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Abstract
Objective: This case report describes an integrative oncology center’s selection of an electronic health
record system. The goal is to provide a process framework for community integrative cancer care centers
engaging in the selection of an oncology-focused system.
Methods: A core team of experts from the practice assessed needs, held formative meetings,
identified a set of candidate vendors to present, and held summative assessment meetings to select the
product.
Results and Discussion: Of 13 vendors identified, four were excluded because of insufficient
interoperability, program design, lack of training support, and minimal patient involvement. Six
companies were eliminated because of usability standards. Three finalists were evaluated utilizing a
bubble-sorting algorithm, and one vendor was selected.
Conclusion: Electronic health record selection requires thoughtful integration of clinic and patient
needs, service population, and the changing healthcare system. Future studies are needed to establish
formal yet adaptable electronic health selection processes.
Keywords: electronic health record (EHR); electronic medical record (EMR); oncology; medical
informatics; integrative medicine

Introduction
An electronic health record (EHR) system needs to be accessible by multiple end users with different
levels of technological expertise. Thus, the selection of the product is critical. Because each healthcare
community is unique, the EHR selection process is not generic; the process needs to begin with an
exploration of the ecology of the particular service community. The literature provides substantial
information about implementation of EHRs within traditional medical institutions and does so with a
focus on the outcomes of their use after implementation. This focus includes the broad range of new data
collection abilities, greater patient involvement, and the availability of new time-saving practices.1–12
However, the literature includes little information about the initial selection process and how that process
needs to differ across varying clinical environments, including the emerging field of integrative medicine.
What the existing literature does address are the considerations for selecting a new EHR system in light of
ongoing challenges faced in the clinical setting. These challenges include time management; collaboration
between physicians, pharmaceutical teams, and patients; and storage and access to data including
physician notes and test results.13–15 Furthermore, few studies16–18 review the overall steps to be expected
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in the selection process, ranging from identification of needs to user preferences; therefore, additional
studies of the details involved in these stages are needed. Therefore, this article focuses on elucidating the
step-by-step process employed by Salish Cancer Center as each consideration and challenge was
addressed.
As an integrative cancer clinic bringing together practices such as acupuncture, naturopathic care,
Chinese medicine, and chemotherapy, Salish Cancer Center maintains unique cultural considerations. Its
patient-centered focus within an integrative oncology paradigm introduces new challenges in collecting,
understanding, and utilizing information. Traditional EHR systems are designed to accommodate
conventional practices that primarily receive and store structured quantitative data, such as physiologic
test results and treatments. The integrative paradigm expands on this understanding by recognizing the
contribution of the patients’ and practitioners’ subjective experiences in the process of treatment and
recovery as equally valuable sources of knowledge. Thus, the paradigm highlighted here reflects the
importance of the collection of narrative data, which presents distinctive considerations for EHR use and
selection because of the qualitative nature of the data. Commitment to this multifaceted understanding of
healing has informed the study methodology employed here, which emphasizes the importance of
maintaining a high level of evidence-based oncology care, engaging patients and families in meaningful
ways, and providing the foundation for growth of dynamic and effective services. Therefore, we aimed to
identify an EHR system with the capacity to receive, store, and process both structured and unstructured
data to provide a holistic picture of each patient; to capture metrics such as meaningful use and outcomes
in relation to the requirements of the Medicare Access and CHIP Reauthorization Act of 2015 (MACRA);
and to support future alternative payment systems.
This case report describes the process employed by our community cancer center to select a highperforming oncology-specific EHR system. Because the center emphasizes integrative care, our approach
is founded within an equally multifaceted understanding of care. This paper outlines a framework
intended to support other community care centers in selecting an effective and needs-based oncologyspecific EHR system as well as to support oncology centers focused on expanding into integrative
practices and supportive care. By following the approach described in this article to prioritize needs,
healthcare centers of all kinds can be empowered to make informed decisions in the selection of an EHR
system.

Methods
Because of the relatively small size and integrative nature of the center, efficiency and attention to
detail were determined to be of paramount importance in our approach to the selection of a new EHR
system. As a result, the first stage of the process was a rigorous and systematic identification of needs.
To accomplish this step, a core team of experts was assembled from within the practice. These
individuals were chosen on the basis of their direct experience with the functioning of the center and their
potential contribution to its improvement. Those selected were responsible for assisting in the selection
process by assessing needs, holding formative meetings, identifying a set of candidate vendors, attending
the vendors’ presentations, and participating in summative assessment meetings to select the final
product.
The core team consisted of two oncologists, a pharmacist, an information technology manager, the
oncology nurse practitioner, and the chief financial officer. This group conducted internet searches and
held formal and informal conversations with members of the EHR community. Terms utilized in the
online search included oncology medical record, electronic health records, oncology, electronic medical
record, and electronic medical record system. The results of this inquiry contributed to a list of potential
vendors for consideration, as shown in Table 1. In total, the six core team members held seven meetings
over a period of twelve weeks.
After completion of this list, we conducted an initial review of available vendors. The criteria utilized
in this review consisted of the primary tools required for the functioning of an oncology-specific care
team, including oncology-focused programs and functions such as chemotherapy templates,
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chemotherapy ordering capabilities, and common toxicity criteria for adverse events. As a result of this
review, all vendors that were unable to provide these features were removed from more rigorous
consideration, leaving only those best suited to oncology-specific practice.
The remaining vendors then provided a web-based demonstration of their product to the team. The
team was blinded to cost information in order to minimize financial considerations in the early phase of
the selection process. After each meeting, the team discussed the product, reviewed notes, and used the
vendor interaction both from web-based presentations as well as subsequent meetings to continue refining
the scope of needs and priorities. During this stage, usability standards became the primary focus as issues
arose regarding system designs that hindered use of the program with patients, made the process of
recalling information laborious, and made the system incompatible with existing in-office programs and
external sources such as Epic systems. This evaluation of issues regarding usability standards led us to
drop additional companies from consideration.
Next, the team held summative meetings, and a final criteria worksheet (see Table 2) was developed
to display the most important criteria chosen by the team to be used in comparing the remaining EHR
systems.
Before the systems were compared, each team member’s understanding of the criteria worksheet was
assessed until agreement across team members was achieved. To accomplish this, two meetings were
held. In the first meeting, the team engaged in an open discussion in which each member contributed to
the identification of criteria most important for meeting the center’s needs. On the basis of this discussion,
the initial worksheet was developed. The following questions and concerns were discussed: (a) cloudbased versus in-house server-based data storage, (b) collection and maintenance of both structured and
unstructured data, (c) flexibility that would allow the system to remain relevant over time as the practice
evolves, (d) total cost (including initial and long-term service, maintenance, and fees), and (e) userfriendliness. Expansion and improvement of services in the future was also an important theme
considered during this phase of the process. For the full list of factors chosen as guidelines for selection,
see Table 2. The initial worksheet was then emailed to all team members, and they were encouraged to
engage with it over the following week by considering the scope of this worksheet and recording
comments and feedback to be discussed with the team as a whole. In the second meeting, the team
reviewed the worksheet again and considered the additional comments, suggestions, and changes that had
been made or proposed during the week. The worksheet was then updated with appropriate alterations,
which the team reviewed line by line to confirm that every member had a firm understanding of each
component and its influence on the selection.
The final criteria worksheet was then edited to distinguish between negotiable and nonnegotiable
items to reflect the importance of certain features relative to others (see Table 2). This organization was
determined by team consensus with the intent of reflecting the varying levels of importance of the criteria.
Factors such as data storage and user-friendliness were selected as requirements that could not be
compromised in selection, whereas elements such as record transfers and research features were
determined to be less critical. Items in the worksheet were then organized in descending order with the
most important elements at the top. The worksheet was then used, item by item, to further assess the
details of each vendor and examine the products’ form and function within the context of our specific
community. On the basis of this examination, the list of potential vendors was reduced to a final few that
showed the most potential for meeting the needs of our center.
In the last and most rigorous review, a heuristic bubble-sorting algorithm19 was employed to
systematically compare the remaining vendors. This method is a simple sorting algorithm often applied in
computer programs when values must be sorted into an appropriate order for best use. In this process,
values are compared to one another to determine their most effective order. We applied this method to
compare the different features of the worksheet according to their relative importance and assign a
numeric value between 1 (least) and 13 (most). For example, criteria such as downtime and data storage
were given higher values of 11 and 13, whereas others such as research focus and analytics were given 2
and 3. In this process, all elements from the final worksheet were independently compared to one another
to identify which item of the pair had the highest importance to our community practice. When one item
was selected over another, it received a greater numeric assignment and moved higher in the ranking. This
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process was repeated until every element had been compared to every other element on the list and each
had amassed a set of points. The total for each option was then calculated to reveal revealed which option
most effectively met the desired criteria. The option with the highest total score was identified as
representing the values and goals of the center most effectively. This process allowed the team a certain
amount of protection against bias toward one vendor over another because the process consisted of a
systematic classification of needs and focused decision-making.
Compared with other sorting algorithms, such as the bucket sort20 and insertion sort,21 the bubblesorting technique offers a unique approach that is inclusive and efficient. While the bucket-sorting
technique is effective in making comparisons because of its ability to distribute elements into a series of
buckets which are then sorted in relation to others, it can often overgeneralize the information. Similarly,
while an insertion sort is adaptive and stable because of its focus on individually identifying elements of
data and placing them in order, the results are often very linear. Thus, the bubble-sorting method provided
a more organic process of discovery that better suited the amount of data under review, more effectively
guarded against bias, and successfully led to the final selection of an EHR vendor that suited the center
most appropriately.

Results
In the first stage (see Figure 1), 10 vendors were initially identified; four were excluded because of
concerns with overall program design including interface configurations and limited interoperability with
other systems used within the practice, as well as the lack of oncology-specific tools such as
chemotherapy templates. This step left six remaining vendors for consideration.
In the second stage of assessment, the remaining six vendors were further evaluated for usability
standards such as interoperability, training support, and user-friendliness, resulting in the elimination of
three vendors. The remaining three vendors were then selected as the most favorable options for more indepth consideration and assessment.
In the third stage, the final criteria worksheet was developed to prioritize needs and more rigorously
assess vendors. When the final three vendors were evaluated, one was eliminated because of the cost and
challenges involved in the design of its in-house, server-reliant data storage requirements.
In the fourth stage, two vendors remained for comparison. The heuristic bubble-sorting algorithm was
utilized to make the final assessment. In this review, one of the vendors proved to be more desirable than
the other in a number of key categories listed on the criteria worksheet (see Table 2); therefore, it received
the highest total score and was selected to provide the new EHR system at our center.

Discussion and Conclusion
Our goal in this report is to describe the process of EHR selection at a community cancer clinic and
provide a framework for other cancer centers embarking on the EHR selection process. Most notably, our
clinical process included an emphasis on recording less structured data through free-text narrative
responses, which requires the use of systems offering greater flexibility in design and enabling a more
authentic way of engaging with the patient. Our clinicians have the responsibility of providing appropriate
education regarding integrative practices as well as managing the impact of different approaches on
patients with diverse cultural backgrounds. Although these elements mean that our center’s experience is
unique, the EHR selection process itself provides a framework for selection that can be adapted to and
applied in other clinics and situations. This generalizability is possible because the needs-based
orientation of the process allows for an early focus on identifying the specific elements needed in each
practice. Therefore, this framework provides an individualized process that can be tailored to the center’s
needs to enable the most effective EHR selection process.
With regard to other selection approaches, we found that while EHR implementation experiences are
well documented, information about the process of selecting a new EHR system and the challenges
resulting from differences in medical environments is limited.22–26 Thus, individual practices or centers
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must initiate the process with little up-front direction. To be successful, they must first assemble a team of
individuals dedicated to constructing the parameters of the selection process. Second, the criteria for
assessment must be discussed and ranked in importance. Third, the team must hold formative meetings to
evaluate selected criteria. Fourth, each potential EHR vendor under consideration must be tested
according to the criteria. As options are narrowed to the final two companies, the fifth step is to employ a
sorting algorithm, such as a bubble sort, to systematically assess both options according to their ability to
meet the most important needs of the practice. Our description of this process is important because, to our
knowledge, no algorithm currently exists to assist in the selection of an EHR system. Therefore, by
defining the process or method identified here (see Figure 2), this account can provide a framework for
other centers seeking new EHR platforms as well as a reproducible method that may be evaluated as a
general selection process for use in other scenarios in the future.
As the healthcare system moves toward value-based care and reimbursement becomes more
dependent on the demonstrated value of care, selection of an appropriate EHR system becomes critical to
the future success of any healthcare organization. This case study provides a framework that community
cancer centers can follow to guide them in the process of selecting a high-functioning oncology-focused
EHR system.

Future Research
EHRs have become a requirement of modern-day healthcare and play a significant role in both the
patients’ and practitioners’ experience of care. Despite the importance of EHRs, there is no systematic
way to effectively choose which type of EHR system each center requires. Furthermore, as the medical
field continues to diversify, the importance of identifying and fulfilling increasingly complex needs to
guide quality care is more important than ever. As a result, continued research on effective EHR selection
will offer important foundational contributions to the future of healthcare.
In the process of selecting an EHR system for our center, we identified critical gaps in information
that could be addressed by the medical and research community. Areas for investigation include the
following:
1. The need for a formal yet individualized EHR selection system. Although the process we
employed demonstrates one approach to EHR selection, the most effective method for this type of
decision-making remains to be determined. Identifying a validated algorithm to form the basis of
the selection process is important for streamlining and improving the quality of the work that a
team must engage in when selecting a new EHR system. Widely shared needs and concerns can
be represented in a systematic approach that serves to guide individuals in making the best
choices for their workplace. More research is needed to identify how EHR selections can be made
most effectively in order to understand what components this algorithm should include.
2. Definition of the scope of assessment. When looking to compare options, a team must take time
to determine the measures that will guide the evaluation. Questions here include how to assemble
a core team for the EHR selection process and how to ensure all relevant vendors are included the
selection process. Additional questions include the best ways to prioritize criteria, how to define
the selection criteria, and what sorting algorithm to use in the end. Currently, no existing
guidelines address these crucial elements. While each group must examine their own needs in
order to identify the system that is best suited for their practice, researching the process and
defining a general template from which to begin are also important tasks.
3. Implementation of technology. This paper does not address the outcomes of implementation,
specifically in regard to its application in this integrative environment; therefore, this area
requires additional study. After a center selects an EHR, the team should continue to assess and
document the experience of implementation and the system’s function and utility. The challenge
within the integrative paradigm of this center is the successful integration of unstructured
(subjective) information with structured (objective) data, with the goal of providing a more
complete picture of individual patient health. Assessing and documenting this integration is
important for our center and is valuable throughout healthcare because a systematic and
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comprehensive narrative of our EHR experience could provide a template for future technological
advances and could contribute to the literature about how care is provided.
Our center is in a unique position to conduct and contribute strong research addressing the concerns
identified above. Paying heed to approaches presented by Abernathy et al.27 and Sledge et al.,28 the
community could structure itself as a learning healthcare system, in which individual patient data,
including demographics, history, physiologic data, treatments, outcomes, and unstructured narrative
reports from patients, practitioners, and family, are collected. These data are then delivered into an
informatics repository capable of aggregating and analyzing the information. If research at this phase is
conducted in accordance with rigorous evidence-based standards, the results can be used to develop
evidence-based guidelines for treatment. This approach is valuable because guidelines rarely provide
evidence-based information for all treatments at all phases of the disease process. Thus, individual centers
must fill in the gaps using clinical expertise and consensus to specify treatments in the absence of
evidence. Factors such as these are important to include when considering the long-term development of
medical care as well as the adoption of a new EHR system. Elements that constitute a learning healthcare
system, such as interoperability and diversified patient records, are therefore vital in selecting the most
effective EHR platform and must be present throughout the selection process.
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Table 1
Electronic Health Record Vendors Identified for Review
iKnowMed
Doc Assist
CureMD
Flatiron
Meridian
Meditab
EndoSoft
CGM webEHR
MOSAIQ
LeonardoMD
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Table 2
Criteria for Assessment of Electronic Health Record Systems
Nonnegotiable Items
Cloud-based vs. server-based system
Downtime
Data ownership
User-friendliness
Negotiable Items
Implementation process
Record transfer
Training and support
Emergency backup
Customer service
Analytics
Intellectual property
Research
Chemotherapy templates
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Figure 1
Stages of Electronic Health Record (EHR) Vendor Selection
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Figure 2
Process Method
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