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PURPOSE—Clinical efficiency is a key component of value-based health care. Our objective
here was to identify workflow inefficiencies by using time-driven activity-based costing (TDABC)
and evaluate the implementation of a new clinical workflow in high-volume outpatient radiation
oncology clinics.

METHODS—Our quality improvement study was conducted with the Departments of Gl,
Genitourinary (GU), and Thoracic Radiation Oncology at a large academic cancer center and

four community network sites. TDABC was used to create process maps and optimize workflow
for outpatient consults. Patient encounter metrics were captured with a real-time status function in
the electronic medical record. Time metrics were compared using Mann-Whitney U tests.

RESULTS—Individual patient encounter data for 1,328 consults before the intervention and
1,234 afterward across all sections were included. The median overall cycle time was reduced

by 21% in Gl (19 minutes), 18% in GU (16 minutes), and 12% at the community sites (9
minutes). The median financial savings per consult were $52 in US dollars (USD) for the GI, $33
USD for GU, $30 USD for thoracic, and $42 USD for the community sites. Patient satisfaction
surveys (from 127 of 228 patients) showed that 99% of patients reported that their providers spent
adequate time with them and 91% reported being seen by a care provider in a timely manner.

CONCLUSION—TDABC can effectively identify opportunities to improve clinical efficiency.
Implementing workflow changes on the basis of our findings led to substantial reductions in
overall encounter cycle times across several departments, as well as high patient satisfaction and
significant financial savings.

INTRODUCTION

Health care systems are faced with the growing challenge of achieving the quadruple aim:
improving population health, health care cost, patient experience, and staff well-being.!
These components of value in health care are especially relevant to the care of patients

with cancer. The cost of cancer care in the United States continues to rise sharply and is
associated with high personal costs for patients.2 Receipt of oncology care also represents

a tremendous time burden as care often involves evaluation by multidisciplinary teams,
requiring numerous subspecialty visits. Furthermore, appointments are associated with large
opportunity costs as a single visit may account for up to 4.5 patient-hours, with a significant
portion of that time being noncare time.3

Prolonged clinic wait times are a major source of dissatisfaction for patients and can

have negative effects on patient experience.%=6 Patients commonly interact with several
staff members in a single visit, including a medical assistant (MA), registered nurse (RN),
advanced practice provider (APP), resident trainee, and attending physician (MD), some
of whom have overlapping roles. Duplicated efforts can lead to clinic inefficiencies and
increase staff workload, both of which lead to subjective time pressure and staff burnout.”
With burnout increasingly being recognized as requiring organization-level interventions,
the need is increasing in parallel to support process improvement efforts to optimize clinic
efficiency.8

Time-driven activity-based costing (TDABC) is a method of evaluating costs by assessing
the time and resources required for various processes. TDABC is increasingly being used in
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health care institutions to guide quality improvements and increase operational efficiency.®
At our institution, we previously piloted TDABC in a high-volume, academic outpatient
radiation oncology clinic and demonstrated a 21% reduction in patient cycle time.10 In this
study, we report our experience in expanding that clinic efficiency initiative to additional
clinics in academic departments, including clinics at community centers. Our primary
outcome was to compare cycle times before versus after the initiative. We also estimated
the associated financial savings and assessed patient satisfaction after implementation of the
initiative.

METHODS

We conducted a quality improvement study of outpatient clinics in the Departments of

Gl Radiation Oncology, Genitourinary (GU) Radiation Oncology, and Thoracic Radiation
Oncology (TRO) at a large academic cancer center and four additional community network
sites. This retrospective study was approved by The University of Texas MD Anderson
Cancer Center’s institutional review board, which also waived the requirement for patient
consent for the use of anonymized data in retrospective studies.

The TDABC method was used to create a baseline process map outlining the entire care
process (Fig 1, top), with the goal of identifying inefficiencies. Consultation visits were
observed in-person and specifically identified all involved staff members, described the
specific tasks performed at each component of the visit, and quantified the amount of time
required at each step. Patient encounter metrics were also captured by using a real-time
status function in the electronic medical record (EMR; Epic Systems, Verona, WI). At

our institution, the EMR includes a digital patient status board that is accessible from any
computer workstation and can be used by staff to track patients’ location and interactions
with staff throughout the consultation process. Staff were educated on the status board
functionality before the project was launched, and the EMR data were cross-referenced with
the in-person observational data for validation.

Initial baseline findings were discussed with key stakeholders (nurses, physicians,
department leadership, and administrative staff) to identify opportunities for improvement
and optimize clinic workflow. The recommended workflow changes included several
concurrent interventions. First, staff roles were clearly defined to minimize duplicated effort,
thereby facilitating the ability of providers to work to the fullest extent of their license. This
intervention was created to address the observation that patients were frequently asked the
same questions about their medical history. For example, an RN would obtain an initial
history, which would then be presented to the APP or resident, who would repeat the

same questions and present the results to the MD. The physician would then confirm the
patient history for a third time before discussing the plan for treatment. The new workflow
specifically incorporated a role for an MA to perform basic rooming tasks, including
obtaining vital signs. The APP/resident would then obtain a history of the present illness
and perform a physical examination. The MD was encouraged to minimize duplicative
history taking and focus on discussing the treatment plan with the patient. If needed on

the basis of the plan, the RN would then wrap up the visit by providing further education
for patients who had been assigned to receive radiation therapy, including instructions for
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treatment simulation, parking, and other logistical considerations. These changes allowed
the RNs to tailor patient education to the final plan after the patient had been evaluated by
the physician. This change also minimized the number of times the nurses were required
to enter and exit the patient room. Additional changes to the workflow included improving
communication among staff members regarding patient status during the visit. Because
several patients are typically roomed simultaneously at the clinics (ie, several patients could
be waiting, in different examination rooms, at the same time), the clinical team was often
unsure of which patients had been evaluated and would need to wait for clarification. The
intervention consisted of educating all team members on the digital patient status function
of the EMR and encouraging that it be used at every step of the process. This digital
monitoring capability allowed any staff member, at any workstation, to quickly check on
which patients were ready to be seen and to review any previous notes on that patient. This
helped to reduce idle time among the clinical team waiting to be updated about the next
patient.

The new workflow (Fig 1, bottom) had been piloted in the Gl clinic in May 2019-September
2020, and findings from the initial time savings analysis were published previously.1? This
workflow initiative was subsequently extended to the GU and thoracic clinics in September
2020-April 2021 and to the community network sites in June-December 2021. Metrics of
clinical efficiency were to be captured with the EMR and included total cycle time for the
consult visit, which began with rooming time, and included patient wait times and time
spent with each staff member (Appendix Fig A1, online only). Waiting room time was

also recorded as time elapsed from patient check in to being roomed. Because this interval
can be highly variable depending on patient arrival time, we did not include waiting room
time in the overall consult cycle time or cost analysis. Patients who arrived later than their
scheduled appointment time were included in the analysis, but their consult time metrics
were calculated on the basis of when they were roomed as opposed to their scheduled
appointment time. Metrics missed by the digital EMR were omitted from the analysis, and
all available metrics were included in the patient encounter. All metrics were compared
before and after implementation of the new workflow.

Cost per consult visit was estimated from the median time metrics for each step of the
patient encounter multiplied by the hourly wages for each staff member. Hourly wages

for MA, RN, and APP were based on the 2022 US Bureau of Labor Statistics!! (Table

1) national averages. Radiation oncology physician salary was estimated using the 2023
Doximity Physician Compensation Report,12 which includes 31,000 physician compensation
surveys conducted in 2022 for full-time, US-based physicians. The hourly wages was
calculated using the national average annual compensation divided by 52 weeks and 40
hours per week. The difference in cost from before to after implementation of the new
workflow for each step of the patient encounter was totaled to determine the cost savings
per consult. As part of the new workflow, an MA performed the rooming portion of

the patient encounter instead of a RN, and therefore, the MA salary was used for the
rooming cost after implementation. No nursing positions or schedules were changed in this
initiative. Anonymous patient satisfaction telephone surveys were also given to patients seen
at the community network sites after their visit. These phone calls were made by a third
independent party (NRC Health, Lincoln, NE). Statistical analyses were done with SPSS
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(version 25.0, IBM, Armonk, NY) and GraphPad (version 9.2, GraphPad Software, San
Diego, CA). Mann-Whitney U tests were used to compare nonparametric data, which were
reported as medians and 1QRs (25th—75th percentiles). Chi-squared analysis was used for
proportional comparisons.

RESULTS

Patient encounter data were extracted for 1,328 consults before the workflow improvement
and 1,234 consults afterward across all departments. Encounters included 556 Gl consults
(485 before, 71 after), 452 GU consults (247 before, 205 after), 578 TRO consults (345
before, 233 after), and 976 community site consults (251 before, 725 after; Table 1).

The nature of the intervention was the same at all clinic sites; however, the performance
improvement team met with the members of the thoracic, GU, and community clinics more
frequently to encourage use of the EMR status board function and capture time points more
consistently. The numbers of MDs in each clinic were eight in GI, seven in GU, 11 in TRO,
and 12 in total at the four community sites; the average numbers of consult visits per month
for each clinic were 51 in Gl, 72 in thoracic, 57 in GU, and 163 in total in community
clinics.

The median overall cycle time (ie, the time at which the patient was brought to the
examination room [roomed] until check-out) was reduced by 21% in GI (91 v 72 minutes;

P <.001), 18% in GU (89 v 73 minutes; P < .001), and 12% in the community sites (75 v
66 minutes; P <.001). No statistically significant decrease in median overall cycle time was
noted in the thoracic clinic (72 v 69 minutes; P 5 .10). The median interval between rooming
and being seen by the MD decreased by 13% in GI (7 minutes; P <.001), 16% in GU (9
minutes; P < .001), 21% in thoracic (10 minutes; P < .001), and 10% at the community sites
(4 minutes; P < .005). Patient wait time for the APP or resident decreased by 55% in Gl (6
minutes; P < .001) and 22% in GU (2 minutes; P < .001) but did not change in the thoracic
(3 minutes; P =5 .57) or community (1 minutes; P =5 .34) clinics. The patient wait time
for MD decreased by 70% in Gl (14 minutes; P <.001), 57% in GU (9 minutes; P <.001)
and 38% in the community sites (5 minutes; P =5 .002). No change in wait time for the MD
was noted in the thoracic clinic (3 minutes; P =5 .10). The percentage of patients who were
>15 minutes late to their appointment was similar before and after the intervention (G1 12%
before v 14% after; GU 8% v 5%; thoracic 11% v 9%; community sites 8% v 9%).

A financial savings was noted for each consult as well: The median savings per consult were
$52 USD for GlI, $33 USD for GU, $30 USD for thoracic, and $42 USD for the community
sites. Applying these savings to the study cohort of 2,562 USD patients in all clinics would
represent a total savings of $102,000 USD. An average savings of $39 USD per consult

and an average 12,000 consults across our institution per month would result in savings of
$5,616,000 USD per year.

The response rate to the patient satisfaction telephone survey was 56% (127 of 228; Table 2).
In that survey, 99% of patients reported that their providers spent adequate time with them,
97% reported spending enough time to discuss what mattered most to them, 86% reported
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their appointment beginning on time, and 93% reported being seen by a care provider in a
timely manner.

DISCUSSION

In this study, we demonstrated that TDABC is an effective tool to assess and optimize
clinic workflow efficiency for outpatient consults in both academic and community settings.
We found that simple changes to more clearly distinguish the responsibilities of each team
member and enhance communication through the EMR patient status board (Fig 1) led to
significant reductions in overall consult cycle time, wait time, and time to being seen by the
MD. The benefit of workflow optimization was greatest for teams that had had the longest
cycle times and wait times at baseline. Similarly, the financial savings from the improved
workflow were the greatest for clinics with longer consult cycle times at baseline.

Our results are comparable with previous reports of clinic flow optimization initiatives at
other institutions. A study that involved similar Lean Six Sigma strategies in an outpatient
ophthalmology clinic demonstrated a reduction of median patient cycle times by 18% and
a decrease in the IQR by 32%.13 These time savings were accomplished through simple,
low-cost changes to clinic processes and were sustained despite a 9% increase in patient
volume per clinic.13 Another study conducted in a primary care clinic used a similar
strategy of engaging key stakeholders in the clinic and implementing continuous process
improvement4; interventions included incorporating a MA to room patients during the
busiest clinic times, improving nurse and physician communication regarding scheduled
patients, and incorporation of automated EMR time stamp metrics.14 Over the 1-year
study period, cycle times decreased by 12% from 71 to 65 minutes,4 a magnitude similar
to that in our experience. Patient satisfaction scores in that study were also high after
implementation of the improved workflow and did not seem to be adversely affected by
decreased cycle times,1# as was the case in our study as well.

Improving clinic efficiency by reducing waiting time and redundant tasks would be expected
to improve patient satisfaction. Another study addressing patient satisfaction examined the
effects of improved clinic efficiency in a multidisciplinary transplantation clinic.1> The
investigators identified suboptimal communication between staff as a key bottleneck in
clinic workflow. By implementing workflow changes that included using EMR patient
status indicators and adding a patient status monitor to the clinic, staff members were
easily able to identify patients who were ready to be seen and were able to communicate
delays to patients. In that study, these changes resulted in a sustained improvement in
patient satisfaction scores over 5 years as measured by Press Ganey surveys.13 Given the
high number of subspecialty appointments that patients with cancer often require, reducing
unnecessary wait time in clinics may well reduce patients’ overall time burden associated
with receiving cancer treatment.

We recognize that improvements in clinical efficiency should not sacrifice quality of time
spent with patients. Because patients value the time the spent with their physicians, we
did not aim to reduce the time spent with the radiation oncologist. Although a significant
proportion of the cost savings was due to the physician portion of the patient encounter,
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this was driven by the much higher physician salary rather than reduced time spent with
physicians. Moreover, patient satisfaction was high in domains such as adequate time for
discussion and timely care with the new workflow, which we took to indicate that patients
felt they had sufficient time with their physicians. Our focus was to reduce cycle times

by minimizing wait time between steps in the visit and minimizing repeated questioning.
Overall, by improving clinical efficiency without compromising quality or time with the
physician, busy clinics may be able to achieve high patient satisfaction while being more
resilient to clinic delays or staff shortages.

For health care staff, rates of burnout have increased substantially since the start of the
COVID-19 pandemic. One physician survey demonstrated an increase in physicians having
at least one symptom of burnout from 38% in 2020 to 63% in 2022.16 This drastic rise in
the prevalence of burnout likely results from many factors associated with the COVID-19
pandemic and is likely exacerbated by staffing shortages that increase workload. In this
context, inefficiencies in clinic workflow may worsen burnout by increasing time pressure
and interfering with staff work-life balance.” Although our study did not directly assess the
effects of our workflow changes on rates of employee burnout, improving clinic efficiency
and having clear definitions of staff roles can reduce the workload for individual employees
and may alleviate subjective workload. Burnout is a topic of great concern and is being
assessed at the institutional level at many tertiary cancer care centers.

Our study had several limitations. First, it was conducted solely in radiation oncology
consultation clinics, which may limit the generalizability of our results to other medical
specialties. However, our study was conducted at both a large academic center and several
community network locations. Second, cost estimates were based on average salaries
derived from information provided by the US Bureau of Labor and Statistics and thus
represent estimates. Third, data in this study were largely collected through the EMR patient
status function, which relies on staff members to update information on patient status in
real time; EMR status data were not always comprehensive for every patient. To mitigate
these effects, we omitted missing time intervals from our analysis and manually reviewed
the automated EMR status data for validity. The benefit of using the EMR status function
was that it facilitated collection data from a much larger number of patients than would

be possible with in-person observation, which could also be burdensome on staff. We

also acknowledge that greater appreciation of long patient cycle time and increased focus
on patient flow by the clinic staff may have influenced our results. Finally, we obtained
patient satisfaction data via Press Ganey surveys from a limited subset of patients after
implementation of the new workflow and did not have baseline data for comparison. These
telephone surveys were also limited by the phrasing of the questions asked, specifically use
of the term provider, which could possibly be interpreted as referring to the APP, resident,
or MD. However, use of these standardized Press Ganey surveys has since been expanded,
and the question is meant to assess patient satisfaction with physicians; in general, we
expect that patients associate this term with the physician. Nevertheless, it is reassuring that
patient satisfaction was high with the new workflow, and we plan to collect baseline patient
satisfaction data in future initiatives across the entire range of radiation oncology clinics.
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In summary, TDABC can be a useful strategy to improve outpatient clinic workflow. By
implementing automated EMR time metrics tracking, the downstream effects of changes can
be monitored, and feedback can be provided regularly to staff members. Simple changes

in workflow to minimize duplication of effort and improve communication can lead to
substantial reductions in visit cycle time and reduce patient wait time. These reductions
might be expected to lead to improved patient satisfaction and reduce time pressure and
burnout for staff. On an institutional level, the decrease in consult cycle times may also
result in financial savings and increase clinic capacity, which could lead to improved access
for patients. Future efforts are underway to assess the effects of similar workflow changes on
patient satisfaction and to expand this initiative to other departments at our institution.
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APPENDIX
Check-out
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Wait for APP/resident ——
With APP/resident —
Wait for MD —
With MD —
Wait for RN wrap up G
With RN wrap up G——
FIG Al.

Measured time metrics. APP, advanced practice provider; MD, attending physician; RN,
registered nurse.
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CONTEXT
Key Objective

Our objective was to optimize clinical workflow to improve clinical operations for high-
volume outpatient radiation oncology clinics using time-driven activity-based costing
(TDABC).

Knowledge Generated

We identified common opportunities for improvement and implemented workflow
changes including reduction of patient wait times, defining staff roles to work at the

top of their license, and improving clinical team communication though an electronic
medical record patient status dashboard. We demonstrated a significant reduction in
overall consult cycle times, potential financial savings by integrating a medical assistant,
and high patient satisfaction across multiple clinics in both academic and community
settings.

Relevance

Our findings suggest TDABC can be an effective strategy to identify simple interventions
that enhance clinic workflow and decrease cycle times. Reducing inefficiency in the
clinical encounter may improve patient experience, reduce staff burnout, and increase
clinic capacity.
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Baseline consult workflow

RN rooms
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signs, initial
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($ per hour)

($ per hour)

FIG 1.

MA performs
Patient abrg:)e;;itged
checcin and obtains
vital signs
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RN presents
findings to
resident/APP

Postimplementation consult workflow

MA presents
findings to
resident/APP

Resident/APP
obtains second
history, performs
physical
examination,
and discusses
preliminary
plan

$59.94

Resident/APP
obtains initial
history and
performs
physical
examination

$59.94

Resident/APP
presents
findings to
attending MD

Resident/APP
presents
findings to
attending MD

Attending MD
obtains third
history and

discusses plan

$263

Attending MD
obtains
focused

history and
discusses
plan

$263

RN returns to

room for Patient check-
patient out
education
$42.80
1) pr9V|des Patient
patient
A check-out
education
$42.80

Clinic workflows before and after implementation of the process improvement team’s
recommendations. APP, advanced practice provider; MA, medical assistant; MD, attending

physician; RN, registered nurse; $, US dollars.
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