
 
  

Improving Oral 
Chemotherapy 

Workflows through 
Process Mapping 

      

      
                                                                  

, Paul Khawaja,  



1 
 

Contents 
Section 1: Executive Summary ....................................................................................... 2 

Problem Definition ........................................................................................................ 2 

Methods of Investigation and Design ........................................................................... 2 

Recommendations ....................................................................................................... 3 

Section 2: Description of Current System ........................................................................ 3 

SSC Internal Process Map ........................................................................................... 3 

SSC External Contact Activity Model ........................................................................... 6 

Section 3: Recommendations for New System ............................................................... 8 

Section 4: Implementation Plan for New System .......................................................... 12 

Team Appendix ............................................................................................................. 16 

Team appendix 1: Plans for Client Proposal .............................................................. 16 

Team appendix 2: Lessons Learned .......................................................................... 16 

Team appendix 3: Calendar Artifact Model ................................................................ 17 

Team appendix 4: Signature Waiver Form Artifact Model .......................................... 18 

Team appendix 5: SSC MAPS Epic Notes Artifact Model .......................................... 19 

Team appendix 6: Copay Assistance Grant Artifact Model ........................................ 24 

Team appendix 7: Manufacturer’s Assistance Grant Artifact Model ........................... 35 

Team appendix 8: Cultural Model .............................................................................. 42 

References .................................................................................................................... 43 

 
 
 
 
 
 
 
 
 
 
 



2 
 

Section 1: Executive Summary 

Problem Definition 
 The University of North Carolina (UNC) Shared Services Center (SSC) is UNC 
Healthcare’s internal specialty pharmacy that provides specialty medications to patients 
suffering from chronic conditions requiring complex treatment plans and close 
monitoring. Our client was the oncology team for patients suffering from Chronic 
Myeloid Leukemia, an aggressive blood cancer necessitating continuous monitoring of 
side effects, dose adjustments, and patients’ adherence to the regimen. Even with 
insurance, patients are faced with high prescription costs, often resulting in the self-
discontinuation of medication without consulting with the provider. The Medication 
Assistant Program Specialists (MAPS) team at UNC SSC work with patients to arrange 
for financial assistance in the form of free drug samples, manufacturer or not-for-profit 
grants, co-pay assistance, etc. This is an elaborate, lengthy, documented process that 
is practically standardized and streamlined. However, in about 30 percent of cases, 
patients are not eligible to avail UNC SSC’s services (mostly due to insurance reasons) 
or choose to use external specialty pharmacies. This is an even more cumbersome 
process since now the pharmacist is unable to follow-up with these patients due to 
organization level complications in working with external pharmacies. Currently, UNC 
Healthcare does not have a documented procedure for following up with patients 
recently prescribed an oral chemotherapy treatment plan. Identifying follow-up 
procedures and devising ways to standardize and simplify such processes are critical to 
improving medication adherence and patient outcomes. 

Methods of Investigation and Design 
Our main sources of investigation comprised of immersion experiences, literature and 
existing healthcare data, as well as review of artifacts. We conducted several successful 
key informant interviews with our client and the staff at UNC SSC. In addition, we 
undertook a contextual inquiry field interview with the pharmacist (client) at UNC Cancer 
Hospital which gave us insight into the workflow and the challenges associated with it. 
Numerous artifacts were generated out of these interviews which were converted to 
models. Moreover, we utilized Microsoft Visio to design activity models to facilitate 
better understanding of the current system and how an improved system could be 
implemented.  
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Recommendations  
Based on our interview findings, we propose the following recommendations: 

1. Documented process for handling external pharmacy and external funding 
procedures 

2. Improve EHR (EPIC) interface to add an editable calendar feature 
3. Electronically fillable signature waiver form in the patient portal (MyChart) and 

requested at initial visit   
 
The justifications for each of these recommendations will be discussed in more detail in 
section 3 on recommendations for the new system. Brief justifications for each 
recommendation and their anticipated benefits are as follows: 
 
For our first recommendation, we believe a well-documented process map will allow for 
a more standardized process overall. Among the benefits of doing this include 
improving coordination between parties, improved documentation for training new 
personnel, and communicating the issues and challenges more effectively to pharmacy 
administration and potential funding sources.  
 
For our second recommendation, we believe a calendar feature embedded into EPIC 
will help the pharmacist spend much less time tailoring medication plans for patients, as 
well as give patients easier access to their calendar through an online system.  
 
Finally, for our third recommendation, the main benefit of having the signature waiver 
form filled electronically and requested at an initial visit would be that the process of 
getting patient’s their financial assistance would be expedited by avoiding the need to 
contact those patients several times to request information from them.  

Section 2: Description of Current System 

SSC Internal Process Map  
The current system is comprised of an internal process model (see: Figure 1, below) for 
handling patients who fill prescriptions at UNC.  One key issue with this system is that it 
only represents part of the current workflow that does not involve coordination with 
external pharmacies. This model has a few key issues that make it challenging to follow. 
First, it lacks a component for handling patients who fill prescriptions outside of UNC 
(i.e. an “external” process model), which make up at least 30% of patients the pharmacy 
deals with. It also has several repetitive elements and a left-to-right orientation, which 
make it challenging to understand the flow of this process.   
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Figure 1: Internal Specialty Pharmacy Process Map1 

We revised the model of the current internal system into the activity diagram below:  
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Figure 2: Revised Activity Diagram of Internal Process Map 
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SSC External Contact Activity Model 
As discussed above, at the time of this project, no documentation existed for the 
workflow and process of contacting external entities when patients were either a) unable 
to afford their medication, b) filling their prescription at an external pharmacy (i.e. CVS, 
Rite Aid) or c) unable able to afford their medication while filling at an external 
pharmacy. This model was created to visualize the flow of information between SSC 
pharmacy personnel, their patients, external pharmacies, and drug manufacturers. 
Note: “Fill at UNC” is determined by the patient’s insurance coverage and personal 
preference. The provider will attempt to fill prescription (Rx) at UNC unless medications 
are not covered by UNC. 
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Figure 3: External Rx Fill Activity Diagram 
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Section 3: Recommendations for New System 

Based on our interview findings, we propose the following recommendations: 
1. Documented process for handling external pharmacy and external funding 

procedures 
2. Improve EHR (EPIC) interface to add an editable calendar feature 
3. Electronically fillable signature waiver form in the patient portal (MyChart) and 

requested at initial visit   
 
Documented External Pharmacy Process Map 
 
In our initial meeting with the Pharmacist, we were presented with a detailed process 
map (see: Figure 1, above) that outlined UNC SSC’s workflow. Despite being a 
complicated map involving several entities and decision points, the fact that such a 
document exists means that the workflow is relatively standardized and streamlined. 
When followed carefully, it helped improve patient medication adherence. However, 
about 30 percent of patients who frequent NC Cancer Hospital either cannot get their 
prescriptions filled at UNC SSC or choose not to. This prompts the Pharmacist to initiate 
a time-consuming, extensive process to assist patients with filling their prescriptions at 
an external specialty pharmacy at a lower cost (if possible) and without considerable 
delay. This may be described as a one-man show with the Pharmacist carrying out a 
major chunk of the activities, ranging from acquiring external funding to applying for free 
drug samples from drug manufacturers to contacting external pharmacies for 
prescription fills. Frequently, he takes the help of hospital volunteers, pharmacy 
students or residents to obtain status updates. Without any established documentation, 
the pharmacist is required to train his temporary assistants, who may or may not have a 
pharmacy background or knowledge in the field, on the complicated process which 
further consumes his time. In addition, during our contextual inquiry, we observed that 
he was interrupted by physicians and other providers about 5 times in a 90-minute 
period, which stalled the process. 
These findings prompted us to design a simplified workflow model that outlines the 
steps involved in prescription fills at an external pharmacy (see: Figure 3, above). The 
pros, cons and limitations to this new model and its potential use are as follows:  
 
Pros: 

• A well-defined and documented process map ensures a standardized process. It 
can be used as a reference chart across UNC SSC Pharmacy and NC Cancer 
Hospital Pharmacy. 
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• This will help pharmacy administration understand the time and effort spent in 
communicating with and reaching out to pharmacies and external funding 
sources, allowing the pharmacist-in-charge to argue for increased support staff. 

• This will also serve as a training aid when onboarding new personnel, with or 
without a pharmacy background. 
 

Cons and Limitations: 
• This documentation will not aid in simplifying the complications associated with 

the process. It doesn’t make the job of the pharmacist easier, it only streamlines 
the process and serves as a visual aid. 

• If the workflow changes drastically, this process map will be obsolete and a new 
one will need to be created in its place. However, during our key informant 
interviews, our client did not foresee this happening any time soon. 
 

EPIC Calendar Feature 
 
During the contextual inquiry interview with the pharmacist, we found that he spent 
nearly 30 minutes creating a medication calendar and customizing it for each of his 
patients depending on the medications they were on, the strength or dose of each, the 
frequency of administration, and any other important education tips. This calendar 
serves as a patient education tool, in addition to a handout that can be referenced by 
the patient or the pharmacist, when the need arises. Since these patients are chronic 
sufferers of the aggressive cancer, Chronic Myeloid Leukemia (CML), their medication 
regimens are complicated and prolonged including multiple drug therapies with specific 
administration guidelines (e.g. some with food, some without; some taken daily, some 
weekly, etc.). This vital document was created manually using a generic template found 
through a Google search, and then, customized on MS Word. This prompted us to think 
of a way to incorporate this feature within EPIC, the hospital’s electronic health records 
system, to reduce the time and risk of typographical and medication errors. We suggest 
a built-in customizable calendar template within a “patient chart”. We put together a 
prototype of this calendar within the EPIC interface (see: Figure 4, below). This 
prototype is based on the sample calendar we collected during the contextual inquiry, 
which we first analyzed as an artifact (see: team appendix 3 – calendar artifact). The 
pros, cons and limitations to following this recommendation are as follows:  
 
Pros: 

• Linking the calendar feature to an electronic health record, such as EPIC, or an 
online patient chart, such as MyChart make it quick to access and easy to 
reference. 
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• With a calendar embedded in a “patient chart”, the pharmacist can effortlessly 
tailor it to the patient’s chemotherapy regimen by choosing from the patient’s 
existing medication list, along with the dose and route of administration. This 
built-in template comes with clickable fields to manually enter data allowing 
autonomy. 

• The pharmacist does not have to re-make the calendar from scratch at the end of 
the patient’s current treatment regimen. 

• This tool minimizes potential errors relating to a patient’s demographics (name, 
date of birth) and medications (drug names and doses). 
 

Cons and Limitations: 
• While this feature exists in other parts of UNC Hospital, the NC Cancer Hospital 

is yet to adopt it. This may be attributed to a general lack of awareness on the 
part of the pharmacist, or budgetary or other corporate concerns. 

• The usability and customizability of the existing feature has not been analyzed.  
• It would not be feasible to circumvent using a system like EPIC and MyChart for 

creating a patient calendar because if the pharmacist uses an online system, that 
system must be HIPAA compliant (i.e. patient information must be secured and 
protected). Therefore, a resource such as google calendar would not be an 
acceptable alternative if the EPIC calendar was not feasible to implement.   
 

 
Figure 4: Patient Medication Calendar Within Epic 
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Electronic Signature Waiver Form 
 
During our interview with the Medication Assistance Program Specialists (MAPS) team 
at UNC SSC, we were informed about a Signature Waiver Form required by patients to 
complete prior to seeking financial aid (see: team appendix 4 – signature waiver form). 
This form and subsequent paperwork constitute as a significant hurdle in the process of 
providing timely aid and medications to patients for several reasons. Providers often fail 
to inform patients about this form or about the MAPS team, making it difficult for the 
team to get in touch with the patients when requesting financial information from them. 
Furthermore, existing approved applications and financial documentation expires after a 
year, requiring the MAPS team to initiate the cycle all over again each year. In order to 
circumvent this roadblock, we recommend the following: 

• Providers must inform patients about MAPS right at the offset and ask them if 
they think they will need financial assistance. 

• Patient could be provided with a digitized version of the form, possibly through 
MyChart so that they can fill it in a timely manner and expedite the process. 

 
The pros and cons to following this recommendation are as follows:  
 
Pros: 

• Making the form available through MyChart allows ease of access for the 
patients. 

• Circumvents the issue of patient having to fill out the form and fax it to the 
pharmacy, reducing delays. 

• Digitizing the form protects patients’ privacy and allows them to complete the 
form securely, as opposed to providing personal financial information over the 
phone to a stranger. 

• If there is any change in the information provided, patients can easily log on and 
make the necessary changes, as needed. 
 

Cons: 
• Some patients, particularly elderly patients, may not be comfortable with 

technology and prefer to use paper forms instead. 
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Section 4: Implementation Plan for New System 
As this project consists of three distinct recommendations/changes, we have outlined 
three individual plans for implementation and the feasibility of each. 
 
I.  Epic Calendar Feature for NC Cancer Hospital 
 
While the NC Cancer Hospital, UNC Shared Services Center Pharmacy, UNC 
Malignant Hematology Clinic, and several other centers all operate under the umbrella 
of the UNC Health System, Epic Systems’ EHR software is customized for each unit; 
functionality and features are not consistent across all of UNCH. During the course of 
the project, we identified the need for a calendar function to be programmed into our 
client’s Epic platform, a feature already available to other providers within the healthcare 
system. Implementing this at our client’s location should be both feasible and cost 
efficient. 
 
Estimated Budget  

 
  
Labor Hours and Cost shown above were taken from an estimated $50/hr rate for Epic 
Software Developers. 
 
Develop Preliminary Design Specifications 
During this phase, the client and software developer will discuss features such as 
enabling pre-populated cells, drop-down lists of patient-specific medications, recurring 
medication schedules, and the ability to print the calendar in a patient-friendly format. 
Detailed wireframes may be produced.  
 
Develop Components 
Once product specifications are agreed upon and a cost assessment is made, the 
developer will create a prototype of the calendar for testing prior to launch. 
 
Perform Unit/Integration Test 
The prototype will be tested with a select group of providers/the client for usability. Final 
revisions will be made, and the product will be made live. 
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Train Users 
If necessary, the developer will walk the client through all calendar features and provide 
a training guide. The client will then be responsible for dissemination and future staff 
training activities. 
  
 
II. Electronic Signature Waiver Form 
 
As mentioned in our recommendations, two changes are needed to implement an 
improved version and process for the current signature waiver form.  

1) Alter clinic workflow to provide the signature waiver form early on, once a 
provider has determined the potential need for an oral chemotherapy medication. 

2) Duplicate the current physical paper signature waiver form into a digital version 
made available within UNC’s patient portal, MyChart. 

 
We estimate that creating an electronic version of the signature waiver form is as 
equally feasible as designing the Epic Calendar Feature. Electronically fillable forms are 
already provided to patients in MyChart, often collecting personal data such as 
insurance information, individual and family health history, and billing/payment 
information. The electronic signature waiver form will require an Epic Software 
Developer to customize an existing MyChart form template to include content and fields 
requested by the client. 
 
Estimated Budget 

 
 
Develop Preliminary Design Specifications 
During this phase, the client will provide the Software Developer with the current 
signature waiver form, annotating where patients should be able to fill out the form, 
which fields should appear as multiple-choice options (i.e. “Indicate your current 
estimated household income”) and how form content should be displayed. 
 
Develop Components 
The Software Developer will spend this time developing the form and creating rules to 
ensure the appropriate patients are sent this form at the proper time. If desired, the 
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client may restrict automation and request a function allowing the form to be manually 
delivered to the patient by internal clinic staff.  
 
Perform Unit/Integration Test 
The prototype form will be sent to a mock patient account to test delivery. Within this 
account, the form will be filled out and sent back to the client’s in-basket. 
 
Train Users 
Clinic staff (specifically the MAPS team) will be trained in using Epic software to deliver 
this form, as well as the process for monitoring form completion. Clinic staff will need to 
understand how to access the completed form once it is returned by the patient, as well 
as removing the uncompleted digital copy of the form from the patient’s MyChart 
account if a paper copy was received.  
 
We expect the biggest hurdle to implementing this form will be in altering the current 
clinical workflow to provide both the electronic and paper versions to the patient during 
one of their initial visits. While rules can be created within Epic to automatically deliver 
the electronic copy of this form, many patients may not have an activated MyChart 
account or feel more comfortable sending their sensitive information via mail. As 
previously stated, the electronic version of this form is designed to supplement the 
current process, not replace it.  
 
III. External Pharmacy Workflow Model 
 
As previously mentioned, at the time of the project’s inception no workflow model 
existed to provide guidance on contacting external pharmacies or their relation to 
external funding mechanisms. An external pharmacy workflow model was created to 
serve as a reference guide for clinic staff as well as a training aid during onboarding. As 
the model has been created as a deliverable for this project, its feasibility and 
implementation challenges lie within changing the clinical processes themselves. While 
time spent reviewing the workflow model may be minimal, long term adherence to this 
process with little deviation may take considerable effort on behalf of the clinic. During 
the course of the project, we learned that while the original SSC Pharmacy Workflow 
model previously created by the was proven to make the clinic run more efficiently1, 
challenges still remain in its adoption and adherence. 
 
The documentation of this process also has its risks. As unforeseen changes to other 
clinic processes occur, this model may become inaccurate or obsolete.  
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Implementation Effort and Relative Value 
The chart below outlines the estimated relative value and effort associated with each 
recommendation. When compared to other initiatives that health care systems 
frequently take on, the relative effort may become very minimal.   
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Team Appendix 

Team appendix 1: Plans for Client Proposal 
Our plans to propose our recommendations to our client, as well as the SSC MAPS 
team, will begin with sharing, by email, a modified version of this document with our 
team appendix removed. We will also inform both our client and the MAPS team 
members we were in contact with that we have several annotated artifact models that 
they can request from us if they would like to have them. We will not, however, provide 
access to our cultural model. In our email to our client, we will ask that he takes a look 
at the document and come up with any questions he may have to ask by email for the 
time being, and then in person during a meeting following the holidays. Our reasoning 
for delaying an in-person meeting with our client until the start of next year is both due 
to scheduling issues on our end and our client’s. We also believe that an effective 
implementation plan cannot be started before the holidays, so it would be best to 
present the information to our client at a time where he can more easily begin the 
implementation process if he chooses to. For the MAPS team contacts, we do not have 
any plans to meet them in person to explain our recommendations. This is in part due to 
their availability and location, as well as the fact that they will not play as important a 
role as our client in the implementation of this plan. However, we will ask them to review 
the document and contact us by email with any questions they may have. We will also 
specifically let them know that we made an artifact model out of the signature waiver 
form they provided us, and that we would be happy to provide them with that model.  

Team appendix 2: Lessons Learned 
We believe that our overall performance throughout this project throughout this project 
has been good, though we encountered several challenges that we could learn from to 
improve our approaches to future projects. Some areas for improvement include:  

• We did not always anticipate the limits to access of information we will encounter, 
especially in connecting with either our client or related groups in a timely 
manner, given our short project schedule.  

• We were ultimately unable to get in contact with several groups (grant 
applications, patients, and external pharmacies) that would have been helpful for 
developing a more nuanced picture of the problems with the current process.  

However, there were some areas where we felt we did particularly well and made the 
right choices. These strengths include:  

• Our ability to identify artifacts that would be of use to us for understanding some 
of the challenges and limitations our client and related parties face.  
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• Our choice to interview people who may not be directly involved in the workflow 
we were trying to improve (i.e. the SSC MAPS team) as a means to get better 
insights into how similar processes work and related challenges these processes 
may have.  

• Our overall teamwork and communication structure was very effective. Feedback 
was always well received, each member contributed to discussions, and work 
was divided between members fairly and everybody completed their part as 
promised.  

Overall, some lessons to take into future projects include: 
• Pay extra attention to following up with the client and other groups involved when 

needed. While our client and the SSC MAPS team members we spoke with were 
both very helpful, they often forgot to provide us with information we requested 
in-person until we reminded them of it in a follow-up email.  

• Try to get in contact early with any group that could help you to better understand 
the problem. Often the more distance a group or individual has to the process 
you are working on, the more difficult it will be to get in touch with them.  

• Continue to be mindful of the artifacts and actors within a system and carefully 
analyze each component in a detailed manner, as well as the interactions 
between the artifacts and actors.  

Team appendix 3: Calendar Artifact Model  
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Team appendix 4: Signature Waiver Form Artifact Model 
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Team appendix 5: SSC MAPS Epic Notes Artifact Model 
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Team appendix 6: Copay Assistance Grant Artifact Model 
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Team appendix 7: Manufacturer’s Assistance Grant Artifact Model 
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Team appendix 8: Cultural Model  

 
 
 
 
 
 
 
 
 



43 
 

References 
Muluneh, B., Schneider, M., Faso, A., Amerine, L., Daniels, R., Crisp, B., . . . Savage, S.  

(2018). Improved Adherence Rates and Clinical Outcomes of an Integrated, 
Closed-Loop, Pharmacist-Led Oral Chemotherapy Management 
Program. Journal of Oncology Practice,14(6). doi:10.1200/jop.17.00039 


	Section 1: Executive Summary
	Problem Definition
	Methods of Investigation and Design
	Recommendations

	Section 2: Description of Current System
	SSC Internal Process Map
	SSC External Contact Activity Model

	Section 3: Recommendations for New System
	Section 4: Implementation Plan for New System
	Team Appendix
	Team appendix 1: Plans for Client Proposal
	Team appendix 2: Lessons Learned
	Team appendix 3: Calendar Artifact Model
	Team appendix 4: Signature Waiver Form Artifact Model
	Team appendix 5: SSC MAPS Epic Notes Artifact Model
	Team appendix 6: Copay Assistance Grant Artifact Model
	Team appendix 7: Manufacturer’s Assistance Grant Artifact Model
	Team appendix 8: Cultural Model

	References



