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Implementation of DevOps in healthcare systems 

 

  

 

 

Abstract—Organizations have a critical mission to 

transform their IT and company operations and conform to 

IT operations to their strategic objectives. DevOps is a 

collection of techniques and strategies designed to allow 

production and IT teams to work together more closely. 

Nowadays, more and more companies are adopting 

DevOps because of the introduction of continuous delivery 

and software development domains. This paper discusses 

the steps that are now being taken in healthcare programs 

to implement DevOps methods and how they are helping 

them succeed in the U.S. Traditionally, IT functions were 

organized into distinct subunits that were quite 

independent. Following the recognition that the adoption 

of joint, cross-functional DevOps practices is required to 

meet consumer expectations and handle progressively 

complicated IT architectures, many organizations, teams 

have started to embrace DevOps; these teams organize and 

streamline operations to connect functions to better 

respond to customers' evolving needs and apply a 

continuous delivery methodology to product development 

[1]. This paper will focus on the DevOps progression, the 

whole concept of DevOps in healthcare, and its many 

advantages, which include meeting service and application 

goals while maintaining IT quality, effectiveness, 

adaptability, and improving healthcare IT practices, all at 

the same time. A lot of healthcare organizations are 

already progressively acknowledging the significance of 

DevOps as they continue to implement data-driven 

programs and use cutting-edge technology to help serve 

patients and keep costs down. Since healthcare providers 

have to do whatever it takes to be successful, they turn to 

DevOps for ways to be on the cutting edge of the new digital 

medical practice, especially with IT [1]. Examples of 

DevOps being used in sectors such as the financial and 

manufacturing sector, as well as retail and consumer 

applications are seen almost every day. Nevertheless, 

healthcare is in a position to gain from DevOps 

implementation, with enough room to execute, if done 

correctly. Several entities in the healthcare organizations 

are uncertain of where to begin, as to allocate their budget, 

how much it would cost, and how to become successful.   

Keywords: DevOps, Healthcare, Continuous Delivery, 

Continuous Deployment (CD), Continuous Integration 

(CI). 

I. INTRODUCTION 

The healthcare sector is growing at a rapid pace due to 

the high degree of technological developments undertaken 

by both private and public institutions. A service industry 

such as the life sciences is an example of an industry in 

which reliance on traditional approaches will hinder the 

effectiveness. In light of these developments, the increased 

reliance on information technology in healthcare, adoption 

of IT is essential. The merging of agile architecture and 

organizational excellence collectively make up DevOps 

[2]. For greater coordination in healthcare, increase 

efficiencies and agility throughout the lifecycle, engineers 

are working towards creating simpler operations and 

production methods that can deliver coordinated treatment. 

The concept of healthcare-related DevOps not only looks 

at improving organizational quality but also encompasses 

improving software production as a holistic practice that 

works together to improve the systems for digital 

transformation. More specifically, the increased use of 

Agile techniques also helps to grow Agile development in 

all aspects of healthcare solutions [2]. 

The expansion and future success of DevOps 

components in the healthcare industry can be facilitated by 

DevOps-centered architectures and approaches, which use 

a set of principles and practices to have greater operational 

visibility. First and foremost, is to improve the production 

and execution of the overall security, as well as the 

response time to scalability, and customer satisfaction, to 

achieve a competitive edge over market players. There are 

many regulations in place for healthcare institutions, 

including those implemented by the government to hold 

them to account. Every healthcare sector or clinical entity 

owns massive amounts of data that need to be processed in 

an easily accessible location with a single click of the 

mouse, at all times.  In certain cases, cloud applications 

help patients, practices, and employees by giving more 

access to relevant and up-up-to-date health information 

through more of the patient population [3]. 

Instead of the paper-laden healthcare networks, clinics 

and hospitals have been substituted by technological 

applications that go further and are more nimbly connected 

to their administration systems. Data is said to be of 

immense importance to the healthcare sector and thus 

resides at the core of the enterprise. All relevant data must 

be well-distributed and available, but it must also be readily 
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accessible for future verification. In this situation, DevOps 

enters the healthcare arena as a supporting framework. It is 

providing a more competitive advantage through a rapid, 

data-driven, and superior patient care solution to achieve 

better health outcomes. The main aim of this paper is to 

explore the implementation of DevOps in healthcare and 

how the process is significant to the United States. 

 

II. LITERATURE REVIEW 

A. Why should DEVOP in the healthcare industry? 

Healthcare organizations are working together to 

put all of their big data initiatives into action as quickly as 

possible.  While working on these projects, they have huge 

amounts of data sources of varying types, including 

medical devices, EHRs (Electronic Health Records), 

insurance premiums, lab tests, and wearable devices. 

Without all this evidence being ready, care and attention, 

the results of medical and healthcare treatment could be 

ineffective or worsened. A typical development 

methodology that uses conventional SDLC will increase 

the expense and substantially decrease the user-friendliness 

of the project. An important solution to conventional 

software development and delivery lifecycle best practices 

is DevOps which is needed for healthcare organizations to 

increase and speed up big data tool implementation [4]. An 

unknown, anonymous healthcare information source 

engaged IBM recently with a quest to implement a DevOps 

initiative. Making the business structure more precise in 

addition to broadening the product development led to 

better project enforcement, and also benefited product 

advancement, by making it clearer more transparent. 

"DevOps" in healthcare is becoming an increasingly 

impactful approach, helping teams to advance more quickly 

and inexpensively with their work. 

 

B. Step-by-by-step guide on how to 

implement DevOps in healthcare 

Step 1 will involve continuous planning. Continuous 

planning involves an examination of the development and 

operational activities to help change the production and 

operating procedures for the implementation of DevOps.  I 

t is essential to prepare for the financial implications of the 

project, as well as the requisite human resources, during 

this stage. In step 2, there should have a code repository 

with version control.  The version control system, which is 

a must for developers to ensure their work can be well-

coordinated and well managed [5]. For every healthcare 

solution, it is possible to keep track of the updates to the 

software or data as well as an updated version of the 

software code for offline testing and in healthcare, 

application creation can be done using both different offline 

and online copies of the repository. Step 3 is continuous 

integration. There are many methods to improving the 

efficiency of code review. Others are Continuous 

Integration (CI), and some are Process Automation (PA). 

This is where a developer gains a better understanding of 

improvements that are already made in the central 

repository and expands the test coverage before 

implementing changes. Because accurate healthcare setup 

and integration are critical to producing quality 

applications, using CI resources on that aspect of the 

development will expedite the CI process [5]. CI is useful 

for improving software update automation and for multiple 

departments, particularly in cross-departmental integration 

of data is required. Step 4 involves automated build. When 

organizations transition to broader, more comprehensive, 

and effective use of information technology, automation 

(automation as a component rather than solely as a tool) 

comes into play, which improves the retrieval process. This 

code recovery must be activated from the registry and 

afterward compiled into a binary artifact to do periodic 

testing. Step5 involves the automated 

release through Continuous Deployment (CD).  This 

approach to getting the solution into the hands of doctors 

and clinics includes bringing in modifications to the 

program in an automated and periodic manner. In the case 

of customized healthcare solutions [5]. If the development 

software is regularly expanded, the solution is instantly 

made available to those who do not yet have the newest 

versions. The sixth step is constant feedback and 

tracking.  This is the final phase in the implementation of 

DevOps, which must be careful to achieve sustainability. 

As a rule, healthcare software creation applications should 

employ constant management to ensure performance and 

performance are still maintained. Each minor problem 

should be studied in-depth, and input on the results 

gathered from self-monitoring techniques should be 

obtained regularly such that you can keep yourself abreast 

of the major trends over time.  

 
Fig i: DevOps implementation strategy based on six 

fundamental factors. 

 

C. DevOps in Healthcare Best Practices  

It is important to be aware of leading teams; learn 

the collaboration and shared resources and automation 

strategies for QA, development, and strive to keep them on 

the same page. The DevOps team must be able to coherence 

would demand a clear understanding of development, 

testing, and implementation. A fundamental component of 

healthcare product creation is using effective 

communication platforms for cooperation [6]. A 

collaborative approach should involve procedures, such as 

well as coordination, production, integration, monitoring, 

and operations which may make the flow of an automation 

effort streamlined. Stringent systems should be applied in 

the process while development and tooling should 

be modified to support DevOps processes, especially while 

they are in their developing phase. Requests should be 

changed while working to learn and work at a faster pace 

and deal with output changes through the entire production 

and operations scale. For logistical purposes, healthcare 

payers, the modifier should be kept in place and fixed-

reimbursement plans are both a good fit. Through using the 

Kanban methodology for automating the project and 

DevOps, it would be easy to use certain features in agile 

project management and response practices [6]. The 
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Kanban approach uses an advanced analytics system to 

compare the anticipated needs of the project to what the 

team has available to determine the feasibility of 

implementing the same. As expanded, this gives the 

production team the ability to schedule more rapidly, offers 

faster turnarounds, and gives the team complete visibility 

across the development cycle. 

If a developer wants to find out more information 

on how the project runs through both manual and automatic 

systems, they must consider using additional resources to 

observe project and operational details. Although defining 

and documenting the DevOps processes indicators are 

essential to the DevOps tools selection method, they aren't 

mutually exclusive. The functions are self-learning, 

versatile, and thus both simple and efficient, making it 

unnecessary for human operators to intervene while 

making limited or no alterations. Once they're able to 

master test automation and provisioning of test results, the 

team would be able to expand [7]. 

D. Test automation 

In test automation, several algorithms and analyses are 

implemented to examine the software's consistency and 

performance to enable the development team to understand 

and adjust their tactics. It is important to develop a specific 

acceptance test suite for each deployment method. One of 

the most important steps in having a well-defined approval 

test that determines if the deployment was effective. the 

specifics of the software testing involve the degree, as well 

as parameters.  The establishment of evolutionary 

provisions can be made easier for potential regulation 

enforcement needs. 

It is also necessary to ensure that ongoing feedback 

takes place between the team communications to find 

loopholes, flaws, or errors, in the workflow. This can be 

monitored closely, as consistent input is critical to 

measuring performance. Auto-enabled collaboration 

between production teams and the customers may help cut 

inefficiencies. Systems for detecting mistakes and 

notifications, allowing the resolution of problems, as well 

as flagging them, promote efficiency [8]. Finally, it's 

critical to be able to successfully carry out the changes 

described in the final report.  Lastly is the establishment of 

a DevOps Community of Practice (CoP). This contribution 

network ensures the operation and implementation of 

DevOps functions remain consistent and increases the 

frequency of contributions. Furthermore, it encourages 

Q&As, introduces employees to the project, familiarizes 

them with it, and gives the project the thumbs up to start. 

E. DevOps as a service in healthcare 

A focus on effective collaboration in healthcare 

has helped to shift the focus to the services required in 

DevOps as a Service. After a deep-dive into the IT 

infrastructure, an organization can use Salesforce as a full-

service application development environment. Whether the 

existing infrastructure will deal with the sheer volume of 

data generated by the solution is of importance to be a 

determining factor in fundamental is up to debate. 

Conversion can be carried out through either in-only using 

web-based technologies or by software that integrates 

different web-integrated hardware. DevOps systems may 

be used for various tasks including deployment, 

performance analysis, configuration management, and 

management, as well as internal functions. More 

successfully expands the distribution of goods and serves 

the overall product evolution mechanism. 

Both conventional alternative investing options 

yield different investment yields, but DevOps in healthcare 

is a one-time investment that yields a high return on 

investment.  Furthermore, there is no advanced training 

for workers.  Scalability and expandability are in terms of 

the requirements, as well as being able to manage them. 

The way it works is dependent on the kind of data that is 

collected by the medical facilities and pharmaceutical firms 

and accessible by many other actors, requiring further 

information exchange and collaboration.  Additionally, 

because of the greater versatility of web-level solutions, 

DevOps makes it easier for all stakeholders to use 

Deviation-controlled infrastructure [9]. Since there is no 

physical part of the technical solution, hence, the 

accessibility of the software is available to a large audience.  

Instead of using an intricate configuration option to control 

and function and program, the style of deployment uses 

simple ones and helps further to configure the server. There 

is a significant advantage of using many DevOps resources, 

which help narrow the time required for anyone's operation 

by over not much at all.  Software and operations 

developers have built DevOps so that the way that smart 

cloud approach can help address many kinds of security 

issues.  Due to the unique and effective ways of DevOps 

solution, healthcare organizations will take on the needs of 

the consumers in interesting and more productive ways 

 

F. Benefits of DevOps in healthcare 

The main benefit of using DevOps is due to its great 

market versatility for pharmaceutical and biotechnology 

companies.  It fastens the feedback process, thus keeping it 

short and cutting the feed-back time for quality support to 

better customers.  DevOps team focuses on integrating 

information technology within the company's technology 

department by using cultural philosophies, procedures, as 

well as resources, to provide more flexibility for IT 

departments to work together. All these efforts are geared 

toward the advancement of app distribution and software 

features and factors such as lower time to market, easier 

testing, and protection, while also contributing to overall 

customer loyalty and leading to competitiveness [10]. 

Broadly speaking, DevOps has shown to be beneficial in 

about any industry; nevertheless, healthcare organizations 

should take advantage of some of it because of some key 

aspects. 

1. Increases Patient Engagement and Satisfaction 

Throughout the Continuous Delivery 

(CD) and continuous integration and the different solutions 

and resources may now be released together. This helps 

prevent issues or obstacles from being created between 

implementations, particularly where a microservice 

architecture is in use. Solutions to problems including 

current inpatient check-in would help manage the 

management of the throughput in the hospital (when they 

are most likely unwell and are experiencing feelings of 

anxiety, sadness, pain, etc). Another improvement the 

corporation might introduce on the mobile patient interface 

could be a program that informs patients when test reports 

are ready or even an automated service that watches for 

pending appointments and instantly offers a solution in case 

of cancellations. When healthcare institutions are capable 

of implementing more technologies that enhance 

organizational performance while preserving patient 

welfare, the quality of treatment they're receiving, 

retention, as well as the level of satisfaction, will improve 

[11]. 
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2. Enhances a firm's competitive advantage 

New healthcare products face serious time constraints 

as they have to get to market. A significant part is attributed 

to strict rules and protocols being in place due to high levels 

of protection. This is especially significant, as it is less 

important to focus on technology that increases a facility's 

value if it has been seen to improve treatment and 

performance for patients than if there is enough financial 

commitment to put it in place. DevOps expands as it is 

implemented, allowing automatic infrastructure 

maintenance and monitoring to shorten the production 

period, where mistakes and problem fixes can be made 

more rapidly and release expedited [11]. Microservices 

may be used to quickly and effectively provide health care 

systems that can scale both the short and long term. An 

important benefit to reducing the time to market is provided 

by the increased use of healthcare organizations' use of 

software and technology in their digital initiatives, which 

are helping them to stand out from the competition. 

Company developers will be willing to adopt a DevOps 

model, to offer a better experience to patients with 

innovative and updated technologies while they are 

releasing new and better innovations faster than their rivals. 

 

3. Improving infrastructure efficiency 

The development of applications and healthcare 

services that bring innovative healthcare services to the 

market is a major necessity to be implemented.  When an 

ambitious project lasts longer, it is important to plan the 

money wisely.   With DevOps, healthcare providers can get 

better use out of resources, particularly the ones in short 

supply. An illustration of event-driven serverless 

architecture is the fact that only the resources required for 

the application or service being built can be made use of. 

When building applications and programs, the utility 

consumption of capital is what must be of concern. In other 

words, when using a HIPAA-compliant healthcare 

architecture, they can use the DevOps and application 

delivery tools more effectively. 

4. Use of DevOps in Improving Patient 

Engagement 

Ensuring that patients are engaged and happy is vital 

to making the healthcare system work effectively. To 

leverage a microservices architecture needed by most 

patient requirements, continuous delivery (CD) and 

continuous integration (CI) can be used. Other examples 

involve the implementation of a new security check-in 

system in the event of an emergency, handling the 

registration of patients in the in-patient demographic. 

Additionally, patients are informed when test reports are 

posted in new features are put on a patient portal to provide 

quick access to their results, which notifies the patients 

when they are done [12]. These technologies, defined as 

DevOps tools, are useful in many ways for enabling 

companies to look for availability of staff and keep 

customers informed about any changes to the schedule. 

Improved operational quality could come to the aid of 

healthcare by deploying new procedures that would cater 

to the needs of the patient as well as alleviating patient 

needs. The incorporation of such tools is advantageous to 

support work at a greater level, particularly when using 

resources that require extensive use of standard and 

traditional methods.  It also does not impact the levels of 

consumer security, and but increases the quality of the care 

a patient receives hence improved patient engagement. 

 

 

5. Facilitates Regulatory Compliance & 

Information Security 

One of the basic DevOps principles is to provide 

systems designed in a manner that encourages sharing 

infrastructure code through development, deployment, 

update, and operations teams. The most important 

consideration of this approach is the need to simplify 

updates, thereby allowing organizations to conduct them 

over and over time so that they can be implemented in 

several configurations rather than just as needed. 

When implementing policies at the code level, teams help 

organizations to conduct large-or monitor compliance on a 

large scale-scale, while still detecting threats (e.g. HIPAA 

compliance) [14]. 

DevOps is much more than just about the development 

of applications. On the contrary, the distribution of 

additional resources and capabilities by ever-improving 

processes, the term emphasizes being highly efficient and 

powerful. Considering it, think about it as if it was about 

healthcare [15]. This form of technology can transform 

many sectors, but the focus is almost often on financial 

opportunities, and we are seeing it becoming clearer and 

more evident these days with blockchain implementation 

increasing in the fields of healthcare, logistics, supply 

chain, and the distribution side. Users also literally develop 

a blockchain to safely process and transmit patient 

information, which means that they can safeguard it with 

full safety measures through encryption. If they are 

concerned about the shortage of encryption expertise, they 

should know that DevOps is already being employed in 

financial institutions. It is important to the health care 

industry that patients feel secure [16]. Moreover, DevOps 

facilitates entirely different approaches to building 

protection models, such as utilizing agile development, so 

they will use emerging techniques for the first time. 

6. Supports a Data Science Initiative 

Data is continually being produced. We can 

process everything; it's just that much of the results are of 

the other results enabling developers to develop their own 

data resources while keeping the data in a growth phase 

means it will make the data more accessible for use [17]. 

DevOps in the healthcare realm would make it possible for 

new solutions to be created and existing applications to 

gain from cloud solutions After they expand on that 

concept, they can create AI engines that assist with patient 

interaction and even improve health portals.   DevOps 

should be seen with a distributed health system and as a real 

way to provide quality outcomes for patients everywhere.  

III. SIGNIFICANCE TO THE U.S 

HEALTHCARE 

Healthcare systems in the United States are 

benefiting from using DevOps approaches by leveraging on 

the improved IT infrastructure to improve services offered 

to the patients. Services like telehealth and telemedicine 

have integrated DevOps approaches in many states making 

it easy to offer services to the patient more easily. More 

than half of patients opt for digital-capable health service 

providers, according to the Accenture 2019 Digital Health 

Consumer report [17].  For instance, patients stated that 

they were somewhat more inclined to choose an electronic 

follow-up from their provider as compared to 57% in 2016. 

53% are more inclined to choose a healthcare provider that 

provides mobile or telemonitoring services, relative to 39 

percent in 2016. Kaiser is one provider offering telehealth, 

as well as a range of interactive resources to its clients. For 

this to have been successful a business unit at Kaiser 
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needed to re-evaluate the infrastructure processes and 

organizational changes. 

A receptionist may utilize a tablet computer in 

providing patients services in a less patient transaction-

based approach. Furthermore, videoconferencing systems 

provide physicians with the ability to examine and interact 

with patients and patients on a videoconference system. 

There are extensive write-ups and multi-steps in the 

delivery process, lengthy build-up steps and little 

standardized processes, and manual handling, in place, and 

finally, in 2015, Kaiser moved to a faster and more 

measured way of delivering apps. regulations), PCI 

(Payment Card Industry Security) (HIPPA) [18]. 

Most American healthcare facilities often deal 

with enormous huge amounts of data, including EHRs 

(Electronic Health Records), pharmaceutical lab tests, 

medical records, and insurance premiums, and medical 

record-keeping, as well as portable electronic devices. 

Many of these facilities and services need to be well-

ordered in the hospital system's central division to assure 

an adequate supply of services. DevOps has benefited 

many hospitals in the U.S to streamline large data 

management. Big data software does not need to be used to 

handle a lot of smaller types of data because DevOps will 

assist with all of these. 

IV. CONCLUSION 

A significant and valuable part of DevOps's evolution 

in the healthcare sector is rooted in using an inflexible 

workflow model alongside cloud computing. For the IT 

companies, the constant expansion and customer needs 

have become persistent considerations over the years of 

their success, because these challenges continue in tandem 

with market growth and evolving customer preferences 

have presented new and ever-changing obstacles for them. 

There is no question that firms are driven by their need to 

meet increasingly increasing demand, quick and intricate 

needs; particularly when competing with market leaders in 

the development of innovative IT solutions, the speed of 

their operation and execution, and the extent of their goods 

is affected by the use of IT. There has to be a deep-rooted 

market paradigm for the healthcare sector. The use of 

innovative approaches, teamwork, communication, and 

automation are essential, whether they're used traditionally 

or not. It's crucial to get a better view of the current state of 

internal systems and the effect that new solutions have on 

patients and the organization while collaborating with great 

DevOps teams. Among the most successful healthcare 

organizations are those utilizing DevOps strategies to 

realize potential advantages they gain from the approach. 
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