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Abstract Whether centralised or decentralised, healthcare access models provide
varying degrees of benefit to customers and to the organisations they serve. Mayo Clinic
Health System in Southwest Minnesota, United States, is a community-based practice of
23 clinics and 6 hospitals that has undergone an evolution of its access model. In 2010,
a centralised access model was adopted, including the physical location of schedulers,
which was expected to offer greater efficiency, flexibility and staff savings. However, in
2016, the region noted concerning trends of low patient and provider satisfaction with
scheduling, decreasing patient access and less-than-optimal patient throughput, all
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subsequently contributing to declining financial performance. Early concerning trends

led to further investigation of practice areas and geographical sites that had notable
appointment capacity yet low patient access and throughput. Provider productivity

rates, calendar management and patient access varied substantially. Performance in
scheduling operations was below par because of limited connection with the practice. The
combination of practice variation and a centralised access model was causing an increase
in scheduling errors, consistent rework/rescheduling, less-than-optimal patient access, low
provider calendar fill rates and high levels of dissatisfaction for patients and providers. Our
group was tasked with analysing the problems and developing a new scheduling model.
This paper describes the resulting model: a hybrid of centralised and decentralised models,
which promised the benefits of both and involved transformation in clinical practice
operations and access management. Standardisation for provider scheduling and template
management was enhanced. Pods of scheduling personnel were embedded in practice
areas. The proximity of the pods to physician, nursing and other clinical staff allowed for
increased collaboration and communication. The hybrid model improved access metrics

for average speed to answer, abandoned call rates, patient access and throughput,
financial performance, and patient and provider satisfaction.

KEYWORDS:
management, scheduling

BACKGROUND

Mayo Clinic is a large, multispeciality,
integrated medical group practice providing
complex, highly specialised care in three
destination practices in the United States.
Established in 1864, Mayo Clinic in
Rochester, Minnesota, comprises two large
hospitals and many facilities for clinical
care, research and education. Mayo Clinic’s
campus in Jacksonville, Florida, opened in
1986 and was the first major expansion
outside of Minnesota; Mayo Clinic Hospital
in Florida opened in 2008. In 1987, Mayo
Clinic opened a campus in Scottsdale,
Arizona, which integrated outpatient care
with programmes in medical research

and education. Subsequently, a campus in
Phoenix, Arizona, incorporated the Mayo
Clinic Hospital and an integrated surgical
and cancer care facility. Mayo Clinic also
includes a group of community-based care
facilities, collectively named the Mayo
Clinic Health System (MCHS).The MCHS,
established in the early 1990s, is a network
of more than 70 clinics and hospitals in

centralised, decentralised, healthcare access, hybrid, provider calendar

communities across southern Minnesota,
western Wisconsin and Towa.'

A rich history of systems engineering
has been embedded in the Mayo Clinic
culture since its early days. Dr Henry
Plummer, who joined the medical staff in
1901, was a physician with a passion for
engineering and is often thought of as
Mayo Clinic’s first engineer. He created
a single, patient-centric, unified medical
record, nearly 100 years ahead of its time.
He also designed a system of conveyors
and pneumatic tubes to efficiently deliver
medical records, a color-coded light system
to communicate examination room use,
patient-centric and innovative designs for
clinic buildings and much more. Historically,
Mayo Clinic leaders have understood the
value of leveraging integrated, patient-
centric systems and processes to deliver
trusted care. They blended the engineering
discipline with healthcare delivery when the
Mayo Clinic Board of Governors established
a formal management engineering function
in Rochester, Minnesota, in 1947. Initially
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called Procedures and Records, the section
employed three staft members who focused
on ‘developing a registration process for
hospital patients, managing forms to support
clinical workflows, developing procedure
guides for physicians, and conducting studies
to [determine]| storage needs for medical
[records] and [radiographs. This group] was
also integral to the planning, design, and
occupancy of the 10-story Mayo Building’
in the 1950s.> As Mayo Clinic expanded

to Florida, Arizona and the MCHS, nearly
identical engineering functions were created
at the new locations.

As the needs of healthcare and the strategic
services provided by Procedures and Records
evolved, the section name was changed to
‘Systems & Procedures’ and later again to its
current name, ‘Management Engineering &
Consulting’ (ME&C). With the continuous
growth and diversification of Mayo Clinic,
ME&C likewise experienced considerable
growth; today, ME&C employs nearly 200
professional and administrative staft, including
management engineers and project managers
with expertise in business consulting,
management engineering, operations research,
advanced analytics and modelling, digital
systems enablement and project management.
ME&C partners with Mayo Clinic staft and
external colleagues to enable the strategic and
operating priorities of Mayo Clinic.*

INTRODUCTION

The Southwest Minnesota Region of
MCHS (SWMN) was established in the
1990s through multiple mergers, acquisitions
and integration of smaller clinics, the most
recent hospital and clinic addition being in
2012. Integration of the multiple primary
care and speciality practices that previously
existed in the various entities was not a
priority, and this aftected several operational
areas, especially patient appointment access
and scheduling. Multiple efforts were
initiated to redesign and improve access and
scheduling in SWMN.

In 2010, a centralised scheduling
operation that controlled and minimised
personnel costs in a call centre model was
implemented. Patients called their local
clinic and would be routed via technology
to a central office to handle all calls for
SWMN. A toll-free number was also
available, although most patients continued
to call their local clinic. Operational metrics
included average speed to answer (ASA) and
patient call abandon rate (AR), which were
monitored on a daily basis.

The original application of the centralised
model allowed for any call from any patient
in the region to be answered by the next
available scheduling agent. Agents in the
centralised call centre were expected to
know the nuances of the 23 clinics and
the schedules of more than 340 providers
(200 physicians and 140 nurse practitioners
and physician assistants). As the scheduling
complexity increased, agents were unable
to provide high-quality and timely service,
which resulted in patient satisfaction survey
scores dropping below the 50th percentile.
Physicians and nurses received many
complaints from patients who preferred to
go in person to their local clinic to make
appointments rather than use the centralised
call centre located in a different city. Clinical
staft with productivity expectations could
not make real-time changes to optimise
their calendars and schedulable time.
Concurrent with this situation, care teams
were experiencing constrained appointment
availability in primary care and in clinical
specialities. Call centre staft did not have
timely information on changes to provider
calendars, which led to valuable appointment
slots being unused. Also, a review of financial
performance identified the unused capacity
as a significant opportunity to increase
provider utilisation and potentially improve
financial impact. Many systems changes were
made in attempts to enhance communication
and visibility of these open slots for the call
centre teams, yet the flexibility needed for
patients and clinical staff was missing, and
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the frustration of all stakeholders increased
further.

This initiated the decision for the
MCHS and SWMN senior leadership to
transform and optimise access and scheduling
operations to be patient- and staff centred.
Management engineers from ME&C
were engaged to partner with leaders and
stakeholders in SWMN to accelerate the
transformation.

METHODS AND PILOT STUDY
FINDINGS
Literature review
With the goal of studying and understanding
multiple access and scheduling models
and best practices, various approaches
were leveraged. The literature review
provided a comparative foundation, with
the intent of identifying best practices in
a healthcare model. Of the dozen articles
reviewed, six were found relevant to our
aim of transforming and optimising access
and scheduling operations. In its simplest
form, the primary measure of a successtul
healthcare access model is the optimal
matching of supply with demand. To
accomplish this, organisations have employed
a combination of tactics to iteratively
create consumer-centric access models.
The literature review yielded a handful of
overarching strategies, most of which focus
on the prediction of demand, no-shows
and cancellations via historical patterns or
predictive analysis,” utilisation of open-access
tactics to minimise unpredictability, and
deployment of centralised, decentralised
and combination access models. Generally,
three primary stakeholders compose the
framework of healthcare access models and
associated challenges: patients, system owners
and staft.®

In 2015, an industry-standard measure
for access was suggested by the Institute
for Health Improvement: the third next
available appointment (TNA).” The standard
suggests that the TNA should be 0 days for a

primary care appointment and two days for
a speciality care appointment. TNA, at the
time, represented a nationally comparable
benchmark of an organisation’s appointment
availability. Furthermore, patient satisfaction
scores continue to become more integrated
with financial reimbursement rates, especially
for government payers. Access is often the
first point of contact for a patient seeking
care, and more emphasis is being placed

on timely healthcare accessibility and an
individualised positive experience. An
additional tactic employed to improve access
in a speciality practice is the utilisation of an
intake provider, usually a generalist, to triage
patient needs to speciality (and subspeciality)
providers.

Before an increased use of predictive
analytics, historic volumes were leveraged
via basic descriptive statistics as a means of
planning for seasonal demand fluctuation
and associated capacity. Access managers
and practice leaders identified patterns and
time factors that influence demand. Recent
literature has identified several analytical
models for predicting demand and planning
for associated capacity. One such example
comes from Garg et al.,” who demonstrated
how a discrete time-nonhomogeneous
model could be effectively used for
scheduling and resource requirement
forecasting and allocation. Both fixed
(scheduled) and variable (unscheduled) access
needs seemed to satisfy the demand.

Compensating for and managing
variability within a healthcare access model
has also been a key success factor noted
in the literature. Managing no-shows,
short-term cancellations and walk-ins are
primary examples within this space. In a
2019 study,Vidal et al.” validated that an
open-access model holding 65-90 per cent
of appointments open for unscheduled
visits outperformed other models with
less open access (<50 per cent open slots).
Prescheduled appointments were the result
of patients who desired a future appointment.
Urgent care centres are a popular model,
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with all or most appointment slots being
open. In many instances, these centres have
reduced the burden of managing variability
within associated primary care or speciality
clinics in an organisation. Limitations of
an open-access model can be twofold: as
identified by the Agency for Healthcare
Research and Quality,'” open access can
seem unintuitive for staff because urgent and
routine patients are treated the same and
patient backlogs can seem insurmountable.

In 2016, a different tactic yielding similar
overall access efficiencies was documented by
Almorsy and Khalifa."' This strategy focused
on maintaining a patient waiting list and
managing no-shows and short cancellations.
Given a predictable no-show rate, provider
calendars were intentionally overlapped/
overbooked. In the event of no-shows,
waiting list patients could be quickly
plugged into provider calendars, which were
highly utilised with the active management
philosophy. Almorsy and Khalifa'? also
indicated that no-show rates increase with
longer times between scheduling and
occurrence of an appointment. Similarly,
longer waiting times almost always translate
into decreased patient satisfaction.

For many organisations, scheduling is
a complex task requiring the integration
of clinical knowledge, patient need and
organisational resources and structure.'
Many factors influence patient access,
including the ability of access personnel
to nimbly collaborate with the practice to
effectively mitigate variability. Brandenburg
et al." suggest that the science of optimising
access continues to evolve.

Internal benchmarking

SWMN is 1 of 4 MCHS regions in various
areas in Minnesota, Wisconsin and Iowa.
Fourteen hospitals and 70 clinics in 54
MCHS communities provided a sound
benchmarking opportunity. Access and
scheduling models could be described in

three categories: centralised, decentralised
and hybrid (Figure 1).

We identified distinct advantages and
disadvantages of centralised and decentralised
models. From an overall workload efficiency
perspective, the centralised model is usually
most efficient. The centralised group of
staff performed overall scheduling functions
for any department or speciality (largely
inclusive of primary care and speciality care
clinics for MCHS). The decentralised model,
which involves staff performing scheduling
services for a defined department, could be
less efficient from a workload perspective but
is more connected with the assigned clinical
department. This usually equates to enhanced
flexibility, more individualised service, lower
error/rework rates and better visibility and
partnership with the business unit.

A hybrid model combines the
positive attributes of both centralised and
decentralised models and has the flexibility
to be structured differently to accommodate
practice variation. With a hybrid model,

a central intake or call centre is used to
handle registration and basic scheduling
tasks, whereas calls with in-depth or more
complex scheduling needs are forwarded
quickly to the embedded and departmental
schedulers with contextual knowledge. The
benchmarking effort also yielded valuable
feedback from internal stakeholders and
leaders. Three key factors for success were
identified by stakeholders: (1) partnership
with the practice is critical; (2) flexibility
to address short-term or unanticipated
utilisation variance is needed; and (3)
patient- and provider-centric access and
scheduling should be the goal.

Designing the future healthcare access
and scheduling model

With the directive from SWMN leadership
and the valuable knowledge gained through
literature review and benchmarking, a
multidisciplinary transformation team
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Centralized
model

Decentralized
model

Hybrid
model

All appointments

scheduled by
central call center

Appointments and
calls are handled

by desk staff and
embedded
scheduler

( Call center (registration )

.

and some
scheduling/routing) )

Embedded/

department
schedulers and desk
staff schedule
appointments

Figure 1: Access and scheduling models

performed a detailed current state
assessment in SWMN. Processes from the
patient-initiated or physician-referred
contact, through appointment scheduling,
were studied and documented. Interviews
were conducted with staff and leaders at
various levels in the organisation and across
multidisciplinary teams, including care
providers, access and scheduling staft, nursing,
desk operations staff and administrative
leadership. In addition, data from various
sources were analysed to understand the
extent of the problem and the causal
variables.

The data collected included ASA, AR,
provider fill rates/calendar white space,
capacity and yield, overall patient volumes,
financial performance (target versus
actual) and patient and staff satisfaction.
Understanding the current state was
important, along with observational studies
on the ground to validate the feedback.
The team leveraged internal and external
information and began designing a
transformational future strategy and model
that would be patient and staff centred.

After several agile iterations and reviews,
it became evident that the centralised and
decentralised models needed to be integrated
and optimised. Thus, a hybrid access and
scheduling model seemed to be the best
fit and achieved most of the desired access

and scheduling attributes. The experience
of the patients and staft seemed to be better
when the scheduler was more aligned and
embedded with the care team. For example,
in general surgery, the scheduler was placed
with the nursing team. The team believed
that this change facilitated greater flexibility
and scheduling accuracy — the right patient
with the right provider at the right time.

To validate the hybrid model, the team
used Plan, Do, Study, Act cycles, which were
performed in two pilot clinical departments
that wanted to be early adopters. Schedulers
were selected and cross-trained on call centre
telephone skills and contextual clinical
knowledge. Iterative stakeholder meetings
were conducted to evaluate the performance
of the new hybrid model (Figure 2).

The pilot sessions were invaluable, and
points learned from both pilots led to several
adjustments that were applied to design
the optimal future state. During the pilot
studies, the white space on the providers’
schedules was decreased, and communication
with physicians was substantially improved.
The ASA and AR were monitored daily.
Initially, these metrics increased, but within
two weeks they started to decrease and
ultimately met the defined expectations. The
schedulers worked directly with surgical
nurses to ensure that patients arriving for
consults or surgery were fully prepared
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Pilot Outcomes

- Improved collaboration

- Quicker problem resolution

- Increased patient interaction

- Perceived satisfaction improvements
- Proactive identification of future work
- General trends (pre to post pilot):

Volume
Targets

Schedule
Utilization

Schedule Work
Issues Queues

General
Surgery

2

Orthopedic
Surgery

i BEdR

Figure 2: Surgical pilot outcomes

for the general surgeon. Schedulers also
connected with patients to fill appointment
slots on the provider’s template that may not
have been available the previous day, which
made access flexible and customer centric.

In addition to enhancing the access to care
and improving customer and staft satisfaction,
the new model led to much better

financial performance because of increased
appointment fill rates.

With the success of the pilots in the
surgical speciality departments, senior
regional leadership, with support from the
clinical practice, began disseminating the
changes. Transforming the centralised model
to a hybrid model for access and scheduling
required a pragmatic and tactical approach.
Each department had scheduling nuances,
yet each department was more similar than
not with regard to scheduling. It was decided
that the new process would be implemented
in the surgical speciality departments first,
followed by medical specialities and then
the various primary care locations. Every
implementation required deep data analysis,
frequent team meetings and a systematic
review of patient and staff feedback.

These steps were crucial to ensure that the
contextualised hybrid access and scheduling
model was achieving the consumer-centric
goal, along with performance goals, neutral
staffing and financial targets.

RESULTS

After the pilot programmes, the changes
were implemented in all departments,
and the various metrics were measured
and compared by department and by year.
The positive pilot results were replicated
with subsequent implementations. The
collaboration and proximity between
clinical and scheduling teams significantly
improved the access and scheduling process.
The appointment fill rate, which is an
important metric, showed improvement in
all three departments (Table 1).The daily
provider template reviews completed by
the provider and nurse with immediate
access to an embedded scheduler allowed
for dynamic adaptation of required schedule
revisions. Patient calls for appointments were
completed more quickly with the scheduler
having access to nurses and providers for
questions and emergent patient situations.
Post-implementation, as the embedded
schedulers became more proficient, both the
ASA and the AR, two key performance and
patient satisfaction measures, also improved
with time in all departments (Table 1).

In an internal staff satisfaction survey,
86 per cent of the care team staft believed
the new hybrid model with embedded
decentralised scheduling was more effective
and worked much better than the previous
centralised model, whereas 13 per cent
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believed the hybrid model was the same.
Only 1 per cent believed that the hybrid
model was worse than the previous model.

Embedded schedulers also had the
opportunity to meet with patients
immediately after a current appointment to
schedule the next appointment; this provided
a personalised touch that pleased patients.
In the speciality departments, patients found
immediate answers to their specific concerns
and questions regarding the scheduled
appointment, procedure or surgery. Patients
also felt much closer to their care team. Top
box scores from patient satisfaction surveys
for ease of scheduling showed appreciable
improvement over time (Table 2).

To ensure optimal use of scheduling
resources, the team modelled staffing
needs, keeping in mind multiple variables

such as patient demand, clinical staffing,
appointment volumes and geographic
dispersion. The modelling resulted in having
one embedded scheduler to potentially
support multiple clinical departments. Cross-
coverage was designed into the scheduler
modelling to cover for time off and other
stafting contingencies. Top box scores for
ease of accessing the clinic by telephone also
showed appreciable improvement over time
(Table 2).

The centralised component of the hybrid
model was retained for calls that were not
related to appointment scheduling, such
as prescription refills, billing and general
operations-related questions. Overall, the
change to the hybrid model has been
successful on multiple fronts, as highlighted
by several testimonials (Box 1).

Table 1: Measures by department
Measure Surgical specialities Medical specialities Primary care
Fill rate, %
2017 68 57 84
2018 59 77.6 82
2019 71 78.2 87
Average speed to answer, s
2018 36 36 46
2019 28 27 31
Abandon rate, %
2018 10.5 8.9 7.3
2019 5.1 5.0 4.1

Table 2: Top box scores for patients’ ease of appointment scheduling and accessing the clinic

Measure Surgical specialities | Medical specialities | Primary care
Ease of appointment scheduling, %

Pre-implementation (centralised) model (2017) 44.7 52.2 48.5
Hybrid, post-implementation (July-Dec. 2018) 60.4 60.7 58.9
Hybrid (Dec. 2019) 62 59.7 58.9
Ease of accessing the clinic by telephone, %

Pre-implementation (centralised) model (2017) 33.1 42.9 34.9
Hybrid, post-implementation (July-Dec. 2018) 491 50.7 51.0
Hybrid (Dec. 2019) 52.1 52.4 50.7
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Box 1: Hybrid model testimonials

'Moving from a central scheduling model to an embedded scheduler has led to significant improvements
in my practice. The embedded scheduler that works with me has gotten to know our practice needs
as well as the needs of some particular patients. This allows her to manage the schedule efficiently
with less input from the providers. The embedded scheduler has become an invaluable member of

our team’.

Albert R. Harris, MD, Consultant, Department of Surgery, Plastic and Reconstructive Surgery

‘The embedded department-specific scheduler was a tremendous plus to our practice in both patient
and provider satisfaction. Prior to this it was very difficult for central schedulers to understand the
diverse capabilities and preferences. The embedded, department-specific scheduler has allowed us to
optimize our time and has led to increased staff satisfaction’.

Chad L. Buhs, MD, Consultant, Department of Surgery, General, Vascular and Thoracic Surgery

‘Implementation of the decentralized model closed the gap, creating a true “care team” with the
addition of the Care Team Scheduler facilitating knowledge-sharing and familiarity, not only between
the provider, nurse and care team scheduler, but the patient as well".

Roxanne K. Timmerman, MS, RHIA, Operations Administrator, Access Management

'The addition of embedded schedulers has been incredibly helpful to our practice. Whereas previously
an out-of-the-office call center filled open templates somewhat randomly, the embedded schedulers
have a deeper knowledge of the types of patients best scheduled by each individual provider. This
has improved both patient and provider satisfaction, as previously it was not unusual to have to create
a follow-up appointment as one provider referred the patient to the more appropriate provider.

The previous method wasted patients’ time and money and filled the providers’ schedulers with

inappropriate consults’.

Ryan P. Foley, MD, Department Chair, Surgical Specialties, Orthopedics and Sports Medicine

‘It was a difficult job for a call center person to know all of the providers and services and nuances for an
entire region, but that's changed now’, said Amy Long, administrator at Mayo-Fairmont. ‘Since October
2018, our appointments schedulers were brought back to the clinic. We have a whole new message or
triage line so when you press 1 to schedule an appointment, it will come to the Fairmont clinic’.

Six primary care team schedulers are embedded in the clinic to handle appointments, although over-
loaded or backed-up calls might be routed through the Mankato call centre.

‘We haven't been real public about this before, but it's been going real well’, said Dr. Marie Morris,
medical director at Mayo-Fairmont. ‘It's working so much better, from the provider side and from the
patient side. The schedulers are back in Fairmont, and that's a big thing. People did not want to talk to

somebody elsewhere.’"®

DISCUSSION

Patient access and scheduling are ever
changing. With advancing consumerism

and digital flexibility, the demand for
continuously optimising this function
continues to increase. At one time, schedulers
were located throughout the clinic, each
scheduler had different ‘rules’ for each
individual clinical provider and all scheduling
was done manually. The call wait times were
high, and patients would often disconnect
and drive to the clinic to schedule
appointments in person. The schedulers built
close relationships and trust with patients,
often being the first voice on the telephone
and the first person a patient interacted with
when walking into the clinic. However,

this model became increasingly difficult to
sustain.

The new hybrid model was designed
with multidisciplinary staff and customer
input, which significantly helped with
acceptance of the change, commitment
to working through the challenges of
transformation and commitment to
its sustainability. The implementation
team ensured open communication and
thoughtful consideration, especially during
times of high stress and change. One such
consideration involved keeping staffing
resources neutral. Conversations with the
call centre agents were necessary as the
agent roles were changing. They would
have to try a new role based in a clinic and
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directly working with nursing and other care
providers. There was fear and anxiety and
many questions that could not be answered
as the pilot phase began, making it necessary
to have role flexibility. The agents had many
questions about the impact on work hours,
pay, uniforms and personal feelings in regard
to the change. Scheduling leadership did not
immediately have all the answers, creating a
sense of uncertainty and frustration for all
involved. It was important for nursing and
scheduling leaders to play an active role in
fostering a collaborative approach to build
teamwork between department nurses and
the embedded schedulers. Ensuring that the
scheduler was a valued part of the clinical
team required collaborative problem-solving
and communication skills. New team
cultures and norms started to evolve.

A new way of thinking was also needed
at the leadership level because the make-up
of the team was very different with the new
hybrid model. Cross-training of schedulers
was crucial for meeting daily clinical practice
needs such as volume fluctuations, staff’
time off, scheduling template changes and
patient expectations. The training provided
schedulers with an understanding of the new
process, which included the front desk flow
in a clinical setting. This was a considerable
change for the scheduling management team
as they had to answer questions from staff
and learn the processes and expectations of
telephone call management — something
entirely different from the centralised model.
The patient access structure was initially
not well balanced because of the many
scheduling staft that were shifted from the
centralised call centre to an embedded role.
The decentralised onsite supervisor suddenly
had additional staft to manage, creating
the need to re-evaluate organisation and
reporting structures.

The challenge of transtorming a core
process like access and scheduling was
compounded by the implementation of a
new electronic health record at the same
time. The transformation team decided to
leverage the new health record to advance

redesign and standardisation. The focus on
consumer centricity and sharing feedback
from patients about their struggles and
experiences was a powerful motivator for
all involved to standardise and optimise the
complex access and scheduling function.

CONCLUSION

We believe that our experience and

lessons learned throughout the process

will be valuable for healthcare and other
industries. A crucial aspect of the access and
scheduling transformation was balancing
consumer centricity with organisation

and business priorities. Transparency and
partnerships at all levels, along with clear
and regular communication, were important
to enabling sustainable change and easing
fear of the unknown. Many operational
leaders were vital to the transition through
their open-door approach to help staff

who needed someone they could trust

to listen to concerns and to calm their

tears. Transformation and change is never
easy, but our teams are now collaborating
more, trusting the hybrid model, and, most
importantly, serving the needs of our patients
and each other faster and better than before.
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