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PATIENT CARE AND QUALITY

FIELD REPORT  

 ‘AGILE’ HELPING MAYO 
IMPROVE ITS PROJ ECTS
n By Eric T. Pool, EdD, PMP; Kenneth Poole, MD, MBA; David P. Upjohn, MS; James S. Hernandez, MD, MS, FCAP, FASCP

GLOSSARY

Agile: “Adaptive life cycles (also known as change- 
driven or agile methods) are intended to respond to high 
levels of change and ongoing stakeholder involvement.”

Source: Proj ect Management Institute

Kaizen Kanban: “A guide to creating prioritized proj-
ect pipelines and setting up improvement boards to 
maximize business success through the execution of 
continuous improvement proj ects.”

Source: Kaizen Kanban: A Visual Facilitation Approach  
to Create Prioritized Proj ect Pipelines. 2016.

Proj ect Management Institute: “Founded in 1969, 
PMI delivers value for more than 2.9 million professionals 
working in nearly  every country in the world through 
global advocacy, collaboration, education and research.”

Source: Proj ect Management Institute

Scrum: “A framework within which  people can address 
complex adaptive prob lems, while productively and cre-
atively delivering products of the highest pos si ble value.”
Source: The Scrum Guide: The Definitive Guide to Scrum, 2016

Total Quality Management: “… a management ap-
proach to long- term success through customer satisfac-
tion. In a TQM effort, all members of an organ ization 
participate in improving pro cesses, products, ser vices, 
and the culture in which they work.”

Source: American Society for Quality.

Waterfall: Also known as “plan- driven” methodology. 
“Develop a plan and then execute according to the plan.”

Source: Proj ect Management Institute’s A Guide to the  
Proj ect Management Body of Knowledge, 2013.

ABSTRACT: As U.S. health care grows in scope and com-
plexity, operational excellence increasingly is defined 
by value. Adopting methods from the worlds of indus-
trial and systems engineering and proj ect management, 
such as Lean and Six Sigma, has become impor tant for 
pro cess improvement and optimizing efficiency in large 
health systems. The Agile framework of proj ect manage-
ment allows for seamless and simultaneous innovation 
and evolution, given health care’s reliance on informa-
tion technology.

PROJ ECT MANAGEMENT IS THE DEPLOYMENT 
of resources and strategy to complete a proj ect (a temporary 
operation undertaken to accomplish a defined goal). The 
traditional proj ect management method has been referred 
to as “waterfall” proj ect management. The term is derived 
from a description provided by Royce in 1970, in which he 
outlined sequential steps displayed in a downward flow like a 
waterfall: “generate system requirements, software require-
ments, perform analy sis, program design, coding, testing, then 
operations.”1

Waterfall proj ect management uses fixed, sequential steps 
to complete pro cesses and proj ects.2-5 It requires considerable 
planning before execution, which is constrained by predeter-
mined proj ect scope, scheduling and bud get. Schedules can be 
lengthened if input from the clinical areas is requested. Despite 
being thought to be rigid and not considered innovative, it 
still remains a highly used method of proj ect management.

An example of a waterfall proj ect in health care: A hospital 
needs to construct a new cardiac catheterization laboratory 
suite, and nearly all of the requirements are known and  were 
used on construction of a separate surgical suite just years ago. 
This proj ect description lends itself to waterfall proj ect man-
agement  because of the similarity to previous proj ects and the 
need to complete the build in a previously defined sequence.

Rooted in total quality management of the 1980s and sub-
sequently pop u lar ized in the software industry in the 1990s, 
Agile proj ect management was developed in response to the 
ever- increasing and evolving demands of the information 

technology industry.6-8 Several Agile frameworks, including 
Scrum and Kaizen Kanban, have emerged over the years.9,10 
For the purpose of this article, the focus is primarily on Scrum.9
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Agile proj ect management involves flexibility and contin-
uous proj ect pro cess improvement using a team approach. 
Even though Agile proj ect management is still constrained 
by proj ect scope, schedule and bud get, responsibility for the 
constraints is shared, a component that makes team compo-
sition and dynamics extremely impor tant for Agile proj ects. 
In the most basic sense, Agile is an iterative form of proj ect 
execution. Trust among team members is critical, and a solid 
understanding of Agile proj ect management by the proj ect 
leader is necessary for success.  Table 1 lists some of the key 
components of a successful Agile proj ect team.

Agile proj ect management can be viewed as team expe-
riential learning. The iterations, termed “sprints,” have dura-
tions of one month or less and commonly are two weeks. This 
schedule allows proj ect teams to stay focused on their work 
and to deliver a portion of the proj ect to the appropriate stake-
holders at the end of each sprint. This pro cess also allows 
testing and feedback to occur early and often during the 
proj ect —  features that increase quality and ensure that ex-
pectations are met.

Creativity is encouraged and flourishes, and innovation 
becomes the byproduct. Although the upfront time con-
straints required by waterfall proj ect management are no 
longer pres ent, considerable time is saved, and teams are 
allowed to provide value to the customer throughout the 
entire life of the proj ect, a characteristic that lowers risk for 
all stakeholders.  Table 2 compares key components of Agile 
and waterfall proj ect management, and Figure 1 provides a 
visual comparison.

An example of an Agile proj ect in health care: A health care 
system is developing a website for which all of the require-
ments are not yet known. However, the key requirements have 
been identified, and  there is a basic understanding of them. 
 There is also a strong need to publish a usable website in a 
short time, prioritized components of which are provider direc-
tory information and the ability for patients to pay a bill. This 
proj ect is best suited for Agile proj ect management  because 

not all requirements have been identified and time constraints 
are tight. With the Agile approach, the team can initiate sprints 
to deliver the provider directory and bill- pay functionality first.

EMERGENCE OF AGILE PROJ ECT MANAGEMENT

Health care delivery systems became more operationalized in 
the 1980s with the emergence of cost- containment efforts and 
medical practice consolidations, mergers and acquisitions. Proj-
ect management practices using traditional waterfall methods 
soon found their way into the health care industry. Examples 
include revenue cycle management, early elec tronic medi-
cal rec ord implementation, surgical and procedural patient 
scheduling, and patient flow in examination offices and emer-
gency departments. Although efficiency improved through 
waterfall proj ect management, its predefined characteristics 
often posed a challenge when fluid, highly variable health 
care workflows  were used.

Currently, operational efficiency is critical for clinical practic-
es and large health care systems. Unlike many manufacturing 
pro cesses, however, health care proj ects and pro cesses consist 
of myriad changing and sometimes- unknown variables. This 
complexity, meshed with the challenge to maximize value, 
volume, and margins, created the need for more versatile and 
nimble proj ect management methods. Innovative health care 
leaders are using Agile proj ect management to meet this chal-
lenge.

Rather than abandoning traditional proj ect manage-
ment in health care, some health care systems are beginning 
to adopt Agile proj ect management alongside the tradi-
tional waterfall methodology. Given the vast amount of in-
formation about Agile proj ect management available in 
non- health care fields, it can be difficult to understand what 
it is, where it should be used, and how to use it within in-
dustries and firms that predominantly use waterfall proj ect 
management.11,12

Mayo Clinic is undergoing an enterprise practice conver-
gence of its three destination sites and large health system 
while cumulatively transitioning to a new, customized elec-
tronic health rec ord. Using the Agile framework within the 
integrated health care system is helping its information tech-
nology department position itself to adequately fulfill diverse 
needs faster than ever and with increased quality using this 
iterative pro cess.

For example, the existence of Agile teams within the infor-
mation technology department allows for production of highly 
customized software with a faster development time, ensur-
ing that patient care is not compromised while minimizing 

 TABLE 1: CHARACTER OF AN AGILE TEAM

Collaborative

Self- managed

Driven

Strong communication skills

Team- focused

TABLE 2: COMPARING AGILE AND WATERFALL PROJ ECT MANAGEMENT

AGILE WATERFALL

Iterative planning Planning before execution

Self- managing teams Traditional pyramid leadership model

Multiple releases of usable products Single release of usable product(s) at the end of the proj ect
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resource use. Metrics of success include implementation and 
integration while not sacrificing patient safety, patient experi-
ence and net operating income.

Another advantage of using the Agile framework includes 
increased transparency both within the proj ect and externally 
to proj ect stakeholders. Mayo Clinic’s Knowledge Content 
Management System within the Knowledge and Education 
Systems Support section uses the Agile framework. This group 
has four main stakeholders:

 ● Knowledge Management (Office of Patient Educa-
tion, AskMayoExpert, MayoExpertAdvisor and Pro-
vider Relations).

 ● Global Business Solutions.

 ● The platform (Sitecore/TopBraid).

 ● Sitecore nonclinical systems (IT Connect/Mayo Clinic 
Health System websites).

Figures 2 and 3 show the reduction in Knowledge and 
Education Systems Support incidents as a result of the iterative 
framework found within Agile. The use of iterations creates 
an environment for stakeholders to prioritize the incidents 
and focus attention appropriately. The definition of incidents 
in this case is defects in the product (for example, a lack of 
testing and clearly defined requirements).

The benefits of the Agile framework have resulted in 
increased requests for Mayo Clinic’s IT department to have 
Agile teams “rescue” proj ects that have used traditional water-
fall methodology. Given the overwhelming success with 
regard to IT productivity and quality, the number of practic-
ing Agile teams within the health care system is expected to 
increase.

CONCLUSION

Change and uncertainty continue to loom over the  future of 
health care. More than ever before, delivery systems must 
be committed to efficient and effective change management 

FIGURE 1: COMPARING ITERATIVE (AGILE) AND WATERFALL FRAMEWORKS
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to be successful. Despite widespread use of waterfall proj ect 
management, adoption of novel Agile methods  will be impor-
tant to mitigate risk, prevent losses, and thus ensure continued 
positive returns, both clinically and financially.

One sign of a successful organ ization is its ability to inno-
vate and manage change. Health care systems are currently 
challenged to do this daily in vari ous forms. The Agile frame-
work of proj ect management provides the necessary tools to 
seamlessly and si mul ta neously innovate and evolve.

 These goals are clearly impor tant in health information 
technology, but Agile methods can be used throughout other 
departments and functions within health care systems. A recent 
article in Harvard Business Review demonstrated the applica-
tion of Agile methodology in many firms.8 Without iterative 
planning, self- managing teams, and multiple releases of usable 
products delivered earlier and with higher quality, the likelihood 
of success of any proj ect diminishes.

The systemic adoption of Agile proj ect management 
can help improve collaboration, communication and team 
dynamics —  all of which are signs of a successful organ ization. 
In addition, early adopters of Agile proj ect management stand 
to gain a competitive advantage when introducing changes 
into their practices by adopting this proj ect management 
method.
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FIGURE 2: AGILE INCIDENT REDUCTION, OVERALL
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FIGURE 3: AGILE INCIDENT REDUCTION, BY GROUP
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EXPERT PERSPECTIVE

HYBRID PROJ ECT MANAGEMENT  
HAS ROLE IN HEALTH CARE  TODAY

n By Amin Hakim, MD, FIDSA, CPE, FACPE

THE REPORT BY POOL, ET AL., ABOUT THE USE 
of Agile methodology to optimize hospital technology is of inter-
est  because of the relative novelty of this approach in that clinical 
setting. The report is consistent with  those from the information 
technology industry, where Agile has been used to enhance the 
speed, quality and/or development cost of products through 
rapid cycles of prototyping, testing and redesign. It is worth 
noting that this approach has been modeled or implemented 
in such industries as forestry,1 textiles,2 education3 and  others.

The call to apply Agile in health care is more than 10 years 
old,4 but most reports from this field are associated with clini-
cal software and analytics.5-7 Flood, et al., adapted Agile soft-
ware development princi ples into an “Agile Global Health” 
model for rapid program improvement8 and reported their 
experience in improving diabetes management in a Maya 
population.9 The Agile method was used to reduce central 
line- associated infections significantly.10  There are more re-
ports that refer to using Agile in quality improvement, but 
they lack descriptions of its implementation.

The transition from waterfall to Agile princi ples echoes 
the move from quality improvement to continuous QI, but 
organ izations use dif fer ent methods for dif fer ent purposes. 
For example, an organ ization might use Agile for software de-
velopment, and the “plan, do, check, act” cycle or Six Sigma’s 
“define, mea sure, analyze, improve and control” protocol for 
nontechnology proj ects. Often, an organ ization also uses a 
hybrid approach where the waterfall outline lends itself to 
managing the overall timeline of the proj ect along with weekly 
sprints —  during which, for example, a new workflow with 
role- specific swim lanes and associated policy and procedures 
are developed while reaching predefined tollgates in the overall 
proj ect plan.

Leagile, a hybrid of Lean and Agile, was described by Bruce, 
et al. They outlined the conditions  under which each scheme 
yields optimal results.2 This approach was deemed more rel-
evant in health care than in manufacturing,11 particularly with 
growing focus on value and high(er) quality at lower cost.

Six Sigma and Lean are best suited for stable environments 
with predictable inputs and outputs, while Agile is best used 
during chaotic times or  under variable conditions with unpre-
dictable supplies and demands. Smaller and mission- critical 
proj ects lend themselves to, and might benefit more from, 
Agile management. Large complex organ izations, including 
 those in health care, need the combined strategy  because 
they typically operate  under both conditions.

Purists have debated the pros and cons of traditional and 
Agile practices, however,  there have been calls over the past 
20 years for combining both.12 A hybrid waterfall- Agile ap-
proach was deemed advantageous and complementary in 
developing a surveillance information system for the preven-
tion of dengue infection.13 The combined Lean- Agile strategy 
also has optimized hospital- equipment supply chain manage-
ment.11,14 This is an area where proj ect management tools 
can optimize yield and lower cost in dif fer ent industries, and 
hospital SCM remains fertile ground for this.

Agile is not a panacea,  because its success or failure relies 
on orga nizational culture, stakeholder owner ship, superior 
communication among team members, conflict resolution 
skills and other  factors. One of the challenges in implement-
ing this approach is that its self- organized team does not 
have a clear man ag er, and the customer might take the lead 
as a scrum master. Proj ect management leaders often like 
waterfall’s clear structure, comprehensive documentation and 
predefined timelines, and they abhor scope creep and vague-
ness that can occur in Agile.

 There is a paucity of published evidence regarding large- 
scale adoption, as reported by Dikert, et al., who found six 
academically sound studies on that topic, and only four  were 
published in journals among 52 papers. The majority  were case 
reports, culled from an initial sample of 1,875 publications that 
primarily represented the software industry.15

Research is needed beyond health care technology appli-
cations to define optimal conditions for selecting a par tic u lar 
approach and the role of blended models in the clinical setting. 
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Apart from quality and user experience metrics, we should 
examine outcomes with such  factors as staffing changes or 
time saved in a pro cess or an implementation, differences 
among clinical settings and institutional types; governance 
models; adoption challenges and the impact of variability in 
demand volume; and testing results, including abandonment, 
redesign and rescoping. Such information  will help us in our 
journey  toward better value.

 Amin Hakim, MD, FIDSA, CPE, FACPE, is a 
member of the Physician Leadership Journal 
editorial board. He has been a physician 
leader at numerous institutions during his 
 career, responsible for clinical operations, 
quality and cost.
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