in andrology,
with patients showing a strong preference for videoconferencing over telephone visits, indicating that
higher-quality telehealth interactions contribute to these savings®. Similarly, a study at the Moffitt
Cancer Center analyzed over 25,000 telehealth visits, revealing substantial indirect cost savings. The
study estimated savings from reduced lost productivity due to driving and visit time, averaging
$64.20 per telehealth visit and driving cost savings ranging from $83.20 to $122.00 per visit*. These
savings do not account for additional time and cost savings for caregivers, who often provide
transportation and lose productivity attending appointments*,

Integrated care models also reduce healthcare costs. One approach identified rate-limiting steps and
reduced redundancies, leading to a 69% decrease in per-patient clinic costs, from $619 to $194.
Additionally, the implementation of integrated care increased the number of patients seen per clinic
day from 14 to 43 and improved family experience scores. These findings underscore the significant
cost savings and operational efficiencies that integrated care models can achieve in healthcare
settings®.

Studies indicate that value-based care models in urology demonstrate significant potential for cost
savings by enhancing efficiency and quality in urological practices***. Value-based programs in
urology can reduce unnecessary procedures and hospital admissions, thus lowering overall healthcare
expenditures®. Continuous quality improvement (CQI) interventions, such as audited physician
feedback and educational support, can streamline clinical practices, reduce redundancies, and
promote cost-effective treatments like active surveillance for low-risk prostate cancer®. Furthermore,
integrated care pathways and collaborative approaches in urology can reduce complications and
associated costs®., A common consensus in urologic literature is that value-based care models
prioritizing high-quality, coordinated care can drive down healthcare costs while maintaining or

improving the standard of urological care.

Telehealth and Urology Outcomes

Telehealth in urology has demonstrated significant benefits in patient satisfaction, health outcomes,
and practicing preventive care, outweighing the benefits of in-person care in some situations®. A
recent AUA study explored the standard of care for postoperative visits and clinically relevant visits
in urology, comparing video visits to in-person visits. Within both groups, there were similar
amounts of video and in-person visits, and neither visiting type resulted in any emergency room
visits or hospitalizations within 30 days of their appointments®,
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Telemedicine also plays a critical role in enhancing preventive care, which is essential for managing
long-term health outcomes. Telehealth offers a unique opportunity to enable early detection of
conditions like cancer, reducing the need for radical treatments at later stages of this disease®’. For
instance, the five-year survival rate for early-stage prostate cancer is nearly 100%, whereas prostate
cancers detected at stage four have a five-year survival rate of 28% °**'. Similarly, for colorectal
cancer, the five-year relative survival rate for stage I is about 92%, while stage IV metastatic
colorectal cancer has a five-year survival rate of only 12%%. These statistics highlight the importance
of improving outcomes in men’s health urology through early detection and intervention 42031,
Telehealth can facilitate this by making healthcare more accessible and convenient for patients*.

Integrated care models can significantly improve patient outcomes in urology*. A 2017 study
analyzed 72,411 prostate cancer patients across various market integration levels, finding that those
in fully integrated markets had better outcomes, including higher rates of pre-treatment counseling
and appropriate imaging avoidance®. These patients were more likely to avoid unnecessary
treatments when life expectancy was less than ten years and reduce multiple hospitalizations in the
last 30 days of life. Another study reviewed integrated practice units (IPUs) for prostate cancer and
lower urinary tract symptoms (LUTS), noting increased active surveillance for low-risk prostate
cancer, better adherence to guidelines for intermediate-risk disease, and greater use of androgen
deprivation therapy for high-risk patients. They also observed fewer unnecessary cystoscopies and
hospitalizations in multidisciplinary LUTS clinics®*. These findings underscore the efficacy of
integrated care models in enhancing patient care quality and outcomes, although additional
interventions like bundled payment models may further optimize healthcare value*-2,

The transition to value-based care models is closely associated with enhanced patient outcomes in
urology*=*, Such models have shown to improve patient health through better management and
preventative services, leading to reduced hospitalizations and enhanced overall well-being®.
Additionally, value-based models demonstrate that continuous quality improvement initiatives, such
as audited feedback and adherence to clinical guidelines, significantly improve clinical practices in
urology. This is seen in the higher adoption rates of active surveillance in low-risk prostate cancer
patients and better adherence to safety protocols like the prostate biopsy time-out, therefore reducing
complications®”. Golla et al. reinforces this by showing that coordinated care efforts and integrated
healthcare delivery enhance the management of urological conditions, resulting in fewer
complications and improved patient health outcomes®. These findings collectively indicate that
value-based care models not only optimize resource use but also significantly elevate the quality of
patient care in urology, leading to better health outcomes*=%,

Conclusion

The implementation of telehealth and integrated care models in men’s health urology addresses the
diverse and multifaceted challenges of this field. The complexities of managing common conditions
such as prostate cancer, benign prostatic hyperplasia, and erectile dysfunction necessitate
interdisciplinary solutions. A one-size-fits-all approach is insufficient for these varied health
concerns. While the shift from traditional in-person care to telehealth and integrated models
significantly enhances access and outcomes for a broader patient population, it still faces hurdles
related to the integration of care across different platforms and providers. Telehealth breaks down
barriers in men’s health by providing more flexible, accessible, and convenient care options,
addressing issues of delayed engagement and limited access to urologists. Integrated care models, by
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breaking down the silos that traditionally impede communication and collaboration among
healthcare providers, offer a solution to many of these challenges. However, the widespread adoption
of these models will require overcoming significant structural, technological, and financial barriers.
Nonetheless, the promise of telehealth and integrated care, especially in that of hybrid systems, lies
in their potential to transform urological care, making it more accessible, efficient, and patient-
centered, while also improving provider experience and satisfaction.

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Bisset et d

References
1. Naik N, Hameed BMZ, Nayak SG, et al. Telemedicine and Telehealth in Urology—What Do

9.

10.

11.

12.

the “Patients” Think About It? Front Surg. 2022;9:863576.

Rutledge CM, Kott K, Schweickert PA, Fowler C, Haney TS. Telehealth and eHealth in

nurse practitioner training: current perspectives. Advances in Medical Education and
Practice. 2017:8:399.

Dawda P. Integrated healthcare: the past, present and future. Integrated Healthcare Journal.
2019;1(1):e000001.

Clinic C. Cleveland Clinic Survey Reveals Men’s Top Health Concerns as They Age.
Cleveland Clinic. September 7, 2022.  Accessed October 17, 2024.

https://newsroom.clevelandclinic.org/2022/09/07/cleveland-clinic-survey-reveals-mens-top-
health-concerns-as-they-age

Our Priority: Address the Urologic Workforce Shortage - American Urological Association.
Accessed October 17, 2024. https://www.auanet.org/advocacy/federal-advocacy/workforce-

shortages

McCrum ML, Cannon AR, Allen CM, Presson AP, Huang L.C, Brooke BS. Contributors to

Increased Mortality Associated With Care Fragmentation After Emergency General Surgery.
JAMA Surg. 2020:155(9):841-848.

Spicer N, Agvepong I, Ottersen T, Jahn A, Ooms G. “It”s far too complicated’: why

fragmentation persists in global health. Global Health. 2020:16(1). doi:10.1186/s12992-020-

00592-1

Telemedicine for healthcare: Capabilities, features, barriers, and applications. Sensors
International. 2021:2:100117.

Arnetz BB, Goetz CM, Arnetz JE, et al. Enhancing healthcare efficiency to achieve the
Quadruple Aim: an exploratory study. BMC Res Notes. 2020;13(1):1-6.

Gajarawala SN, Pelkowski JN. Telehealth Benefits and Barriers. J Nurse Pract.
2021:17(2):218-221.

AUA ADVOCACY Safeguarding Telehealth’s Future Beyond 2024 - American Urological
Association. Accessed October 17, 2024. https://auanews.net/issues/articles/2024/march-
2024/aua-advocacy-safeguarding-telehealths-future-beyond-2024

Avoub CH, El-Asmar JM, Abdulfattah S, Fl-Hajj A. Telemedicine and Telementoring in
Urology: A Glimpse of the Past and a Leap Into the Future. Front Surg. 2022:9:811749.

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Bisset et d

Li J, Carayon P. Health Care 4.0: A Vision for Smart and Connected Health Care. IISE
transactions on healthcare systems engineering. 2021;11(3):171.

Scardino PT. Urology: a long history of innovation. Nat Clin Pract Urol. 2008:5(2):59-59.

Castaneda P, Ellimoottil C. Current use of telehealth in urology: a review. World J Urol.
2020:38(10). doi:10.1007/s00345-019-02882-9

Dowling RA, Zhang S, Goldfischer E, Albala DM, Bart A. Telemedicine Utilization in the

COVID-19 Era: Patterns of Care in Community Urology Practice. Urology Practice.
Published online 2024. doi:10.1097/UPJ.0000000000000523

Flournoy R, Shah R, Elizabeth Moisan MS, Oregén C. Telehealth Insights From an

Integrated Care System. AJMC. September 16, 2024. Accessed October 17, 2024.
https://www.ajmc.com/view/telehealth-insights-from-an-integrated-care-system

Shepherd C, Cookson M, Shore N. The Growth of Integrated Care Models in Urology. Urol
Clin North Am. 2021:48(2):223-232.

Wang Y, Hou W, Wang X, Zhang H, Wang J. Bad to All? A Novel Way to Analyze the
Effects of Fee-for-Service on Multiple Grades Hospitals Operation Qutcomes. Int J Environ

Res Public Health. 2021;18(23):12723.

Poonsuph R. The Design Blueprint for a Large-Scale Telehealth Platform. Int J Telemed
Appl. 2022:2022:8486508.

Census Results - American Urological Association. Accessed October 17, 2024.
https://www.auanet.org/research-and-data/aua-census/census-results

Leiser CL, Anderson RE, Martin C, Hanson HA, O’Neil B. Combining Drive Time and

Urologist Density to Understand Access to Urologic Care. Urology. 2020;139.
do0i:10.1016/j.urology.2020.02.004

Khera M, Bernie HL, Broderick G, et al. Sexual Medicine Society of North America
(SMSNA)/American Urological Association (AUA) telemedicine and men’s health white
paper. J Sex Med. 2024:21(4):318-332.

Telemedicine in Urology: The Socioeconomic Impact. Urol Clin North Am. 2021:48(2):215-

222.

Patient Satisfaction With Telemedicine Appointments in an Academic Andrology-focused
Urology Practice During the COVID-19 Pandemic. Urology. 2021:153:35-41.

Ellerie Weber, Sarah J Miller, Varuna Astha, Teresa Janevic, Emma Benn. Characteristics of
telehealth users in NYC for COVID-related care during the coronavirus pandemic. Jamia.

doi:10.1093/jamia/ocaa216

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bisset et d

Rovner BW, Casten RJ, Chang AM, Hollander JE, Rising K. Mistrust, Neighborhood
Deprivation, and Telehealth Use in African Americans with Diabetes. Popul Health Manag.

Published online December 3, 2021. doi:10.1089/pop.2021.0094

Yee V, Bajaj SS, Stanford FC. Paradox of telemedicine: building or neglecting trust and
equity. The Lancet Digital health. 2022:4(7). d0i:10.1016/S2589-7500(22)00100-5

Census Results - American Urological Association. Accessed October 17, 2024.
https://www.auanet.org/research-and-data/aua-census/census-results

Bell A, Lonergan PE, Escobar D, et al. A Cross-Sectional Analysis of Barriers Associated
With Non-Attendance at a Urology Telehealth Clinic in a Safety-Net Hospital. Urology.

2022:162. doi:10.1016/j.urology.2021.08.025

Watts KL, Abraham N. “virtually perfect” for some but perhaps not for all: Launching
telemedicine in the Bronx during the COVID-19 pandemic. J Urol. 2020;204(5):903-904.

Shee K, Liu AW, Yarbrough C, Branagan L, Pierce L., Odisho AY. Identifying barriers to
successful completion of video telemedicine visits in urology. Urology. 2022:169:17-22.

Census Results - American Urological Association. Accessed October 22, 2024.
https://www.auanet.org/research-and-data/aua-census/census-results

Bajaj SS, Stanford FC. Beyond Tuskegee - vaccine distrust and everyday racism. N Engl J
Med. 2021:384(5):e12.

Dornbier R, Gonzalez CM. Workforce issues in urology. Urol Clin North Am.
2021:48(2):161-171.

Nauheim J, North AC. An updated review on physician burnout in urology. Urol Clin North
Am. 2021:48(2):173-178.

Connor J, Zheng Y, Houle K, Cox L. Adopting telehealth during the COVID-19 era: The
urologist’s perspective. Urology. 2021:156:289-295.

Badalato GM, Kaag M, Lee R, Vora A, Burnett A. Role of telemedicine in urology:
Contemporary practice patterns and future directions: Contemporary practice patterns and

future directions. Urol Pract. 2020:7(2):122-126.

Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence, mortality,
survival, and risk factors. Prz Gastroenterol. 2019:14(2):89-103.

National Research Council (US) Panel on a Research Agenda, New Data for an Aging
World. The Health of Aging Populations. National Academies Press (US); 2001.

Strup S, Kraft K, North A, et al. MP02-08 TELEHEALTH IN UROLOGY BEYOND

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Bisset et d

COVID-19. J Urol. Published online 2024. doi:10.1097/01.JU.0001008600.97797.3b.08

McGarvey N, Gitlin M, Fadli E, Chung KC. Increased healthcare costs by later stage cancer
diagnosis. BMC Health Serv Res. 2022:22(1):1155.

Novara G, Checcucci E, Crestani A, et al. Telehealth in urology: A systematic review of the
literature. How much can telemedicine be useful during and after the COVID-19 pandemic?

Eur Urol. 2020:78(6):786-811.

Patel KB, Turner K, Alishahi Tabriz A, et al. Estimated indirect cost savings of using
telehealth among nonelderly patients with cancer. JAMA Netw Open. 2023:6(1):e2250211.

Moukhtar Hammad MA, El-Achkar A, Nguyen T, et al. The pandemic, telemedicine, and
andrology: what have we learned? Sexual Medicine Reviews. 2023:11(3):231-239.

Reitblat C, Bain PA, Porter ME, et al. Value-based healthcare in urology: A collaborative
review. Eur Urol. 2021;79(5):571-585.

Gaylis F, Nasseri R, Salmasi A, et al. Implementing continuous quality improvement in an
integrated community urology practice: Lessons learned. Urology. 2021;153:139-146.

Golla V, Scales CD Jr, Johnson D, et al. Value based payment shift for independent urology
practices: Roadmap and barriers. Urology. 2023;171:1-5.

Sherwood BG, Han Y, Nepple KG, Erickson BA. Evaluating the effectiveness, efficiency

and safety of telemedicine for urological care in the male prisoner population. Urol Pract.
2018;5(1):44-51.

Lin J, Nousome D, Jiang J, Chesnut GT, Shriver CD, Zhu K. Five-year survival of patients
with late-stage prostate cancer: comparison of the Military Health System and the U.S.
general population. Br J Cancer. 2023:128(6):1070-1076.

Prostate cancer prognosis. November 6, 2023. Accessed October 22, 2024.
https://www.hopkinsmedicine.org/health/conditions-and-diseases/prostate-cancer/prostate-
cancer-prognosis

Herrel LA, Kaufman SR, Yan P, et al. Health care integration and quality among men with
prostate cancer. J Urol. 2017:197(1):55-60.

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Bisset et &

Supplementary Files

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Bisset et &

Figures

https://preprints.jmir.org/preprint/69095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Bisset et d

Major innovations in the development of healthcare and Urology.

Evolution of Urology: Technological Adaptations over Time
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An overview of integrated care models. Patients are the focal point of technological innovations and collaboration between a
network of caretakers.

A Contemporary Virtual Urology Integrated Care Model
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Depiction of the review process of components of telehealth systems affecting providers and patients. These factors are
analyzed through outcome analysis and reviewed in the context of the quadruple aim of healthcare.
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