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Continuity of care has been an identifying characteristic of family medicine since
its inception and is an essential ingredient for high-functioning health care teams.
Many benefits, including the quadruple aim of enhancing patient experience,
improving population health, reducing costs, and improving care team well-
being, are ascribed to continuity of care. In 2023, the Accreditation Council for
Graduate Medical Education (ACGME) added two new continuity requirements—
annual patient-sided continuity and annual resident-sided continuity—in family
medicine training programs.

This article reviews continuity of care as it applies to family medicine training
programs. We discuss the various types of continuity and issues surrounding the
measurement of continuity. A generally agreed upon definition of patient-sided and
resident-sided continuity is presented to allow programs to begin to collect the
necessary data. Especially within resident training programs, intricacies associated
with maintaining continuity of care, such as empanelment, resident turnover,
and scheduling, are discussed. The importance of right-sizing resident panels is
highlighted, and a mechanism for accomplishing this is presented.

The recent ACGME requirements represent a cultural shift from measuring resident
experience based on volume to measuring resident continuity. This cultural shift
forces family medicine training programs to adapt their various systems, policies,
and procedures to emphasize continuity. We hope this manuscript’s review of
several facets of contuinuity, some unique to training programs, helps programs

ensure compliance with the ACGME requirements.

A 1948 Life magazine photo essay titled “Country Doctor”
highlighted continuity of care when W. Eugene Smith pho-
tographed Dr Ceriani delivering babies, examining children,
performing emergency surgery, and caring for the dying in
rural Colorado.! Two decades later, family medicine became
the 20th recognized medical specialty.? To this day, family
medicine differentiates itself from other specialties by empha-
sizing personalized care delivered over the entire lifespan of
patients.3~¢

For decades, primary care proponents have held that con-
tinuity of care is an essential ingredient for high-functioning
health care systems.7:®* With continuity of care as a key charac-
teristic of family medicine, the 2023 revision of the Accredita-
tion Council for Graduate Medical Education (ACGME) require-
ments for graduate education in family medicine added two
new continuity requirements: annual patient-sided continuity
and annual resident-sided continuity (IV.C.3.c.5.b.ii).° While
much of the continuity of care literature pertains to individual

patient continuity, this is not what ACGME is referring to by
“patient-sided continuity.” Instead, the council is referring
to an aggregation of continuity for a panel of patients cared
for by a resident. A better term might be “panel continuity.”
Resident-sided continuity refers to what percentage of visits
a primary care clinician has with patients on their own panel.
This is often termed “provider continuity” and is typically
available as a performance metric within EHRs.

These new requirements represent a dramatic culture shift
in resident training from the previous emphasis on volume
of encounters to the current emphasis on continuity of care.
Many systems and parameters, such as patient empanelment,
size of resident panels, balance between training in the family
medicine practice (FMP) and required rotations, and schedul-
ing of visits, will need to adapt to the new culture.

The focus of this manuscript is to synthesize the literature
on continuity of care, put ACGME requirements into context,
provide an understanding of the complexities surrounding
continuity of care within residency training, and suggest
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some potential mechanisms for residencies to meet these new
ACGME requirements.

The Oxford English Dictionary defines continuity as
“the unbroken and consistent existence or operation of
something over a period of time.” The existance of a doctor-
patient relationship over time is often referred to as continuity
of care. The Institute of Medicine takes this one step further by
stating that continuity of care is longitudinal care coupled with
effective and timely communication of health information. ©

While the concept of continuity seems intuitive, arriving
at a consensus definition of continuity and a conceptual
framework that explains its supposed benefits is surprisingly
difficult. 7,112

Haggerty et al defined three types of continuity: informa-
tional, managerial, and relational.’> Saultz extended this to
include longitudinal, interpersonal, geographic, and familial
continuity.> We reorganized and summarized these domains of
continuity in Table 1.

Benefits of Continuity

Continuity of care can impact the quadruple aim of enhancing
patient experience, improving population health, reducing
costs, and improving care team well-being. > While we are not
aware of any studies showing continuity of care to be harmful,
beneficial associations are only sometimes observed. Demon-
strated benefit may depend heavily on the exact measure of
continuity chosen and the unique underlying medical practice
characteristics of the population studied. 4

Continuity of care is generally associated with better
patient satisfaction. In one systematic review, subjective mea-
sures of continuity were associated with greater patient sat-
isfaction, but various objective measures of longitudinal con-
tinuity were not reliably associated with greater patient sat-
isfaction.’> However, interpersonal continuity was found to
be associated with greater patient satisfaction in 19 of 22
studies.’® And another review found that five of seven studies
examining continuity of care had a positive association with
patient satisfaction.”

Numerous studies have demonstrated that continuity of
care improves population health. Having more primary care
physicians per capita, presumably providing continuity of care,
raises life expectancy more than an equivalent number of
additional specialists.’® According to one systematic review,
continuity of care provided a mortality benefit in nine of 12
studies. ! Various measurements of continuity of care also are
associated with improved chronic disease management and
improved preventative services, especially during brief acute
visits.?°=23 However, the relationship between continuity of
care and chronic disease management is not always univer-
sal. 24

Continuity of care also directly impacts the cost of care,
mainly via reduced utilization. In a study of Medicare ben-
eficiaries with chronic diseases, increased continuity of care
reduced the total cost of care by reducing usage of acute care
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facilities.?> A review of 22 studies found that interpersonal
continuity reduced cost or utilization in 35 of 41 variables
studied.?® Continuity of care is associated with reduced emer-
gency department use, less frequent hospitalization, and fewer
readmissions.?%?773> Those with the most fragmented care
appear to be at the highest risk of emergency department use
and subsequent hospitalization.3%33 However, simply having
a regular source of care, defined as having more than 50% of
visits with same provider group, was not associated with fewer
hospitalizations. 3%

Clinician well-being also may be tied to continuity of
care and vice versa. One study demonstrated that family
physicians exhibiting greater geographic continuity, that is
engaging in practice beyond their principal site (eg, at the
hospital or labor and delivery), were less likely to suffer
burnout.3> Turnover of primary care physicians, often driven
by burnout, has been shown to reduce patient continuity and
is estimated to cost nearly $1 billion in excess US health
care expenditures annually.3® However, physicians working
part-time reported greater job satisfaction and often had
superior patient satisfaction despite the obvious impact on
continuity.37:38

Patient Preferences

Despite advantages to continuity of care, patients may not
always value or seek it. While all patients seem to recognize
the value of continuity of care for wellness visits and chronic
disease management, many patients value access over conti-
nuity for acute visits, leading to the rise of retail clinics.394°
Multimorbidity patients with a higher chronic disease burden
increasingly value continuity even for acute visits.4° Systems
of care should take into account these differing patient prefer-
ences.

Measurement of Continuity

Little agreement exists on a standardized measure for continu-
ity. 30154142 In a review, Jee et al found 32 different measures
of continuity and grouped them into five broad categories of
measurement: density of visits, dispersion of visits, sequence
of visits, duration of relationships, and subjective patient
estimates.“> Most of these attempt to quantify longitudinal
continuity, and the first three categories rely on patterns
of visits that can be obtained from widely available health
care claims databases. %3 Whether claims-based measures of
continuity match patient perceptions of continuity is subject
to debate.** Few accepted measures of family or geographic
continuity exist.3 Visit entropy has been proposed as a measure
of managerial continuity in team-based care environments
because it is able to detect and quantify organized visit patterns
produced by team-based care. 6%

Perhaps the most widely accepted and well-known mea-
sure of continuity, defined in 1975 by Breslau and Reeb, is usual
provider continuity (UPC).4> It is expressed as the proportion
of visits with the patient’s primary (or most frequent) clinician
divided by the total number of visits over a period of time,
typically one year.45 UPC is intuitive to understand, simple
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Five Domains of Continuity of Care

1. Informational continuity links care between episodes and providers. It consists of the written medical documentation plus the often-unwritten patient
context, values, and goals of care. Informational continuity is maintained when a primary care physician reviews the medical record to determine when a
previous episode of gout occurred and what medications were used to treat it. It is also maintained when a consulting neurologist reviews the medical
record provided by the primary care physician when evaluating a patient’s unilateral weakness. However, informational continuity does not imply a
relationship with the patient. A lot can be known about a patient by reading their chart without ever meeting them.

2. Managerial continuity occurs when several medical professionals cooperate to provide care for a patient. This domain is especially apparent in chronic
disease management and mental health care when multidisciplinary teams develop care plans for their patient. It is sometimes referred to as
interdisciplinary or team-based continuity .

3. Relational continuity is found when one clinician provides care for a patient over time, connecting their past, present, and future. However, the
relationship need not be cradle-to-grave. Relationship continuity can be found in the hospital if the admitting physician continues to care for the patient
all the way through discharge, or if the nursing home clinician continues to follow the same residents. Relational continuity often results in unwritten
informational continuity.

a. Longitudinal continuity is the most simplistic relationship form and is typically found in most family medicine and primary care practices. In common
parlance, it simply implies that a single clinician provides care for the patient over time. Saultz defined it a bit more precisely and broadly as a “pattern of
health care interaction that occurs in the same place, with the same medical record, and with the same professionals” allowing for a growth of knowledge
about a patient over time. >

b. Interpersonal continuity is a special type of longitudinal continuity where the patient and doctor develop a partnership characterized by implicit
knowledge, trust, and respect that facilitates good communication. This is the ultimate form of continuity sought by primary care medical home practices.

4. Family continuity implies the same clinician taking care of multiple family members, often from multiple generations (ie, grandfather, mother,
daughter/son). That clinician possesses knowledge about the health care problems of other family members, which may impact the care of the current

patient. Unfortunately, most electronic health records do not support family member linking.

5. Geographic continuity occurs when the same clinician cares for the patient in multiple locations or environments (ie, hospital, home, skilled nursing
facility). The rise of hospitalists and the move away from Dr Ceriani’s full spectrum practice to the outpatient-only family physician has lowered

geographic continuity.

to calculate, and yields a well-bounded percentage with 0%
representing no continuity and 100% representing perfect
continuity.

Common Issues With Continuity Metrics

Technical issues and performance characteristics, however,
make UPC and other related continuity metrics less than
ideal measures of longitudinal or interpersonal continuity. %4
First, many healthy patients may not require a health care
visit in a given year, yielding an undefined divided by zero
condition. %4¢ Second, UPC and other metrics often are highly
skewed distributions with many patients having either zero
or almost perfect continuity, making analysis with traditional
statistical methods difficult. %443 Third, for the typically small
number of health care visits that a patient has in a given
year, UPC results in a much more discrete distribution than
expected.’# For instance, three visits results in only four
possible values for UPC (1.00, 0.67, 0.33, 0). Finally, UPC is
unable to distinguish the increased interpersonal continuity
produced by multiple visits over time with the same clinician
(ie, 1/1is the same as 5/5).4

The Rise of the Patient-Centered Medical Home

Medicine has changed dramatically in the 75 years since the
days of Dr Ceriani, and the electronic health records, poly-
merase chain reaction tests, and handheld ultrasound devices
present in today’s physician offices would be completely
foreign to him. With advances in technology such as magnetic
resonance imaging and robotic surgery and increasing knowl-
edge concentration, medicine has become more complex, more
specialized, and more fragmented, and involves more multi-

disciplinary health care providers.'433:3%947 Today’s emphasis
is on convenience and team-based care.394¢ In spite of this,
patients still desire a relationship with their physician. '4:40,49,50
In response, the patient-centered medical home movement
seeks to replicate the responsibility and coordination of care
that used to be provided by the traditional 1:1 longitudinal
continuity relationship like Dr Ceriani’s practice.5' Unfortu-
nately, most continuity metrics fail to recognize the managerial
continuity produced by patient-centered medical homes. In
fact, UPC penalizes this type of planned and organized referral
practice by assigning it a lower continuity score and failing to
differentiate it from an unplanned visit pattern.’* As a result,
UPC may not be as capable of detecting the beneficial effects of
continuity as more sophisticated measures. 2°:3°

Telemedicine

The use of telemedicine and virtual visits expanded rapidly dur-
ing the COVID-19 pandemic.5? In a study of patients with dia-
betes, higher continuity of care was associated with improved
hemoglobin Aic testing, and greater telemedicine use medi-
ated about 39% of this relationship.>3 Thus, an association
triad of increased continuity, greater use of telemedicine, and
improved outcomes appears to exist. However, telemedicine
visits with continuity may not be directly measured in some of
the current models.

Though the 2023 revision of ACGME’s requirements for grad-
uate education in family medicine added two new continuity
requirements (ie, annual patient-sided continuity and annual
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resident-sided continuity [IV.C.3.c.5.b.ii]), 9 the specific defini-
tion and calculation of these new continuity requirements was
not addressed, perhaps because of the uncertainty surrounding
definitions and measurements detailed earlier. Furthermore,
no citations were provided for the 30% and 40% continu-
ity requirement for postgraduate year (PGY)-2 and PGY-3
residents, respectively. A review conducted in 2018 reported
a median UPC continuity of 56% among residency clinics
reporting continuity in the medical literature. > However, that
was not a representative sample and was probably a gross
overestimation of actual resident clinic continuity because it
included only residencies conducting studies on continuity
and publishing their results (subject to publication bias and
survivor bias). Due to a number of factors, including resident
rotation scheduling and turnover, continuity is usually lower in
resident clinics than in nonteaching practices. 5>

This newrequirement represents a dramatic culture shift in
the FMP from the previous emphasis on volume of encounters
to the current emphasis on continuity of care. Many localized
systems and parameters, such as patient empanelment, size
of resident panels, balance between FMP training and required
rotations, and scheduling of visits, significantly impact conti-
nuity across all family medicine residencies.

Resident and Panel Continuity

Based on information presented at various medical education
conferences, most educators appear to assume that ACGME is
referring to a variation of UPC when they speak of patient-
sided and resident-sided continuity. This was confirmed in a
frequently asked questions document the council released in
July 2023, showing examples of how to calculate patient-sided
and resident-sided continuity.5° UPC (and its derivatives) was
the most common type of continuity reported in a scoping
review of 34 articles looking at the continuity reported by
residency clinics. 54

A continuity visit is defined as a resident conducting a
visit in the FMP with a patient on their panel. Resident-sided
continuity (Cr) can be defined as the number of continuity
visits divided by the total number of visits performed by the
resident in the FMP. Just like UPC, the result will range between
0 and 1for each resident. Resident-sided continuity, or provider
continuity (as it is sometimes called), is a measure of how often
a given resident sees their own patients and is often found as a
performance metric in EHRs.

Likewise, patient-sided continuity (Cp) can be defined as
the number of continuity visits divided by the total number
of FMP visits made by patients on a resident’s panel. Because
this is an aggregated measure, we prefer the term “panel
continuity” to avoid confusion with individual patient-level
measures of continuity. Panel continuity (Cp) will also range
from 0 to 1 for each resident panel. The mathematical formulas
for resident-sided continuity (Cr) and patient-sided conti-
nuity (Cp) are shown in Figure 1. Figure 2 shows a unique
way to visualize the interaction of these two different types of
continuity on a matrix.
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Resident-Sided and Patient-Sided Continuity Formulas

Resident-sided continuity

AR ¢ . = [1 if continuity patient visit
Cr = % where ¥ 0 otherwise
R Ny = total # of visits by resident R

Patient-sided (or panel) continuity

Np _ [1if continuity patient visit
Zp:l Cy Cy = .
Cp = N where 0 otherwise
p N, = total # of visits by patients on resident panel P

Continuity Matrix

Residents

Panels

A useful way to visualize the interaction of resident-sided and patient-sided continuity
is on a continuity matrix, with residents as the column headings and resident panels
as the row headings. Then the matrix entry a, represents the number of visits
performed on P, paneled patients by resident R. ‘Continuity visits, the numerator for
resident contlnmty C, and panel continuity C,, lie along the matrix diagonal. The
denominator for C_ 1$ the column sum, whilé the denominator for C, is the row
sum. Good oontlnurﬁy is represented by most visits lying along the matrix diagonal.

Empanelment and Data

Empanelment, an essential component of population health
management, is the process of assigning patients to a respon-
sible clinician or care team. 57 Most EHRs provide a mechanism
for empanelment by recording the primary care clinician.
To calculate continuity, residents must have patient panels
and be listed as the patient’s primary care clinician. How
residencies choose to make this assignment is subject to
local procedures, but experts recommend the four-cut method
shown in Table 2.5% Using an algorithm based on the four-
cut method, a large internal medicine residency improved
continuity through the reassignment process.>9

One thing that is unique to residency training is the annual
graduation of resident physicians, which results in panel
reassignment. In a typical family medicine residency, approx-
imately one-third of the patients will require reassignment
annually (more if the panel size grows throughout training).
This process affects up to 1 million patients in the United
States annually.®® In the case of a clinic-first model, with
approximately equal time in the FMP throughout residency,
reassigning a graduating resident’s panel to an incoming
PGY1 resident is trivial. However, even in this situation, the
program director may wish to engage in panel management
as per ACGME requirements to balance the ages, genders, and
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The Four -Cut Method

Situation Action

1. Patients who saw only one clinician

Assign them to that clinician.

2. Patients who saw one clinician predominantly

Assign them to that clinician.

3. Patients who were seen by more than one clinician

equally can be used).

Assign them to the first, last, or most recent general/annual exam clinician (any standard criteria

4. For the remaining patients

Ask the patient or clinicians who the primary clinician should be.

medical complexity of panels. If time in clinic is unequally
divided between the various stages of resident training, the
issuebecomes much more complex and involves rebalancing all
panels using some combination of the four-cut method and the
right-sizing equation (shown in the next section). Optimizing
panel size helps maximize resident and panel continuity.

Resident continuity (Cg) is usually readily available within
commercial EHRs as a metric provided to every clinician.
However, panel continuity (Cp) is often more challenging
to obtain because many EHRs do not directly support the
concept. The process tends to be more manual in nature,
requiring pulling all EHR visit information for each empaneled
patient. Then the raw visit information is linked to the patient
data model containing the assigned primary clinician, and
continuity visits and total visits are counted and summed
by patient for each resident. Institutions may need to work
with their information technology or EHR vendor to develop a
solution. Stating that this is an ACGME requirement may help
obtain the resources needed.

Right-Sizing Panels
Extensive literature is available on panel size for primary care
clinicians and the effect that mismatched panel size can have on
patient outcomes and physician burnout. ©-% Less information
exists about optimal panel size for residencies. Anecdotal
evidence presented at medical education conferences and
some published reports have placed the family medicine PGY3
panel size at 300 to 400 patients.®° Traditionally, family
medicine residencies grow panel size throughout training;
more recently, however, some programs have experimented
with equal panel size across all years of training.

Despite a lack of information about optimal panel size in
residency, one can still rely on the laws of supply and demand
to calculate a right-sized panel. The following equation is key:

(days in clinic/yr)(visits per day)=(panel size)(mean visits per
patient/yr)

The left side of the equation represents the supply of visits
or capacity of a clinician. The right side represents patient
demand. Looking at historical data for the practice over the
past year can usually produce an accurate estimate of the
mean visits per patient per year. In our experience, relying
on national or even institutional data from other practice
sites can be misleading because practice patterns are highly
localized, causing mean outpatient visits to vary significantly.
For example, data from the Veterans Administration has shown

significant geographic variation in the rate of outpatient vis-
its.%¢ Tools exist to help program directors manage panel size
(eg, https://www.aafp.org/pubs/fpm/blogs/inpractice/entry/ri
ght_sized_ patient_ panelhtml).

When panels are appropriately balanced, both resident
and panel continuity can be maximized simultaneously. If an
oversupply or excess capacity occurs, these appointment slots
will likely be filled by noncontinuity patients, resulting in poor
resident continuity (Cg). Conversely, if demand exceeds supply,
paneled patients cannot access their primary clinician, and
panel continuity (Cp) suffers. Mathematically, the lower bound
for resident continuity (Cy) is inversely proportional to the
number of residents in a program, and the lower bound for
panel continuity (Cp) is the proportion of time the resident
spends in clinic divided by the total time all residents spend in
clinic. This means that panel continuity goals will be easier to
achieve if residents spend more time in clinic. Likewise, larger
programs will have more inherent difficulty meeting resident
continuity goals and thus will need to actively and strategically
manage visit scheduling.

Strategies to Optimize Resident and Panel Continuity in the
FMP

Optimizing continuity in a resident practice highlights tensions
between the FMP and inpatient, specialty, and away rotation
schedules. Additionally, institutional pressures to prioritize
appointment fill rates, provide access, and improve patient
satisfaction and convenience all affect the ability to achieve
continuity within the FMP. To address these challenges, a mul-
tipronged approach is needed, including right-sizing patient
panels, as described earlier. This also could include novel res-
ident scheduling paradigms to ensure consistency of resident
presence in the FMP, such as those proposed in the clinic-
first approach. %7 In addition, residency staff may need to edu-
cate institutional leadership, scheduling staff, and patients to
explain why sacrificing fill rates and convenience to prioritize
continuity is necessary.

Resident Absences and Staff Panels

All primary care clinics deal with providers being absent for
illness, vacation, family and parental leave, and other reasons,
but residency clinics encounter a number of scheduling chal-
lenges at a higher frequency than most clinics. In addition to
core required rotations that usually allow for some FMP clinic
time in a given week, residency clinics often have to account for
residents being away for elective rotations, scheduled off-site
rotations, duty hours from overnight call, and other absences.
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Residency programs need to develop local strategies that take
into account their provider mix and their clinic access needs.
Some possible solutions include adjusting or implementing
guidelines on which rotations may be interrupted by vacation or
how many days of vacation may occur during FMP, scheduling
patients empaneled to absent residents on faculty or advanced
practice providers’ calendars rather than on other residents’
schedules, and altering the rotation schedule. One program
that changed the rotation schedule by implementing clinic-
first principles saw increased resident-sided continuity for all
residents and increased patient-sided continuity for PGY1s. %8

Maintaining staff practices in the FMP is a necessary
evil. Per ACGME requirements, faculty are required to “see
patients within that FMP” (IL.B.2.g) and to role model “broad
spectrum family medicine care” (I1.B.1.c).° However, when
faculty see resident patients, they decrease panel continuity.
Likewise, if faculty members have panels, resident continuity
decreases when residents see those patients. Such visits should
be minimized.

Recent changes in ACGME requirements shift the focus of
family medicine residency training from counting the volume
of visits that residents see during their training to emphasizing
resident and patient-facing continuity. This cultural shift
will force family medicine residencies to measure continuity
metrics and understand how various systems, policies, and
procedures impact continuity. While family medicine as a
specialty continues to embrace continuity, local factors and the
unique aspects of a training program make achieving continu-
ity within family medicine residencies particularly challenging.
From the perspective of a family medicine residency, this
manuscript has discussed the underlying concepts of conti-
nuity of care unique to residencies, reviewed measurement of
resident-sided and patient-sided (or panel-sided) continuity,
and provided recommendations on optimizing continuity for
continued ACGME compliance.

Funding was provided by the Department of Family Medicine,
Mayo Clinic Small Grants Program (<$10Kk).
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