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any have called for a redesign of internal

medicine training.'” One result of this is that

residency program directors have questioned the
utility of traditional scheduling models with a weekly
continuity clinic that conflicts with residents’ inpatient
rotations and duties. In fact, the Residency Review
Committee for Internal Medicine has now mandated that
programs “must develop models and schedules for ambu-
latory training that minimize conflicting inpatient and
outpatient responsibilities.””® Residency programs with
large ambulatory training components (eg, primary care,
internal medicine, family medicine) have traditionally
allowed for such focused practice in ambulatory settings.

Numerous internal medicine residency programs have
adopted scheduling models that alternate blocks of
traditional inpatient rotations with dedicated ambulatory
blocks. The first report of such a model was a “4 + 1~
model.” Since then, dozens of programs have used
variations on this theme, including 3 + 1,4 + 2, and 6 + 2
models, and hybrids thereof.'™!! Given the number of
variations, we refer to such schema as “X + Y>> models,
where “X” refers to the inpatient rotations, and “Y”’ refers
to designated ambulatory blocks.

All of the authors have extensive experience in crafting
these schedules. Two of the authors (M.S. and S.Y.) have
developed such schedules for more than a dozen internal
medicine programs and a pediatrics program. These
schedules, and the programs that use them, have several
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common themes. In addition, internal medicine and
pediatrics residencies appear to have considerable overlap in
educational issues and priorities.'* Given the growing interest
in X + Y models, we thought it important to share some

of our insights to help residency programs that are planning
to restructure their educational curricula in this manner.

Crafting an X + Y Schedule

Preliminary Efforts

Although not an exhaustive list, the T A B L E outlines a list of
questions that programs have used to guide their early
transformation work. The questions assess for ‘“‘readiness
for change” and can be helpful in starting the local
conversation about models. Transformation to an X + Y
model involves significant scheduling and cultural changes
that affect attending physicians, residents, and other health
care professionals and staff. Ideally, planning should
commence a year before the “go-live” date to allow for
appropriate preparation and budgeting.

The next step is determining the optimal “X”* and “Y.”
These choices depend on residency size, educational and
service priorities, continuity clinic capacity, and the
number of residents that can be relieved from inpatient
duties at a given time (ie, 20% for a 4 + 1 system). Off-
service residents rotating on medicine or pediatric services,
rotations on other services, residency tracks, and combined
programs (eg, medicine-pediatrics) may also affect the
choice of X and Y.

Early brainstorming exercises with faculty, staff, and
residents allow for frontline input, promote buy-in, and
facilitate consideration of important issues for the given
setting. As the X + Y concept is being discussed, one should
concomitantly construct the schedule. This allows for
concrete demonstrations to stakeholders of how the change
will affect them and allows for their input.

The transition to an X + Y model provides programs
with opportunities to enhance current rotations, eliminate
rotations with marginal educational benefit, prioritize
changes to enhance educational or patient care quality, or
develop new rotations. The program can then determine
the number of teaching services and the optimal team
structures.
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TABLE

Why change?

m  What is driving the need/want for X + Y scheduling?

m  Are all core residency regulations being met?

QUESTIONS TO CONSIDER WHEN CHOOSING/CONSTRUCTING AN X + Y TEMPLATE

m  What conflicts arise as a result of the current model of scheduling?

m  What is the frustration level with the current scheduling system?
m  Have there been recent citations or other reprimands that may help drive change?

m Is the departmental culture supportive of the educational mission?
m Is there a history of working with other divisions and departments?

m Do you understand the nuances of all clinical sites and how they may affect scheduling?

Continuity clinic
m  How many continuity clinic sites are optimal?

m  What number of continuity clinic sessions is optimal?

(eg, 25% for a 3+ 1, 20% fora 4 +1)?

m  Are there appropriate numbers of residents and faculty at these sites?

m  What percentage of residents can you accommodate in the ambulatory setting, that is, can be free of inpatient duties at any one time

Assessment of current rotations
m  Are there current rotations that should be eliminated?

m  Should previously required rotations be elective experiences?

= What rotations should remain a set number of weeks (eg, 4 weeks) and which can be shortened to 1 or 2 weeks?

New rotation structures

m  What is the optimal number of inpatient teams (eg, wards, intensive care units)?
m  What is the optimal inpatient resident team structure (eg, 1 resident, 2 interns)?
m  Does the ratio of intern/residents need to be fixed or is it variable?

m  What rotations benefit most from a resident presence on the inpatient services?

m  Which rotations can only accommodate a fixed number of residents? Which are variable?

Other learners

complement inpatient teams?

m  Are there other pools of learners to consider (eg, preliminary interns, residents in specific training tracks, medical students)?

= Will preliminary interns have a continuity clinic and participate in the X +Y system, or should they be separated out to integrate and

Constructing the Master Template

Once X and Y have been determined, residents are divided
into cohorts. For X + 1 templates, X + Y groups are
required (ie, a 4 + 1 system will need 4 + 1, or 5, cohorts).
For X + 2 models, (X + Y)/2 cohorts are required (ie, a 4 + 2
model will require (4 + 2)/2, or 3, cohorts). Each cohort

THE 4 + 1 SCHEDULE TEMPLATE FORMAT—
INITIAL TRANSITION STAGGER

FIGURE 1

Abbreviation: AMB, 1 ambulatory week.

Figure modified from Mariotti JL, Shalaby M, Fitzgibbons JP. The 4:1
Schedule: A Novel Template for Internal Medicine Residencies. J Grad
Med Educ. 2010;2(4):541-547.°
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should have similar numbers of residents from each
postgraduate year to minimize variations in future aca-
demic years. For programs with multiple continuity clinic
sites, ideally members from each site need to be represented
in each cohort. Cohorts are then staggered to ensure a
resident presence during each ambulatory block. FIGURE 1
illustrates the basic template structure for a 4 + 1 model.
Use of an electronic spreadsheet to construct the
schedule allows for a visual depiction. Counting functions
and conditional formatting can be used to signal when
inpatient teams are adequately populated or when there are
deviations from the accreditation standards, such as too
much time spent in critical care. To fill in the template, one
starts with the highest-priority rotations (ie, rotations
requiring a consistent team structure). FIGURE 2 illustrates
how to populate an inpatient medicine service of 1
resident and 2 interns in a 4 + 1 model. Populating resident
teams using members from multiple cohorts allows for
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COHORT |  Residents 10 Week Segments
PGY-T
A
B
c
D

PGY-2/3

FIGURE 2

THE 4 + 1 SCHEDULE TEMPLATE FORMAT—CORE ROTATION GENERAL INTERNAL MEDICINE

Abbreviations: PGY, postgraduate year; Inpt Gen Med, inpatient general internal medicine; AMB, 1 ambulatory week.

Figure modified from Mariotti JL, Shalaby M, Fitzgibbons JP. The 4:1 Schedule: A Novel Template for Internal Medicine Residencies. J Grad Med Educ.

2010;2(4):541-547.°

overlapping of team members. This enhances care transi-
tions by preventing the entire team from rotating off the
service at the same time.

Once higher-priority rotations are scheduled, lower-
priority rotations, electives, and vacations can be added. If
appropriate counters are set, holes in the schedule can be
identified and filled. For combined programs (eg, medicine-
pediatrics), advance planning is required to allow residents
to move between their core programs.

An anonymous master schedule can first be constructed
and then later “back-filled”” with specific residents. Initially,
most programs construct yearly schedules, but once pro-
grams gain familiarity, schedules can span several years. This
allows programs to forecast future scheduling holes and
potential deviations from accreditation standards.

If there is a need to meet specific ‘Detail” program
requirements (eg, ‘At least one-third of the residency training
must occur in the ambulatory setting”®), programs can make
additional accommodations to the “X”* blocks, such as adding
ambulatory subspecialty experiences to inpatient rotations.

Constructing the Ambulatory Block

Once the master schedule is constructed, the ambulatory
block is developed. Block structure is influenced by the
number of continuity clinics desired, the capacity of clinics
to accommodate residents, faculty availability, the avail-
ability of ambulatory subspecialty opportunities, and the
desire to create new experiences. Each ambulatory week is
divided into 10 half-day sessions. The number of continuity
clinic sessions must be sufficient to fulfill residency
program requirements and goals. The remaining sessions
may include didactic sessions, administrative time, urgent
care sessions, or rotations through various clinics.

Clinic faculty are generally scheduled to precept on
specific half-days. Many programs have clinic models in

which faculty and residents ‘“‘co-nest” in the same practice.
This allows faculty to serve as team leaders of resident care
teams that care for specific patient panels. Faculty can also
serve as anchors for patient continuity while providing
educational continuity to the residents. Some programs use
a hybrid model with core clinic faculty linked to specific
care teams and ““drop-in” faculty. This allows faculty with
other administrative or clinical roles to precept and helps
diversify resident education.

Continuity of care in residents’ patient panels is an
important consideration, especially between ambulatory
blocks. Programs must develop cross-coverage protocols that
allow residents in the clinic to provide care for patients whose
residents are not on their ambulatory block. If patients must
see a covering resident, this patient encounter should ideally
be overseen by the faculty leader of the care team. In addition
to traditional measures of patient care (ie, percentage of time
that patients see their assigned residents), it may be helpful to
consider other continuity measures such as care team
continuity and continuity for patients with chronic condi-
tions. This allows for more specific assessments of continuity.

Implementing the Change

The process of planning, adjusting, and implementing an X
+Y schedule ideally takes 1 year, but some programs have
done it in less time. The popularity of these models and
residents’ familiarity with them seems to speed buy-in and
change. Almost all programs have chosen to implement
these changes at the beginning of an academic year, which
offers logistic advantages. Programs (and residents) are also
more comfortable with changes at this juncture.

Conclusion

Use of X + Y models is an increasingly popular approach to
reduce conflict and enhance ambulatory education and
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focus. They have been used for the past 6 years in internal
medicine programs, and the same forces that prompted
their implementation in internal medicine are driving
changes in pediatrics training. Use of X + Y models helps
answer the call for residency redesign and provides a more
balanced training environment for learners. To date, there
are no data to show that X + Y models result in better
learning, and research is needed to assess their outcomes
on learning, patient care, and residents and learning
satisfaction. Although there are always unique local
challenges in changing one’s training model, we believe the
common basic tenets of construction and implementation
laid out here will help other programs make these
improvements.
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