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Improving Continuity by Increasing Clinic Frequency
in a Residency Setting
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Background and Objectives: Continuity of care is required in family practice training programs. How-
ever, continuity for some patients may not be adequately served in the traditional training model that has
residents in the family practice center (FPC) for 1 to 3 half-day clinics per week. This study sought to
determine if increasing clinic frequency in a family practice residency has an effect on continuity of care.
Methods: On January 1, 1999, the residency program changed from a traditional clinic scheduling model
to one where all residents saw patients in the FPC 4 to 5 days a week. By using shorter clinic sessions,
total resident time in the FPC was nearly unchanged (decreasing 5% overall). We reviewed 1,709 ran-
domly selected billing records for residents’ patients who frequently utilized medical care (three or more
visits within 6 months) and assessed continuity for 1 year before and after this intervention, using both the
modified, modified continuity index (MMCI) and the percentage of visits to the primary care provider
(PCP). Results: Overall, the MMCI for patients who frequently saw residents increased from .59 to .64.
The average frequency with which these patients saw their PCPs improved for the first-year class (from
51% of visits before implementation to 72% after) and the third-year class (from 66% of visits to 72%).
Conclusions: Scheduling daily resident clinics in the FPC increased continuity among patients who fre-
quently saw residents beyond that achieved using traditional scheduling, without increasing total resident
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time in the FPC.

(Fam Med 2001;33(10):751-5.)

Continuity of medical care between residents and pa-
tients is believed to be important to the quality of an
ambulatory medical residency training program. Stud-
iesconsigtently find astrong correl ation between higher
continuity and improved patient and physician satis-
faction.?’ Better continuity has also been associated
with fewer hospital admissions,*® improved compli-
ance,*!! and lower emergency room use*'?? in some
studies but not in others.*+

Family practiceresidentswho arein thefamily prac-
tice center (FPC) for the minimum frequency and du-
ration of patient care specified by the Accreditation
Council for Graduate Medical Education (ACGME)'s
Program Requirements for Residency Education in
Family Practice!” may not develop or maintain high
levels of continuity. According to ACGME specifica-
tions, first-year residents must have aminimum of one
clinic per week (which lasts at least 3 hours). Second-

From theValley Medical Center Family Practice Residency, Renton, Wash.

year residents must have at least two clinics per week,
and third-year residents must have at least three clinics
per week. However, residentswho arein clinic for only
the aforementioned times would seem to have poor
availability to patientswho have acute or rapidly evolv-
ing medical problems requiring multiple visits over a
short period of time. Our review of the current litera-
ture found no publications on how clinic frequency in-
fluences continuity.

In January 1999, our family practice residency pro-
gram changed from a traditional clinic scheduling
model to one where residents are scheduled to be in
their continuity clinicsfor some part of every day. This
paper describesthat change and quantifiesits effect on
continuity of care (using the modified, modified conti-
nuity index [MMCI] and percentage of visits with the
primary care provider [PCP]) for residents’ patientswho
made frequent visits.

M ethods

Thiswas a quality improvement project for the FPC
and, as such, was exempt from formal review by our
Institutional Review Board.
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Program Overview

Valley Medical Center Family Practice Residency
Programisal4-year-old fully accredited program with
24 residents and 8 family physician faculty. The pro-
gram is based at a suburban community hospital in a
mixed-ethnicity middle-class neighborhood. The FPC
has 42,000 visits a year, 66% by women and 34% by
men. About 12% of visits areinsured by Medicare and
30% by Medicaid. Pregnancy care accounts for 5% of
visitsand children’svisitsfor 22%. The FPC islocated
in an office building adjacent to the hospital, and most
reguired rotations are conducted on the hospital cam-
pus or in the immediate area.

All patients are assigned to aresident or faculty PCP
at thetime of registration; however, patients frequently
elect to change their PCP after meeting several provid-
ers. Most patients initiate this change by consistently
reguesting to see a new provider, requests that are ac-
commodated by the clinic schedulers. Registration
materials are updated to reflect the new PCP only after
the new rel ationship hasformed. Patientsare morelikely
to be scheduled with their provider of choice for ser-
vices (such as health maintenance visits) that can be
arranged several weeks in advance.

Scheduling Changes

Prior to our intervention, the residents’ clinic sched-
ule was designed along ACGME guidelines. All clinic
sessionswere3or 3.5 hoursin length. Each week, first-
year residents were in one to two
half-day clinics, second-year resi-
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Both beforeand after theintervention, the program’s
24 residents were divided into four patient care teams.
Each team consisted of two residents from each class
and used its own nursing staff and dedicated exam
rooms. Table 2 summarizes the new clinic scheduling
system for one resident team.

Activities on many resident rotationswere altered to
accommodate residents leaving daily for clinic. There
was no change in the number of rotations or in their
focus.

Continuity of Care Measures

There are many waysto measure continuity, and each
method has its own individual strengths and weak-
nesses. A simple way to measure continuity from the
perspective of the patient is the usual provider of care
(UPC) index*3*° (defined as the number of visits a pa-
tient makes to the most frequently seen provider di-
vided by the patient’stotal number of visits). However,
akey limitation of the UPC index is that it is insensi-
tiveto thetotal number of providersa patient sees. Two
mathematical models that correct for the number of
providers can be found in the family medicine litera-
ture: themodified, modified continuity index (MMCI)®
and the continuity of care coefficient (COC).’3%° All
three models produce a score between 0 (no continu-
ity) and 1 (perfect continuity), but the values are not
directly comparable. Averaging all residents’ patients,
onetraining program® reported aUPC index of .46 and

dentswerein two to four clinics,
and third-year residents were in
four to five clinics. Many third-
year residents and some second-
year residents “bunched” their

Table 1

Changesin Clinic Activity Per Resident

clinics, scheduling two clinic ses- Traditional Daily Change
sonsonthesameday (oneinthe , Scheduling Scheduling %
. dth ther in the af- Clinic duration (hours)
morning and the other in the First-year residents 3.25 15 175 -54
ternoon). After our intervention, Second-year residents 3.25 2.0 -1.25 -38
all residentswereinclinic4to5 Third-year residents 325 30 -2 -8
Sllffere_nt ’(,Jlays per week and  gjinics sessions per week*
bunching” was not permitted. First-year residents 15 425 +2.75 +183
Clinic durations were set at 3 ?ﬁ@é‘d-yeﬂf f?ﬁde”ts i-g 3'28 +1-g +58
hours for third-year residents, 2 Iferyear residents ' '
hours for second-year residents,  Clinic time per week (hours)
and 1.5 hours for f|rst_year res- First-year residents 4.9 6.4 +15 +31
Second-year residents 9.8 9.0 -8 -8
dents. Both before and after the Third-year residents 146 135 11 -8
change, standard appointment _
timesfor first-, second-, and third- Apgﬁgtygtrgsgseﬁg week o5 o5 20 +a1
yearres C_Ients remal ned_at 45, 20, Second-year residents 294 270 -24 -8
and 15 minutes, respectively. The Third-year residents 58.4 54.0 -44 -8
effects of these changes are sum- _ _
All resident appointments per week 753.6 716 -37.6 -5

marized in Table 1. Overadl, there
was a 5% reduction in resident
appointment availability.

* Valuesareadjusted for taking post-call afternoons off. VVal ues do not reflect vacations or away rotations.
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Table 2

New Resident Team Clinic Schedule

Third-year
Time Residents
8:00
8:30 Resident
9:00 A
9:30 Resident (1.5 hours)
10:00 A
10:30

11:00

11:30

12:00

12:30

1:00

1:30 Resident
2:00 B
2:30 Resident (1.5 hours)
300 B Resident
330 ] (3 hours) B

4.00
2:30 (2 hours)

5:00

First-year
Residents

Second-year
Residents

Resident
(3 hours) A
(2 hours)

Lunch conferences

aCOC of .21. A second program?® reported an average
resident MMCI of .59.

Because the MMCI has been the predominant model
in recent family medicine literature,*?° it was chosen
for our study. It should be noted, however, that none of
these models take into account a feature of continuity
important in family practice residency programs—the
percentage of visitsto the primary care provider (PCP).

Data Collection

Data on continuity were collected for 1 year before
and after implementation of the new clinic schedule.
Because the scheduling change occurred in January, we
needed a way to avoid measuring continuity over the
academic transitions on July 1st. Therefore, continuity
in each year was assessed independently intwo 6-month
time blocks. Our billing office generated alist of all
patients who had had three or more appointments dur-
ing each 6-month block (January through June 1998,
July through December 1998, January through June
1999, and July through December 1999). A three-visit
minimum was used since larger numbers of visits help
assure more meaningful continuity scores.

Patients were randomly selected from each list us-
ing arandom number generator available on the World
Wide Web.?* We reviewed the billing record for each
patient selected and extracted the following informa-
tion for the period of interest: (1) the number of times
the patient was seen, (2) the type of visit (health main-
tenance or acute), and (3) the provider that the patient
saw.
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PCP Determination

Because of the variable lag time between when pa-
tients change their provider of choice and when regis-
tration materials are updated, wefelt we could not rely
on formal PCP assignment records. Therefore, weused
a retrospective assignment of PCP based on who the
patient actually saw for primary care services. We de-
termined the PCP by rank order criteriaasthe provider
who performed (1) a complete adult physical during
the academic year, (2) the most Pap and pelvic visits
during theacademicyear, (3) themost well-child checks
during the academic year, (4) the most acute visits dur-
ing the academic year, or (5) the most acute visits in
the 6-month period under consideration. Patients were
excluded from the study only if (1) they completed
fewer than three visitsin the 6-month block of interest
or (2) their PCP was a faculty member or physician
assistant. Patients who had three or more visits in 6
months, never saw the same provider twice, and had
no health maintenance visits wereincluded in the study
but labeled “unassignable.”

Data Analysis

All data extraction and PCP determinations were
performed by two of the authors. One quarter of the
recordswere anayzed by both reviewersto assure con-
sistency. We randomly selected enough records to al-
low usto identify at least 50 patients of first-year resi-
dentsin each 6-month block. This provided a95% prob-
ability of finding a 10% difference in continuity be-
tween the pre-intervention and post-intervention first-
year residents’ patient panels.

Thekey measure of the study, the MMCI,? takesthe
form:

MMCI = 1-(# of providerd/[# of visits +.1])

1-(1/[# of visits+.1])

TheMMCI was calculated for each patient. Asasec-
ondary measure, we also calculated the percentage of
visits each patient had with the PCP. This produced a
numerical valuethat washighly intuitive and answered
the question, “How often did patients see the provider
they would identify as the PCP?’ All analyses were
done using SPSS version 7.0.1 for Windows 952 The
nonparametric Mann-Whitney U test was used to com-
pare continuity scores between groups because we did
not expect the scores to be normally distributed.

Results

A total of 2,995 patient billing recordswerereviewed.
Of these, 1,709 (57%) were determined to be for pa-
tients of residents. Further details of the record review
and PCP determinations are shown in Table 3.

Changes in MMCI continuity before and after the
intervention are shown in Table 4. The scheduling in-
tervention was associated with an improvement in the
annual average MMCI from .59 to .64 (P=.001) even
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6-month blocksyielded similar

Table 3 results and are not shown.
. Discussion
Results of Record Review We found that continuity
Before Intervention After Intervention Total improved for frequently seen
_ _ _ n (%) n (%) n (%) patients after scheduling resi-
Patients of third-year residents 425 (50) 435 (51) 860 (50) dentsin the FPC 4 to 5 days a
Patients of second-year residents 284 (33) 247 (29) 531 (31) week. This improvement oc-
_ _ _ curred even with a dight over-
Patients of flrst-year residents 122 (14) 143 (17) 265 (16) a“ decrea% |n I’eSIdent C|InIC
Unassignable patients 28 (3 25 (3) 53 (3 timeand appoi ntment numbers.
o . The largest effect was seen in
All patientsincluded in study 859 (100) 850 (100) 1,709 (100) the continuity of the first-year
residents’ patients, where pro-
viders had a 31% increase in
clinictime. However, asignificant improvement in con-
tinuity also occurred with third-year residents’ patients,
Table 4 in spite of an 8% decrease in clinic time. The continu-
ity of second-year residents’ patients, also with an 8%
MMCI Values* decrease in clinic time, was unchanged.
et A Thisstudy’smajor strengths are the large number of
erore er .
Intervention  Intervention P \alue patlents,_the use _of data from a full year before _and
Patients of third-year residents 62 68 008 after theintervention, and the absence of other curricu-
_ _ lar or policy changes that might have confounded the
Petients of second-year residents .62 59 NS findings. The study’s main weaknesses include using
Patients of first-year residents 46 67 <001 retrospective PCP assignments and having data extrac-
_ _ tors who were not blinded as to whether a patient was
Unassignable patients 19 15 NS in the preintervention or postintervention group. Addi-
All patientsincluded in study 59 64 001 tionally, sincethis study was conducted at asingle com-

MM Cl—modified, modified continuity index
NS—nonsignificant

* Vaues shown are the averages of al individua MMCI scoreswithin
each group.

P value by Mann-Whitney U test.

when the group of patients that included those who
could not be assigned to a PCP (3% of total). Remov-
ing these 37 outpatientsfrom the analysisincreased the
total average MM CI for both pre-intervention and post-
intervention groups by .01 and did not changetheP value
(data not shown).

The percentages of visits with the PCP are shown in
Table 5. The unassignable patients were not included
in this table since, by definition, a PCP could not be
determined. For patients of first-year residents, thein-
tervention was associated with an increase in the rate
of visits with the PCP from 51% to 72% (P<.001). For
patients of third-year residents, the rate of visits with
the PCP increased from 66% to 72% (P=.005). For
patients of second-year residents, visits with the PCP
remained unchanged at 65%. Cal culations of theMMCI
and percentage of visits with the PCP for individual

munity program, it isunclear if the gains noted would
be achieved in other settings. Differencesin patient de-
mographics, staff motivation, and institutional struc-
ture (eg, at a university) might all influence outcome.
Indeed, daily clinic scheduling itself might not be fea-
sible at some programs, such as those having rotations
located far from the FPC.

The probable mechanism by which an increase in
clinic frequency improves continuity, without increas-
ing total clinic time, is evident when one considers pa-
tient preferences surrounding physician appointments.
Many patients, especially thosewith acute trauma, who
aremissing work or who arein pain, would rather have
a same-day appointment than wait until their PCP is
available.?2? This would most heavily influence first-
year residents’ patient continuity since, in thetraditional
model, the first-year residents are present in clinic the
fewest days. Third-year residents patient continuity
may have been influenced similarly, however, since
prior to our intervention, many third-year residents
chose to schedule two of their half-day clinics on the
same day. So, even with four clinics, many werein the
FPC only 2 days a week.

The reasons that the intervention failed to improve
second-year residents’ patient continuity are unclear.
One factor may have been the effect of panel size. In
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Table5

Percentage of Visits With Primary Care Provider*

Before After
Intervention Intervention P Value
% %
Patients of third-year residents 66 72 .005
Patients of second-year residents 65 65 NS
Patients of first-year residents 51 72 <.001
All patients with clear
resident primary care provider 64 70 <.001

NS—nonsignificant

* Values shown are the averages of al individual primary care physician
vigit rates within each group.

P value by Mann-Whitney U test

our study, we made no attempt to control or adjust resi-
dents' patient panel sizes. It ispossiblethat the second-
year resident classhad acritically large panel size prior
to our intervention so that reducing their appointment
slots by 8% created overbooked clinics. From the per-
spective of the second-year residents’ patients, it would
have become more difficult to get appointments with
the doctor, forcing some of them to see other providers
(and putting downward pressure on the group’s aver-
age continuity score).

The introduction of daily resident clinic had other
beneficial effectson the program not directly measured
in this study. The staff time required to schedule pro-
vider clinicswasreduced by about 75%. Nursesgained
the ability to communicatedirectly with al their team’s
providerson adaily basis. Providers gained the oppor-
tunity to make same-day responses to lab reports and
requests for referral. In contrast, however, patient vol-
umes on inpatient rotations had to be reduced to allow
time for residents to attend their clinics, and, at least
initially, there was significant resident resistance to the
change.

Severa avenues of further research are suggested by
our experience. These include (1) measurements of
continuity at other programs before and after signifi-
cant changes in clinic scheduling, (2) qualitative stud-
ies of provider experiences with traditional and daily
clinic scheduling, (3) the effect of daily clinic on edu-
cational experiences inside and outside the FPC, and
(4) the effect of patient panel size on continuity. In a
larger sense, it also remainsto be determined what con-
stitutes optimum continuity, both for resident educa-
tion and for patient care in general.
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