
The American Cancer Society estimates 
that there were 1.68 million newly diag-
nosed cases of cancer in the U.S. in 2016, 

with an associated 595,690 deaths.1 Of this 
number, about 3% was attributable to head and 
neck cancer (HNC), with 48,330 new cases and  
9,570 deaths in 2016. Cancer is among the 
leading causes of death worldwide, and vet-
erans have a prevalence of HNC nearly twice 
that of the general population.2 The num-
ber of people living with and beyond a cancer  
diagnosis in the U.S. has risen to an estimated  
15.5 million survivors. 

Head and neck cancer comprises several 
subsites, including the oral cavity (lips, buccal 
mucosa, anterior tongue, floor of mouth, hard 
palate, and gingiva), the pharynx (nasophar-
ynx, oropharynx, and hypopharynx), the lar-
ynx (supraglottis, glottis, and subglottis), the 
nasal cavity, paranasal sinuses, and the saliva 
glands.3 The economic burden for HNC treat-
ment was estimated at $3.64 billion in 2010.4 

Treatment is based on primary site and stag-
ing, and staging is according to the tumor node 
metastasis system of the American Joint Com-
mittee on Cancer.5 In general, lower stages (in 
situ, stages I and II) are treated with single mo-
dalities of organ-sparing surgery or radiation, 
whereas higher stages (stages III and IV) are 
treated with multiple modalities, which may in-
clude radiation combined with chemotherapy or 
surgery before or after radiation/chemotherapy.

Survival rate after treatment varies by pri-
mary site, cancer stage at diagnosis, histo-
pathologic cell type, viral association, tobacco 
use, chemical exposure, and treatment mo-
dality; survival ranges from 24% to 90% at  

5 years based on these variables.6 There is 
not yet a reliable blood test or other biochem-
ical marker for recurrence, and serial radio-
logic examinations are expensive and expose 
the survivor to large amounts of additional  
ionizing radiation.7,8 Surveillance for recurrence 
after treatment consists primarily of physical 
examination and reported symptoms, which 
may be difficult for the primary care provider 
(PCP) to perform and distinguish from treat-
ment sequelae.9,10 Thus, HNC survivors are 
followed in the ear, nose, and throat (ENT)  
otolaryngology clinic on a decreasing frequency 
schedule based on risk of relapse, second pri-
maries, treatment sequelae, and toxicities (every  
1-3 months in year 1, 2-6 months in year 2,  
4-8 months in years 3-5, and every 12 months 
after 5 years) according to the National Compre-
hensive Cancer Network (NCCN) guidelines.11

Adherence with posttreatment surveillance 
in HNC recently was associated with length 
of survival; however, this observation at a sin-
gle tertiary academic center was discordant 
with earlier published reports.12-15 About 80% 
to 90% of all postcurative intent treatment  
recurrences and second primary cancers occur 
within the first 4 years, with a better func-
tional outcome if the recurrence is surgically 
salvageable or amenable to adjuvant radiation 
or combined radiation and chemotherapy.16,17 
Nonadherence is generally associated with 
worse clinical and acute care utilization  
outcomes.18    

PROBLEM
At the Raymond G. Murphy VAMC, a tertiary 
care center in Albuquerque, New Mexico, there 
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was a propensity of vet-
eran HNC patients who 
missed scheduled sur-
veillance appointments 
or were lost to follow-
up. An informal review of 
several VA ENT depart-
ments revealed similar 
issues without any con-
sistent method to solve 
the problem. In an effort 
to recapture these pa-
tients, in 2011 an ENT 
registered nurse (RN) 
was added to the team 
as cancer care coordi-
nator (CCC). After sev-
eral weeks of chart review 
of clinic records, it was 
determined that 31% 
of HNC pat ients had 
missed 1 or more ongo-
ing surveillance appoint-
ments, either by patient 
no-show, clinic cancellations that failed to re-
schedule patients, or patient cancellation with-
out rescheduling. The CCC was tasked with 
recapturing these lost patients, returning them 
to regular follow-up per NCCN guidelines, and 
tracking new cancer patients as they were di-
agnosed and progressed through treatment 
and surveillance. As there had been no one 
previously in this role in the ENT clinic, there 
was no guidance about how to proceed.

The mechanism in place for rescheduling no-
show patients at that time consisted of a mailed 
postcard reminder sent by a medical support 
assistant who requested that the veteran con-
tact the clinic to reschedule. Veterans reported 
that these reminders often appeared in their mail 
mingled with so-called junk mail and were dis-
carded without reading. The CCC spent sev-
eral more weeks examining clinic records in the 
computerized patient record system (CPRS), 
looking for patients with cancer in the 5-year sur-
veillance period, and compiling a database of 
survivors and newly diagnosed patients. This 
database was compiled initially on paper and 
then converted to a spreadsheet. Patients who 
had missed appointments were contacted by the 
CCC and rescheduled, which resulted in a 100% 
recovery rate.

Unfortunately, although the manual tracking 
process was successful, it was laborious and 

time consuming. Weekly and sometimes daily 
examination of CPRS clinic records for new pa-
tients and survivor adherence was followed by 
tedious data entry into the spreadsheet. The 
manual tracking system was deemed subop-
timal and a Lean Six Sigma process improve-
ment project was initiated. The project goal was 
to produce a dashboard database tool that was 
patient centered to improve the quality of cancer 
care to veterans.  

METHODS
Lean Six Sigma is a combination of 2 improve-
ment processes and is embraced by large busi-
ness and government entities with the goal 
of improving efficiencies, reducing waste, de-
creasing errors, and generating cost savings.19 
The first improvement process, Six Sigma, is a 
statistical concept with the goal of producing 
no more than 3.4 defects per million opportuni-
ties.20  Using specific tools, Six Sigma identifies 
the cause of the problem to help develop ef-
fective solutions. Six Sigma also helps uncover 
defects and problems by using a standard-
ized and systematic method for each process 
improvement project in a sequence of steps 
known as DMAIC (Define, Measure, Analyze, 
Improve, and Control) to ensure a defect-free 
product at a rate of 99.99966%. Define, the 
first step, contains a written statement defining 

The 5 Whys?

Why did patient miss his/her  
follow-up appointment?

Because: When patient called 
to cancel, appointment was not 
rescheduled.

Why did patient leave clinic with-
out follow-up appointment?

Because: Patient had another 
VA appointment and did not have 
time to wait on line to schedule.

Why wasn't patient rescheduled 
during time of cancellation?

Because: Patient wanted to call 
back at a later time but did not 
follow through.

Why did patient fail to call and 
make his/her 6-month follow-
up appointment?

Because: Patient reported  
he/she did not receive recall 
reminder notice in the mail.

Why are cancer patients lost to 
follow-up?

Because: There is no tracking 
system in place.

FIGURE 1

The 5 Whys?
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the problem and the goals; Measure scrutinizes 
the current baseline of the project in measure-
able data to identify possible contributing fac-
tors; Analyze uses data and tools to understand 
the cause-and-effect relationships in the pro-
cess; Improve uses creative developments and 
changes that lead to process improvements; and 
Control takes measures to ensure the improve-
ments are implemented, reliable, and constant. 

Although slightly different but complemen-
tary, Lean focuses on streamlining improve-
ment processes by identifying and eliminating 
waste that has little or no value to the cus-
tomer. The 8 most common forms of waste are 
identified through the mnemonic DOWNTIME 
(Defects, Overproduction, Waiting, Not utiliz-
ing human talent, Transportation, Inventory ex-
cess, Motion excess, and Excess processing).21 

When both Lean and Six Sigma are used to-
gether, the synergistic effects have a powerful 
impact on the complete quality improvement 
process and yield consistent reliability. The 
combined process then includes several meth-
odologic tools for systems redesign, including 
root-cause analysis, defining waste barriers, 

measuring current and expected performance, 
analyzing the data collected, improving the tar-
get process, and controlling the improvements. 
Though already existing and used within the 
VA system, Lean Six Sigma training was in-
cluded as a mandatory component of new em-
ployee orientation in a memo issued in August 
2015 from the assistant secretary for human 
resources and administration (VA access-only 
memo VAIQ 7595924).

Root-cause analysis was accomplished 
using the “5 Why” technique adapted into Lean 
and Six Sigma from the Toyota Motor Corpo-
ration. For example, the question “Why do pa-
tients miss appointments?” was asked 5 different 
ways, and it was determined that many patients 
lacked transportation, some were not able to re-
schedule at the time they called to cancel their 
appointment, those with multiple same-day ap-
pointments at the tertiary medical center were 
not able to wait to schedule a follow-up appoint-
ment for fear of missing or being late to their next 
appointment, and others were placed on recall 
lists with appointment reminders that failed to 
accomplish the purpose of self-scheduling by 

1.   An SQL program queries 
the VISN 18 data warehouse 
nightly to identify all New 
Mexico and West Texas  
patients with an ENT cancer 
diagnosis. The list of patients 
is stored in a table in the data 
warehouse.

2.  Patients are identified using:
 •  Inpatient, discharge, and outpatient visit ICD codes
 • Problem list ICD codes
 •  Surgical pathology SNOMED codes

3.  A SharePoint report, created in SQL Server 
Reporting Services, presents the patient data 
from the table and formats for the CCC.

Cancer Tracking  
System Report

Region 1  
SharePoint 

 Site

VISN 18  
Data Warehouse

Data Flow

FIGURE 2

Dashboard Algorithm

Abbreviations: CCC, cancer care coordinator; ENT, ear, nose, and throat; ICD, International Classification of Diseases; SNOMED, Systematized 
Nomenclature of Medicine; SQL, Structured Query Language.

0817FP SUPP_Flores.indd   64 8/2/17   9:36 AM



Systems Automation for Cancer Surveillance

AUGUST 2017 • A FEDERAL PRACTITIONER/AVAHO SUPPLEMENT  • S65

veterans. Thus, the common denomi-
nator and answer to the question “why” 
was that there was no tracking system in 
place to identify and reschedule missed 
follow-ups, and before employing a ded-
icated coordinator, no one accountable 
for the process (Figure 1).

Wasteful barriers to efficiency were 
examined with particular attention to the 
rescheduling process. Rescheduling pro-
duced immediate duplication of work 
for scheduling staff and increased wait 
time for future appointments. There was 
potential for additional health care ex-
penses related to costs of late and pro-
gressive salvage treatment or for less-than-timely 
correction of HNC treatment sequelae, such as 
scarring, lymphedema, or dysphagia. Ear, nose, 
and throat providers were concerned about 
missing occult recurrence or residual cancer.

In 2013, the Lean Six Sigma process was 
used again to critique efforts by the CCC to iden-
tify and track HNC patients. One suggestion was 
to automate the process, and the Information 
Resource Management (IRM) office was con-
tacted via work order to explore options for min-
ing CPRS data. Working with a committed health 
information analyst, further discussion was 
aimed at pulling in additional data that would si-
multaneously track required posttreatment labo-
ratory results and imaging. It was decided that a 
secure dashboard format would provide greater 
utility than would an online report that the CCC 
had to request and generate daily.

Integrated technologist Stephen Few defines 
a data dashboard as “… a visual display of the 
most important information needed to achieve 
one or more objectives; consolidated and ar-
ranged on a single screen so the information can 
be monitored at a glance.”22 The Head & Neck 
Cancer Tracking Dashboard (HNC Dashboard), 
designed by the IRM analyst, queries the VA 
Corporate Data Warehouse each night to iden-
tify all patients recently diagnosed with HNC 
by examining outpatient visit and inpatient dis-
charge International Classification of Disease 
(ICD) codes entered by providers when cod-
ing encounter notes in CPRS. It also adds those 
with a HNC diagnosis in the VistA problem list 
and the HNC pathology department System-
atized Nomenclature of Medicine (SNOMED) 
codes (Figure 2).

The automated ENT cancer tracking dash-
board prototype debuted in 2014, but several 

months of trial and error took place to reanalyze 
ICD codes and narrow the list. The dashboard 
underwent multiple tests to ensure accuracy. 
Identified patients are presented using an in-
teractive report hosted on a secure SharePoint 
(Redmond,WA) site, which reduced the risk of a 
data breach as access requires multi-authenti-
cated user identification from a VA computer.

Another characteristic of the dashboard’s 
format is the ability to add custom features as 
needed. Several features now included in the 
dashboard are location of residence, diagno-
sis date, ICD code, date captured in the track-
ing system, most recent ENT clinic visit, future 
scheduled ENT clinic appointment, date of last 
thyroid stimulating hormone (TSH) laboratory 
test, and date of last position emission tomog-
raphy scan. In addition, cancellations, no-shows, 
and patients overdue for TSH testing are high-
lighted in bold. Highlighted fields alert the CCC 
to reschedule patients in a timely manner and 
can alert providers to order needed follow-up 
tests and procedures.

Among the merits of the ENT cancer tracking 
dashboard is ease of use. The CCC uses a sim-
ple ABC acronym to describe utilization:

•  A—added: The CCC daily edits new pa-
tients added to the dashboard with a HNC 
diagnosis. Several times recently the CCC 
saw a new diagnosis before the provider 
had been notified by pathology of biopsy re-
sults (Figure 3).

•  B—browse: The dashboard format allows 
for rapid perusal of critical information at a 
glance (Figure 4). Recent labs and imaging 
can be discussed with providers immedi-
ately or at weekly ENT team cancer update 
meetings. Notification to clinicians can 
be rapid if the results show suspicion for  

FIGURE 3

New Cancer Patients and Date Added Dashboard Display

Cancer care coordinator checks new cancer patients as dashboard updates daily overnight.
Abbreviation: ENT, ear, nose, and throat.
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residual/recurrent disease, a second  
primary site, metastasis, or there is need 
to notify the patient’s primary care provider 
to treat elevated TSH levels (hypothyroid-
ism incidence after head and neck radia-
tion is reportedly as high as 44%, with most 
patients being asymptomatic or simply  
fatigued).10,23 

•  C—check: Appointments are checked for 
those in the future, cancelled without re-
scheduling, or no-show dates. Empty fields 
under the “Next ENT Appointment” header 
alert the CCC to reschedule a follow-up ap-
pointment within NCCN guidelines. Alerting 
providers to upcoming surveillance appoint-
ments allows timely coordination with other 
care providers and departments, including 
speech pathology, nutrition, audiology, and 
social work. The “ENT Recall Date” has a 
unique time-sensitive feature and will visu-
ally display a bold type font when ready to 
be scheduled for a physical appointment 
(Figure 5).

RESULTS
The cancer dashboard has demonstrated its 
success by supporting consistent and re-
liable monthly data. Results recorded over a  
24-month period (from January 1, 2015 through 
December 31, 2016) showed that the elec-
tronic tracker identified 101 new HNC patients. 
During this period, 1,067 HNC patients were 
scheduled for follow-up appointments for can-
cer surveillance. Of these, the authors found 
that 112 HNC patients had missed their ap-
pointments due to calling and cancelling or not 
showing up as scheduled; resulting in a no-
show status. This yielded an appointment non-
adherence rate of 10%. The authors also found 
that 73 (7%) HNC patients did not have an 
elected scheduled appointment to return to the 
clinic for continued cancer surveillance. This 
number comprises all HNC patients whose ap-
pointments were cancelled by clinic cancella-
tion, self-cancellation, no-show appointments, 
or those who left the clinic without scheduling 
a subsequent follow-up appointment. The elec-
tronic tracker identified 100% of these patients 
as missing and needing a future appointment. 
These patients may have otherwise been lost 
through manual tracking.   

Implementation and utilization of a robust au-
tomated dashboard format HNC patient track-
ing system has been rewarding for the ENT 
department. The CCC has saved an estimated 
600 to 800 hours per year of chart review and 
data entry. Although a time study was never con-
ducted to measure the work process of this task, 
it is reasonable to conclude based on the follow-
ing multiple manual step-by-step processes that 
the CCC had to perform frequently were now 
performed within the dashboard: reviewing con-
sults for HNC diagnosis, recording new patient 
profile data on the spreadsheet; reviewing VA 
hospital pathology reports for new HNC diagno-
ses, reviewing the clinic schedule to track patient 
appointment adherence, updating and record-
ing recent appointment activity, and reviewing 
the electronic medical records daily for recom-
mended treatment plan and follow-up. 

A side-by-side comparison of the functional 
features of tracking both manually and with 
automation showed that automation outnum-
bers the function of manual tracking by 36% 
and offers improved efficiency (Table). This 
has allowed time for the CCC to participate 
in simultaneous HNC care initiatives, includ-
ing facilitating interfacility telehealth referrals for 

TABLE 
Spreadsheet and Automated Dashboard Comparisons

Features Spreadsheet Dashboard

Patient identifiers Yes Yes

City, state No Yes

Diagnosis and date Yes Yes

ICD code No Yes

ENT appointment Yes Yes

SLP appointment w/ENT No Yes

List cancelled and no-shows No Yes

List recall appointments No Yes

Recall appointment ready alert No Yes

TSH when overdue alert No Yes

TSH date and results Yes Yes

Displays recent PET CT No Yes

Patients with missing appointments Yes Yes

Adds new patients with cancer No Yes

Abbreviations: CT, computerized tomography; ENT, ear, nose, and throat; ICD, Inter-
national Classification of Diseases; PET, positron emission tomography; SLP, speech 
language pathologist; TSH, thyroid stimulating hormone.
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complex cancer surgery, 
scheduling and monitoring 
rural cancer surveillance 
telehealth appointments, 
and development of an 
ENT Survivorship Care 
Plan. These programs op-
timize time and workflow, 
reduce waste, reduce ex-
penditures related to costly 
treatment modalities as-
sociated with advanced 
stages of  mal ignancy, 
and improve the veteran 
experience. Further ben-
efits to the veteran HNC 
patient population include 
increased self-eff icacy 
and awareness for dis-
ease management through 
continuity of care, reduced 
cost associated with travel 
expense, and reduced 
potential copays due to 
additional medical care re-
lated to advanced stages 
of recurrent or residual 
disease.

In-house development 
of the HNC tracking dash-
board has contributed to 
further cost savings for the 
VA. Specialized third-party acquired software 
can cost thousands of dollars for purchase and 
implementation and often includes ongoing 
fees for use. The Sustain and Spread concept 
of Lean Six Sigma is proven by a 100% recap-
ture rate of HNC patients in the ENT clinic that 
potentially would have been lost to follow-up. 
The success in Spreading this innovation for-
ward has resulted in adoption by other VAMCs 
for current use and implementation. After shar-
ing information regarding the dashboard at 2 na-
tional conferences via presentations and poster, 
other VAMCs in neighboring states have re-
quested the software and initiated custom ver-
sions. Because of this success and further 
demand, dashboard use is currently under con-
sideration by the VA for nationwide availability.

CONCLUSION
Deficiencies in tracking cancer patients in the 
VA system exist in part due to little or no so-
phisticated electronic tracking systems that 

could perform multiple task functions to iden-
tify new cancer patients, the type of cancer, 
when appointments are missed, and notifica-
tion when the required labs and procedures are 
completed. Often, the CCC is dependent on 
the arduous task of inputting of data to keep 
him/her up-to-date with patient care and coor-
dination in a timely manner. As new VA policies 
attempts to perfect and streamline the sched-
uling process by way of providers placing “re-
turn to clinic” orders for patient follow-up care, 
there remains a potential risk of those patients 
not getting scheduled without a vigilant track-
ing process in place to monitor and ensure that 
all patients are scheduled. 

The dashboard has proved to be an easy to 
use and vital tool in tracking HNC patients by the 
CCC. It will continue to assist in the identifica-
tion of new HNC patients, provide ready access 
to patient information and follow-up care, and 
help facilitate CCC and provider communication 
on a daily basis, thereby meeting the goal of a 

1. Last TSH 
serum level 
with results.

2. Last PET 
CT completed

3. TSH serum 
level is 
bolded when 
overdue

FIGURE 4

Procedures Dashboard Display

Abbreviations: CT, computerized tomography; ENT, ear, nose, and throat; PET, positron emission 
tomography; TSH, thyroid-stimulating hormone.

FIGURE 5

Appointments Dashboard Display

This visual prompts the cancer care coordinator to the missing appointment that needs to 
be scheduled.
Abbreviation: ENT, ear, nose, and throat.

PC = Patient 
cancelled and 
appointment 
rescheduled.
C = Clinic 
cancelled and 
patient 
appointment 
did not get
rescheduled.
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patient-centered product that proves to improve 
the quality of cancer care of veterans.
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