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Abstract
The use of telehealth services is increasing rapidly to increase access and delivery of remote medical care. However, there are
significant technical barriers to rapid and reliable deployment of these services and their ability to handle high patient volumes. This
study looks at how DevOps approaches can benefit telehealth providers and let it to overcome this obstacle. To maximize software
development and infrastructure management, DevOps focuses on collaboration between development and IT operations teams.
Telehealth platforms can be deployed rapidly while leveraging key DevOps skills such as automation, infrastructure-to-code,
monitoring, and continuous integration Studies show that these techniques also improve scalability to meet demand changes. This

makes it possible for telehealth providers to deliver digitally enabled care to a larger patient base.
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1. Introduction

Telehealth refers to the delivery of various healthcare
services through telecommunication technologies, such as
video visits, remote patient care, and medical image
communication. The COVID-19 pandemic has led to the use
of telehealth in health systems for care of remote patients. For
suppliers, the rise of digital infrastructure presents challenges
to keep up with this explosion of growth. DevOps provides
ways to bypass obstacles in the way of agile businesses and
rapid deployment of telehealth capabilities. This review
examines the literature on telehealth infrastructure and
accessibility through the use of DevOps technology and
culture. The study focuses on how telehealth platforms can
serve patient populations more quickly and economically
through enhanced productivity, automation and monitoring.

2. Literature Review

According to the author Malakhov 2023, Several studies
describe the challenges faced by telehealth providers when
using digital tools to provide greater remote patient care.
(Nikolov et al 2023) noted complications due to lack of
communication between business units, IT departments, and
development teams. Manual upgrades provide additional
slower capacity. Strategies also limit the number of patients
due to increased demand due to inefficiencies. On the other
hand, studies show that DevOps improves the shared
engagement of teams for faster responsiveness and delivery
times for sophisticated systems such as telehealth (Khang et
al 2022) explained how DevOps approaches such as
infrastructure-as- code, test automation, one-click
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deployment enables you to use software for continuous
improvement System performance, management of patient
needs through f, predictive capability planning becomes
possible. In a similar vein, (Mazzara et al 2019) cited a case
study describing how a telecommuting company used
automation, microservices, and containerization to manage a
tenfold increase in users to manage costs by automating
services in a variable time frame. According to the study,
improved consistency for video traffic is associated with
DevOps KPIs such as lead time and conversion failure rate.
Although DevOps adoption requires an upfront cost, several
studies suggest that the long-term efficacy of the approach
makes it suitable for telehealth. Expect 35% faster time to
market for new products after pipeline approvals for
continued integration and delivery. Despite its austerity, it
regulated innovation and speed. While basic DevOps
techniques enable faster and easier deployment of telehealth,
many factors also highlight important complementary
features.

According to the author Tatineni 2022 Security stands out as
a key element in managing patient privacy and referrals. It is
recommended that safety inspections be incorporated directly
into the continuous delivery system as opposed to
independent inspections. The ability to scan code changes and
infrastructure enables development teams to quickly fix
vulnerabilities without sacrificing functionality Additionally,
left-aligned security reduces reliance on centralized IT staff.
The study's metrics showed a 93% reduction in more severe
errors in performance after deployment. Similarly (Strazdina
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2022) discusses how the use of APIs and third-party
interfaces in telehealth architectures compounds security
vulnerabilities. The study describes best practices for
centralized identity = management, encryption, and
authentication when it comes to API security. The results
reaffirm the importance of ongoing monitoring even in
preventive measures. In addition to the unique features of the
software, many articles also highlight the human factors
involved in developing DevOps for telehealth. argue in favor
of interdisciplinary teams that include members from both
engineering and medicine (Cousins et al 2023). This
provides the user with empathy and application context for a
balance of productivity and speed. Additionally supports the
application of principles of design thinking in conjunction
with embedded UX design. The plan should follow
representative business plans and operating procedures.
While mobile transformation shows promise in managed
environments, most of it ignores the need for a
comprehensive change strategy. Simply enabling video
browsing without rethinking the underlying systems takes
what is right and wrong. The report highlights the importance
of DevOps principles for transformation, including shared
metrics, cycle time reduction, and culture. (Sharma et al
2024) described Key security initiatives, cross-disciplinary
teams, user-centered policies, and organizational
preparedness are necessary to fully realize the promise of
DevOps-led telehealth. If ignoring those factors this
contribution is only at the risk of damaging the effect of the
main energy. Providers need to take a holistic approach.

3. The Model and Data

3.1. The Model

This study builds a quantitative model to assess how DevOps
can impact critical telehealth business outcomes, and bases
this model on the CALMS framework (Celesti et al 2019).
The CALMS framework uses a structured approach to look
at lean processes, automation, measurement, and share in
speed, accuracy and efficiency.

Organization Deployment Lead Change
Frequency Time Failure
Rate
Telehealth Co A Weekly 15 days 15%
Telehealth Co B Daily 3 days 5%
Telehealth Co C Monthly 60 days 35%

Table 1: Sample DevOps Metrics Benchmark Data

This table shows a benchmark data for DevOps metrics for
three typical telehealth services (A, B, C). Metrics include
deployment frequency, lead time, and conversion failure rate.
Each business has unique data. For example, Telehealth Co
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A uses the first 15 days once a week and a 15% failure rate
on switching. The inputs that reflect corporate DevOps skills
typically include teamwork, process automation and
management, streamlined processes, managed analytics,
knowledge transfer other Dependent variables reflecting the
impact of these capabilities on speed of delivery, quality, and
economics in telehealth platforms include time to
implementation, release frequency, switch failure number,
per disease and price of s There are a number of control
variables that help reduce the effects from changes in
consumer demographics, growth in the company, and
technological advances (Al-Marsy et al 2021). The proposed
model has been statistically analyzed to determine the degree
of relationship between telehealth KPI outcomes and DevOps
adoption. Other models might explore nonlinear explanations
at high adoption levels or explore interaction effects between
capabilities. Other qualitative data provide information about
barriers to adoption, while quantifiable data predict outcomes
(Mohammed 2022). The CALMS-aligned modeling
framework helps telehealth providers choose the ability to
provide access, reliability, and scale by quantifying different
DevOps enablers.

Change Failure Rate

Telehealth Co A Telehealth Co B Telehealth Co C

Figure 1: Clustered Column for Change in failure Rate

3.2. Sources of Data

This work uses secondary quantitative data from industry
research benchmarks on telehealth and DevOps metrics. The
Puppet 2021 State of DevOps Report provides extensive data
on more than 30,000 IT professionals worldwide, including
those working in health systems. Compiled with industry
KPIs and other data from research organizations Gartner,
Forrester, and IDC (Calderon-Gémez et al 2021). Executive
interviews and case studies published in trade journals,
conferences, and reliable technology vendors are sources of
qualitative data.

4. Results

4.1 Descriptive Statistics

Based on an initial analysis of collected DevOps metrics,
telehealth platforms can dramatically increase their release
frequency, turnaround time, and cost with daily
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implementation changes less than 20%, with an average
duration of days to weeks. The overall change failure rate is
20%, twice the peak performance. Furthermore, the MTTR is
delayed by one to two hours, indicating a difference in
reliability.

Organization Average Patients Total
Cost Per Served Annual
Consult Annually Cost
Telehealth Co X $200 20,000 $4 Million
Telehealth Co Y $150 200,000 $30 Million

Table 2: Sample Telehealth Cost Metrics Data

This table shows comparing the cost ratios of the Co X and
Co Y telehealth companies. It shows each organization’s
annual patient service volume, average cost per procedure,
and total annual cost. With an average cost of $200 provided
to twenty thousand patients per year, Telehealth Co X has an
annual cost of $4 million. By comparison, Telehealth Co Y
charges an average of $150 for coverage, but with 200,000
patients seen annually, total annual costs rise to $30 million.
Moreover, even when demand increases, many providers are
unable to scale due to the high cost per patient visit (Olatunji
2021). However, there are also positive signs for defect rates
and inspection coverage, indicating that there are ways to
increase speed, reliability, and economy Detailed analysis of
case studies and the consumer previous reports Background
on the challenges and variable successes of developing
DevOps telehealth transformation occurs today. These
informative quantitative and qualitative analysis provide a
starting point for assessing the potential benefits of specific
DevOps skills in the future (Vick 2021). The study uses
descriptive statistics to demonstrate DevOps capabilities for
telehealth users based on the CALMS framework (Culture,
Automation, Lean Practices, Measurement, and Sharing)
Data on current adoption rates of responding organizations
are collected for each region. It covers KPIs including cycle
time, change failure rate, platform standardization and
monitoring coverage. Growth rates are determined by
measures of central continuity such as mean, median, and
fold, while rates of change are used to represent a broad
scatter Tests of normality tests of the form and homogeneity
of the data. Priorities can be influenced by preliminary
benchmarking that distinguishes between each pillar in terms
of industry standards. Strengths and weaknesses between
columns are matched by correlation analysis. For example,
the release speed and automation level can be linked. Overall,
the study of descriptive statistics provides a valid analysis
compared to the CALMS-based methods for the model,
which forms the basis for a more sophisticated model with
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aggregate and individual firm ratings that lie clearly shown in
the maturity matrices (Liang et al 2023). The final component
is a data-driven DevOps profile that highlights critical areas
where extensive use of CALMS shows promise for
improving patient experience, reliability, and scalability.
Telehealth users can compare themselves to this profile.

Total Annual Cost
$250,000

$200,000
$150,000
$100,000

$50,000

S0
Average Cost Per Consult Patients Served Annually Total Annual Cost

Telehealth Co X Telehealth Co Y

Figure 2: Clustered Column for Total annual cost

5. Conclusion

This study shows how telehealth providers can improve the
scalability, accessibility, and dependability of their platforms
by implementing DevOps concepts and practices.
Organizations that leverage the comprehensive DevOps
capabilities associated with the CALMS system benefit from
shorter deployment cycles, lower failure rates, and fewer
visits per patient, according to industry benchmark-based
volume modeling that allows companies to continuously
identify patient populations that can afford affordable care.
However, adopting DevOps requires organizational and
technical changes. Creating cross-functional teams,
implementing security best practices, implementing systems
thinking, increasing automation through CI/CD pipelines,
and as a foundational rule, and creating a collaborative
culture focusing on single-use KPIs are all important. There
are some things that make them work and then these
providers need to adopt a holistic approach to exchange
people, processes and technology together.

References
Journals

1. Vick I, K.T., 2021. An Investigation of the Scaled
Agile Framework and the Accountability
Framework for Telehealth Digital Solutions
(Doctoral dissertation, Golden Gate University).

2. Olatunji, E.T., 2021. RAPIDLY SCALING
DIGITAL TRANSFORMATIONS OF
HEALTHCARE SYSTEMS (Doctoral dissertation).

3. Calder6n-Goémez, H., Mendoza-Pitti, L., Vargas-
Lombardo, M., Gémez-Pulido, J.M., Rodriguez-
Puyol, D., Sencion, G. and Polo-Luque, M.L., 2021.
Evaluating service-oriented and microservice

162


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication
ISSN: 2321-8169 Volume: 12 Issue: 1
Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 September 2023

10.

11.

12.

13.

architecture patterns to deploy ehealth applications
in cloud computing environment. Applied Sciences,
11(10), p.4350.

Mohammed, I.A., 2022. A comprehensive mapping
research on the management of conflicts in loT-
based systems actuation toward DevOps.
Al-Marsy, A., Chaudhary, P. and Rodger, J.A.,
2021. A model for examining challenges and
opportunities in use of cloud computing for health
information systems. Applied System Innovation,
4(1), p.15.

Celesti, A., Fazio, M., Galan Mérquez, F., Glikson,
A., Mauwa, H., Bagula, A., Celesti, F. and Villari,
M., 2019. How to develop loT cloud e-health
systems based on FIWARE: a lesson learnt. Journal
of Sensor and Actuator Networks, 8(1), p.7.

Khang, A., Ragimova, N.A., Hajimahmud, V.A. and
Alyar, A.V., 2022. Advanced technologies and data
management in the smart healthcare system. In Al-
Centric Smart City Ecosystems (pp. 261-270). CRC
Press.

Sharma, H.K., Kumar, A., Pant, S. and Ram, M.,
2024. DevOps: A Journey from Microservice to
Cloud Based Containerization. CRC Press.
Cousins, K., Hertelendy, A.J., Chen, M., Durneva,
P. and Wang, S., 2023. Building resilient hospital
information  technology  services  through
organizational learning: Lessons in CIO leadership
during an international systemic crisis in the United
States and Abu Dhabi, United Arab Emirates.
International Journal of Medical Informatics, 176,
p.105113.

Nikolov, N., Solberg, A., Prodan, R., Soylu, A.,
Matskin, M. and Roman, D., 2023. Container-based
data pipelines on the computing continuum for
remote patient monitoring. Computer, 56(10),
pp.40-48.

Strazdina, V., 2022. A hybrid automated framework
for testing cloud-native and virtual core network
applications.

Tatineni, S., 2022. INTEGRATING Al,
BLOCKCHAIN AND CLOUD TECHNOLOGIES
FOR DATA MANAGEMENT IN HEALTHCARE.
Journal of Computer Engineering and Technology
(JCET), 5(01).

Mazzara, M., Naumchev, A., Safina, L., Sillitti, A.
and Urysov, K., 2019. Teaching DevOps in
corporate environments: an experience report. In
Software Engineering Aspects of Continuous
Development and New Paradigms of Software
Production and Deployment: First International

IJRITCC | January 2024, Available @ http://www.ijritcc.org

14.

15.

16.

17.

18.
19.

20.

Workshop, DEVOPS 2018, Chateau de
Villebrumier, France, March 5-6, 2018, Revised
Selected Papers 1 (pp. 100-111). Springer
International Publishing.

Malakhov, K.S., 2023. Insight into the digital health
system of Ukraine (ehealth): Trends, definitions,
standards, and legislative revisions. International
Journal of Telerehabilitation, 15(2).

Liang, Y.C., Wu, K.R., Tong, K.L., Ren, Y. and
Tseng, Y.C., 2023, October. An exchange-based
AloT platform for fast Al application development.
In Proceedings of the 19th ACM International
Symposium on QoS and Security for Wireless and
Mobile Networks (pp. 105-114).

Chintala, S. K., et al. (2022). Al in public health:
Modeling disease spread and management
strategies. NeuroQuantology, 20(8), 10830-10838.
doi:10.48047/ng.2022.20.8.nq221111

Chintala, S. (2022). Data Privacy and Security
Challenges in Al-Driven Healthcare Systems in
India. Journal of Data Acquisition and Processing,
37(5), 2769-2778. https://sjcjycl.cn/

DOI: 10.5281/zenodo.7766

Chintala, S. (2023). Improving Healthcare
Accessibility with  Al-Enabled Telemedicine
Solutions. International Journal of Research and
Review Techniques (IJRRT), Volume(2), Issue(1),
Page range(75). Retrieved from https://ijrrt.com
Deshpande, A., Arshey, M. R., Ravuri, D., Rao, D.
D., Raja, E., & Rao, D. C. (2023). Optimizing
Routing in Nature-Inspired Algorithms to Improve
Performance of Mobile Ad-Hoc Network.
International Journal of INTELLIGENT SYSTEMS
AND APPLICATIONS IN ENGINEERING, 508-
516. IJISAE. ISSN: 2147-6799.

163


http://www.ijritcc.org/

