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TAGEDPABSTRACT
OBJECTIVE: Five pediatric residency programs implemented
true X + Y scheduling in 2018 where residents have continuity
clinic in “blocks” rather than half-day per week experiences.
We report the impact X + Y scheduling has on pediatric resident and faculty perceptions of patient care and other educational experiences over a 3-year timeframe.
METHODS: Electronic surveys were sent to residents and
faculty of the participating programs prior to implementing
X + Y scheduling and annually thereafter (2018−2021).
Survey questions measured resident and faculty perception
of continuity clinic schedule satisfaction and the impact of
continuity clinic schedules on inpatient and subspecialty
rotations. Data were analyzed using z-tests for proportion
differences.
RESULTS: One hundred and eight six residents were sent the
survey preimplementation and 254 to 289 postimplementation

with response rates ranging from 47% to 69%. Three hundred
and seventy-eight to 395 faculty members were sent the survey
with response rates ranging from 26% to 51%. Statistically significant (P < .05) sustained perceived improvements over
3 years with X+Y were seen in outpatient continuity, inpatient
workflow, and time for teaching both inpatient and in continuity clinic.
CONCLUSIONS: X + Y scheduling can lead to perceived
improvements in various aspects of pediatric residency programs. Our study demonstrates these improvements have been
sustained over 3 years in the participating programs.

TAGEDPKEYWORDS: continuity clinic; pediatric residency; X + Y
schedule
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TAGEDPWHAT’S NEW

rotations and continuity clinic.2,3 Examples of this fragmentation can include signing out of the intensive care
unit to be able to attend clinic and not finishing continuity
documentation in order to be back to the inpatient floors
to relieve colleagues who need to leave for clinic, among
others.
X + Y scheduling was originally implemented in internal medicine (IM) residency programs to help decrease
the educational fragmentation of half-day per week continuity clinics.3−8 This model has various rotations during
the “X” block with no scheduled continuity clinics. The
“Y” block has multiple scheduled continuity clinics that
may or may not be paired with another type of ambulatory
experience. Several improvements were noted with X+Y
scheduling in IM programs including reduced fragmentation of care, improved satisfaction with continuity clinic,
and improved learning environments.4,5
X + Y scheduling is relatively novel in pediatric residency programs and there is a paucity of literature

X + Y scheduling in pediatric residency programs is
rather novel and there is a paucity of literature evaluating its use. We report 3 years of outcome data from the
only ACGME-approved pilot of X + Y scheduling in
pediatric residency.

TAGEDPTHE ACCREDITATION COUNCIL on Graduate Medical
Education (ACGME) Residency Review Committee
(RRC) for Pediatrics states that all pediatric residents
must have at least 36 half-day continuity clinics each academic year and these must occur over no fewer than 26
weeks.1 This core requirement is in place to help ensure
continuity in outpatient clinics. Many pediatric residents
have these scheduled as a half-day per week continuity
clinic sessions during each rotation, including inpatient.
Residents leaving inpatient rotations to attend clinic may
fragment educational experiences for both inpatient
ACADEMIC PEDIATRICS
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evaluating its use. The first study evaluating the use of
X + Y in pediatrics demonstrated a decreased number of
handoffs on inpatient rotations and improved continuity
in clinics in addition to a positive resident experience.9
However, this study was from a single center and reported
on the use of a modified X + Y schedule as the program
was still required to complete clinics over a minimum of
26 weeks per ACGME Pediatric Program Specific
Requirements and had some clinics scheduled during
inpatient rotations.1 In 2018, our group implemented X+Y
scheduling where residents did not have continuity clinics
scheduled during inpatient rotations. This was developed
at 5 pediatric residency programs across the country with
approval from the ACGME under the Advancing Innovation in Resident Education (AIRE) pilot.10,11 This pilot
granted the participating programs a waiver of the minimum of 26 weeks of continuity clinic rule but not the
required number of 36 clinics per academic year. We
were able to show that X + Y scheduling led to improved
perceptions of patient continuity, inpatient workflow and
handoff quality, and increased time for teaching during
inpatient blocks and continuity clinic.11 Here we report
the perceptions of residents and faculty in programs with
X + Y scheduling over a 3-year timeframe.

TAGEDH1METHODSTAGEDEN
Our research methods have been described in detail
previously.11 Five pediatric residency programs across the
United States implemented “true” X + Y scheduling in
July of 2018 with the approval of the ACGME. These programs include Advocate Children’s Hospital − Park
Ridge in Park Ridge, Illionis; University of Texas at Austin Pediatrics Program, Austin, Texas; New York University Langone Health in New York, New York; Rainbow
Babies and Children’s Hospital in Cleveland, Ohio; and
University of Toledo in Toledo, Ohio. The residency programs are medium to large in size with total number of
categorical residents at each program ranging from 24 to
84. Each participating residency program determined their
X + Y schedule with 3 programs utilizing 3 + 1, and 1 program each implementing 4 + 4 and 6 + 2 (Table 1). Each
of these models has their “X” blocks with no continuity
clinic scheduled and the “Y” blocks have continuity clinics scheduled that may or may not be paired with other
educational opportunities such as subspecialty clinics,
individual curriculum, research, etc.
We utilized a cross-sectional survey design to evaluate
X+Y scheduling. Surveys were sent prior to implementing

X + Y in July 2018 and then annually in June thereafter.
Topics focused on resident and faculty perceptions of education in continuity clinic and inpatient rotations, continuity with patients, and inpatient workflow. Surveys were
voluntary and anonymous and were distributed via email
using Research Electronic Data Capture (REDCap www.projectredcap.org) software.
The resident survey measured perceptions of outpatient continuity and the impact continuity clinic schedules had on inpatient and subspecialty rotation
experiences utilizing a 5-point Likert scale. The faculty
survey asked participants to self-identify their clinical
focus as outpatient general pediatrics, hospital-based
medicine, or other subspecialties. Questions were tailored to the faculty member’s area of focus to determine
the perceived impact of continuity clinic schedules. The
baseline and annual follow-up surveys for both residents
and faculty were identical except for the follow-up surveys which asked faculty and residents to give a preference between X + Y and a traditional continuity clinic
schedule. Please see the online Supplementary Material
for the survey questions.
Quantitative data were analyzed using Microsoft Excel
2016 (Microsoft Corp. Redmond, Wash). The 2 positive
responses (Strongly Agree/Agree or Always/Usually) on
each 5-point Likert Scale were combined to determine the
percent of positive responses. Z-tests for proportion differences were utilized to determine statistical significance
between pre-X+Y and all subsequent years, including
between each follow-up year.
This study was found to be exempt from full review by
the institutional review boards at each of the participating
programs.

TAGEDH1RESULTSTAGEDEN
TAGEDH2RESIDENT PERCEPTIONSTAGEDEN
Data evaluating the perceptions of residents from preX + Y to 1 year post-X + Y have been reported previously.11 Surveys were distributed to 186 residents across
the 5 participating programs preimplementation and 259
residents at 1 year, 278 residents at 2 years, and 284 residents at 3 years post-X + Y. Response rates were 69%
pre-X + Y and 47%, 68%, and 57% at 1, 2, and 3 years
post-X + Y respectively. Resident outcomes evaluated can
be divided into categories assessing continuity clinic,
inpatient, and subspecialty experiences. The baseline and
post-implementation data are shown in Figure 1. X + Y
was preferred over traditional half-day-per-week

Table 1. X + Y Schedule Models
Program Name

X + Y Model

Advocate − Park Ridge
Dell Children’s Hospital
New York University (NYU) Langone Health
Rainbow Babies and Children’s Hospital
University of Toledo

3+1
3+1
4+4
6+2
3+1

Continuity Clinic Model on Y Block
4 half days of clinic each week
4 half days of clinic each week
An average of 2 half days of clinic each week
3 half days of clinic each week
5-6 half days of clinic per week
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Figure 1. Resident outcomes.

continuity clinic by the overwhelming majority of resident
respondents - 94%, 100%, and 99% at 1, 2, and 3-years
post-implementation. For the 1-year and 2-year schedule
preference data, these percentages reflect those residents
who participated in both traditional and X + Y scheduling.
This would include post-graduate year (PGY)-2 and
PGY-3 residents in year 1 and PGY-3 residents in year 2.
The 3-year data includes residents who have only participated in X + Y scheduling.

The following resident perception metrics were noted
to be significantly improved (P < .05) from pre-X + Y and
remained stable during all 3 years of X + Y: ability to
have continuity with patients, being able to see patients
back for repeat visits, continuity clinic schedule impact
on inpatient workflow and handoff quality, and limits on
time spent on subspecialty rotations. Time for teaching
was also perceived to be improved from baseline in both
continuity clinic and inpatient rotations and these also
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remained stable or improved for all 3 years. Residents perceived significant increases in outpatient clinic teaching
time between years 2 and 3 of X + Y and in inpatient
teaching time between years 1 and 2 of X+Y. When
results were stratified by PGY level most responses continued to show significant (P < .05) improvements
(Table 2). However, the PGY-1 respondent data did not
show significant changes in ability to see patients back for
repeat visits and limits on time spent on subspecialty rotations. Results were also stratified by program and are
shown in Table 3.
T ACULTY
AGEDH2F

PERCEPTIONSTAGEDEN
Surveys were sent to 384 faculty members across the 5
participating institutions with 51% overall response preimplementation, 100/384 (26%) at 1 year, 157/395 (40%)
at 2 years, and 147/378 (39%) at 3 years. Faculty outcomes are shown in Figure 2. X + Y was preferred by
most respondents at all years post-X + Y: Outpatient General Pediatrics 67%, 76%, and 83%; Hospital Medicine
74%, 89%, 88%; and Subspecialty Faculty 56%, 63%,
and 71% at 1 year, 2 years, and 3 years X + Y respectively.
For the outpatient general pediatric faculty data, perceptions of adequate teaching time significantly increased
from pre-X + Y to 1-year post-X + Y and remained stable
at 2 years post-X + Y. While there is an increase above
baseline at 3 years post-X + Y, it was not statistically significant. Perceived patient continuity also significantly
increased above baseline with X + Y and remained statistically significantly improved at all 3 years.
Hospital medicine faculty perceived improvements in
teaching time with X + Y scheduling and years 2 and 3
post-X + Y were significantly above the pre-X + Y survey
results. They also noted less impact to workflow due to
continuity clinic scheduling with statistically significant
improvements at all 3 years post-X + Y.
Subspecialty faculty did not have a significant difference in perceived teaching time at 1 and 2 years postX + Y but did have an increase in perceived teaching time
at 3 years. Subspecialty faculty also perceived a decrease
in time limitations of residents on subspecialty rotations
with X + Y scheduling at 2 and 3 years post-X + Y.

TAGEDH1DISCUSSIONTAGEDEN
This is the first study to evaluate the longitudinal effects
of X + Y scheduling on pediatric residents and faculty.
While we have shown the initial benefits of X + Y scheduling, we now demonstrate that they can be sustained or
even improved over 3 years.
Both residents and faculty perceived improvements in
continuity with patients with X + Y scheduling over traditional half-day per week continuity clinic scheduling.
This remained statistically significant over the 3-year
study period. There was a downward trend of perceived
continuity at the 2 and 3 year survey timeframes for the
faculty. These were the 2019 to 2020 and 2020 to 2021
academic years, respectively, so this may demonstrate

ACADEMIC PEDIATRICS

the impact of the COVID-19 pandemic on patients seeking care rather than the scheduling model itself.12 Residents and faculty also perceived improvements in the
time for teaching in continuity clinic with X + Y scheduling, resident responses showing a positive trend from
baseline through year 3. Again, year 3 is the 2020-2021
academic year so this may reflect increased time for
teaching due to a lower patient volume rather than the
schedule.12
Inpatient experiences also improved for both faculty
and residents with implementation of X + Y scheduling.
Both groups noted improvements in teaching time and in
the impact clinic scheduling had on inpatient workflows.
These remained stable during the 3-year timeframe. Interestingly, resident surveys showed an additional increase
in perception of teaching time on inpatient services
between years 1 and 2 post-X + Y. Year 2 is the 2019 to
2020 academic year so the perceived increase in teaching
time may be due to low inpatient census of pediatric hospitals during the early part of the COVID-19 pandemic
and various novel virtual methods utilized to continue resident education during the pandemic.13−16
Perceived teaching time only improved above baseline
for subspecialty faculty at year 3, again possibly due to
the COVID-19 pandemic. Limitations of time spent on
subspecialty rotations improved with X + Y scheduling
for residents at all 3 survey points post-X + Y and at years
2 and 3 for subspecialty faculty. Our survey was not
designed to ascertain the reasoning for why subspecialty
faculty did not perceive any difference at year 1 but did at
years 2 and 3 for time spent on subspecialty rotations.
There were no systemic changes made to the X + Y schedules at the institutions during the study period but there
may have been some faculty development and discussion
done at the participating institutions based on the data
from the 1-year survey. The majority of residents and faculty prefer X + Y scheduling over traditional half day per
week clinic, at all 3 time points. Notably, there is a trend
of increasing percent of faculty preference of X + Y over
the 3-year study period. The reason for the increase in faculty preference of X + Y is unclear but may have to do
with additional discussion of X + Y scheduling at the faculty level over the study period. We speculate that it could
also be from residents adapting to change faster than
faculty.
This study is the first to evaluate X + Y scheduling in
pediatric residency programs over a 3-year timeframe.
However, our study does have some limitations as previously outlined.11 Our surveys collected perception data
and not objective data. Given this, we do not report objective data on patient continuity. Also, X + Y scheduling
leads to decreased handoffs and likely less hassle getting
from inpatient to clinic or vice versa possibly leading to a
halo effect that could improve overall perceptions.
Response rates for faculty were low at the 1-year survey
period but improved to around 40% at years 2 and 3. With
any survey study, there may be an element of response
bias from both the residents and faculty. However, most
of the results show such positive improvements,
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Table 2. Results by PGY Level

PGY-1

1-year
Post-X + Y
Agree (%)

2-year
Post-X + Y
Agree (%)

3-year
Post-X +
Y Agree (%)

14%

76%*

52%*

69%*

57%

55%

35%

63%

64%

8%*

12%*

7%*

21%

10%

6%

7%

50%

8%*

8%*

8%*

50%

76%

83%*

88%*

43%

86%*

66%

88%*

*denotes P < .05 compared to pre-X + Y data.

PGY-2
I have continuity with
my clinic patients.
How often does your
continuity clinic
schedule allow you
to see patients for
repeat visits?
Resident staffing of
continuity clinic
impacts the workflow of inpatient
services. (ICU,
NICU, Wards)
Resident staffing of
continuity clinic limits my time on subspecialty rotations
The quality of patient
handoff for inpatient
services (ICU,
NICU, Wards) is
affected by resident
continuity clinic
schedules.
The resident schedule
allows adequate
time for teaching
outside of rounds.
The resident schedule
allows adequate
time for teaching
during continuity
clinic sessions

Pre-X + Y
Agree (%)

1-year
Post-X + Y
‘Agree (%)

2-year
Post-X + Y
Agree (%)

3-year
Post-X + Y
Agree (%)

25%

54%*

63%*

52%*

23%

35%

52%*

52%*

77%

28%*

16%*

7%*

46%

15%*

13%*

5%*

69%

9%*

8%*

5%*

35%

57%*

89%*

83%*

35%

65%*

80%*

80%*

PGY-3
I have continuity with
my clinic patients.
How often does your
continuity clinic
schedule allow you
to see patients for
repeat visits?
Resident staffing of
continuity clinic
impacts the workflow of inpatient
services. (ICU,
NICU, Wards)
Resident staffing of
continuity clinic limits my time on subspecialty rotations
The quality of patient
handoff for inpatient
services (ICU,
NICU, Wards) is
affected by resident
continuity clinic
schedules.
The resident schedule
allows adequate
time for teaching
outside of rounds.
The resident schedule
allows adequate
time for teaching
during continuity
clinic sessions

Pre-X + Y
Agree (%)

1-year
Post-X + Y
Agree (%)

2-year
Post-X + Y
Agree (%)

32%

53%*

57%*

62%*

19%

45%*

55%*

62%*

83%

29%*

11%*

17%*

51%

37%

13%*

12%*

73%

16%*

19%*

12%*

32%

55%*

87%*

93%*

32%

63%*

81%*

93%*

3-year
Post-X + Y
Agree (%)

THREE YEARS OF X + Y

I have continuity with
my clinic patients.
How often does your
continuity clinic
schedule allow you
to see patients for
repeat visits?
Resident staffing of
continuity clinic
impacts the workflow of inpatient
services. (ICU,
NICU, Wards)
Resident staffing of
continuity clinic limits my time on subspecialty rotations
The quality of patient
handoff for inpatient
services (ICU,
NICU, Wards) is
affected by resident
continuity clinic
schedules.
The resident schedule
allows adequate
time for teaching
outside of rounds.
The resident schedule
allows adequate
time for teaching
during continuity
clinic sessions

Pre-X + Y
Agree (%)
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Table 3. Results by Program

ADVOCATE
I have continuity with my clinic patients.
How often does your continuity clinic schedule allow you to see patients for repeat
visits?
Resident staffing of continuity clinic impacts the workflow of inpatient services.
(ICU, NICU, Wards)
Resident staffing of continuity clinic limits my time on subspecialty rotations
The quality of patient handoff for inpatient services (ICU, NICU, Wards) is affected
by resident continuity clinic schedules.
The resident schedule allows adequate time for teaching outside of rounds.
The resident schedule allows adequate time for teaching during continuity clinic
sessions
Percent Prefer X+Y

DELL
I have continuity with my clinic patients.
How often does your continuity clinic schedule allow you to see patients for repeat
visits?
Resident staffing of continuity clinic impacts the workflow of inpatient services.
(ICU, NICU, Wards)
Resident staffing of continuity clinic limits my time on subspecialty rotations
The quality of patient handoff for inpatient services (ICU, NICU, Wards) is affected
by resident continuity clinic schedules.
The resident schedule allows adequate time for teaching outside of rounds.
The resident schedule allows adequate time for teaching during continuity clinic
sessions
Percent Prefer X + Y

NYU
I have continuity with my clinic patients.
How often does your continuity clinic schedule allow you to see patients for repeat
visits?
Resident staffing of continuity clinic impacts the workflow of inpatient services.
(ICU, NICU, Wards)
Resident staffing of continuity clinic limits my time on subspecialty rotations
The quality of patient handoff for inpatient services (ICU, NICU, Wards) is affected
by resident continuity clinic schedules.
The resident schedule allows adequate time for teaching outside of rounds.
The resident schedule allows adequate time for teaching during continuity clinic
sessions
Percent Prefer X + Y

RAINBOW
I have continuity with my clinic patients.
How often does your continuity clinic schedule allow you to see patients for repeat
visits?
Resident staffing of continuity clinic impacts the workflow of inpatient services.
(ICU, NICU, Wards)
Resident staffing of continuity clinic limits my time on subspecialty rotations
The quality of patient handoff for inpatient services (ICU, NICU, Wards) is affected
by resident continuity clinic schedules.
The resident schedule allows adequate time for teaching outside of rounds.
The resident schedule allows adequate time for teaching during continuity clinic
sessions
Percent Prefer X + Y

TOLEDO
I have continuity with my clinic patients.
How often does your continuity clinic schedule allow you to see patients for repeat
visits?
Resident staffing of continuity clinic impacts the workflow of inpatient services.
(ICU, NICU, Wards)
Resident staffing of continuity clinic limits my time on subspecialty rotations
The quality of patient handoff for inpatient services (ICU, NICU, Wards) is affected
by resident continuity clinic schedules.
The resident schedule allows adequate time for teaching outside of rounds.
The resident schedule allows adequate time for teaching during continuity clinic
sessions
Percent Prefer X + Y

Pre-X + Y
Agree (%)

1-year Post-X + Y
Agree (%)

2-year Post-X + Y
Agree (%)

3-year Post-X + Y
Agree (%)

53%
63%

95%*
75%

86%*
66%

93%*
90%*

60%

20%*

10%*

10%*

17%
53%

20%
15%*

3%
14%*

3%
7%*

60%
53%

50%
85%*

86%*
86%*

73%
83%*

92%

100%

100%

Pre-X + Y
Agree (%)

1-year Post-X + Y
Agree (%)

2-year Post-X + Y
Agree (%)

3-year Post-X + Y
Agree (%)

0%
0%

41%*
18%*

66%*
49%*

67%*
63%*

92%

9%*

3%*

7%*

52%
76%

0%*
3%*

3%*
3%*

4%*
11%*

32%
28%

59%*
76%*

97%*
94%*

93%*
96%*

100%

100%

100%

Pre-X + Y
Agree (%)

1-year Post-X + Y
Agree (%)

2-year Post-X + Y
Agree (%)

3-year Post-X + Y
Agree (%)

43%
19%

75%
50%

74%*
54%*

77%*
68%*

76%

33%*

11%*

0%*

48%
76%

42%
25%*

17%*
11%*

10%*
0%*

14%
10%

67%*
50%*

77%*
46%*

87%*
74%*

100%
Pre-X + Y
Agree (%)

1-year Post-X + Y
Agree (%)

2-year Post-X + Y
Agree (%)

3-year Post-X + Y
Agree (%)

12%
10%

45%*
41%*

23%
26%*

27%
28%*

90%

11%*

17%*

12%*

62%
79%

7%*
2%*

12%*
15%*

5%*
10%*

31%
33%

82%*
64%*

91%*
75%*

92%*
87%*

100%

100%

98%

Pre-X + Y
Agree (%)

1-year Post-X + Y
Agree (%)

2-year Post-X + Y
Agree (%)

3-year Post-X + Y
Agree (%)

50%
50%

100%*
82%

100%*
83%

92%*
92%*

50%

55%

33%

23%

50%
25%

73%
36%

17%
0%

31%
15%

38%
63%

18%
91%

58%
75%

92%*
100%*

83%

100%

100%

ICU indicates intensive care unit; NICU, neonatal intensive care unit; and NYU, New York University.
*denotes P < .05 compared to pre-X + Y data.
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Figure 2. Faculty outcomes.

especially in the residency responses, that it is unlikely
that response bias is playing a significant role at least in
that portion of data. The COVID-19 pandemic had a tremendous impact on pediatric graduate medical education.17 Many programs transitioned to virtual educational
offerings, performed telemedicine visits, experienced low
inpatient census and fewer well child visits, and many
more disruptions. The impact this has on the perception
data described here is unfortunately impossible to measure.
One concern regarding X + Y scheduling is if time is
being “lost” from other rotations. The AIRE pilot only
granted a waiver of the ACGME requirement that clinics
occur in no fewer than 26 weeks. All other ACGME core
pediatric requirements must be followed including minimum time on inpatient, subspecialty electives, and intensive care unit rotations. Depending on the program in the
pilot, X + Y scheduling may have decreased resident time

on individual rotations mentioned above compared to
before X + Y but minimum time required by ACGME is
still being met. A forthcoming manuscript detailing the
implementation of X + Y at each of the original 5 pilot
programs will describe this in further detail than is in the
scope of this study.
We chose to focus our initial evaluation of X + Y
scheduling in pediatrics on perceptions of continuity,
inpatient workflows, and time for educational activities.
There are numerous additional outcomes that can be
explored and assessed such as in-training exam scores,
American Board of Pediatric certifying exam pass rates,
and burnout, especially now that the original cohort of 5
X + Y programs has graduated their first categorical residency class that has trained only with the X + Y schedule.
More objective data regarding patient continuity in outpatient clinics would also be helpful to assess this scheduling model. Additional studies are on-going to determine
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the effects of X + Y scheduling as more programs are joining the X+Y AIRE pilot.
4.

TAGEDH1CONCLUSIONTAGEDEN
Our data suggest that X + Y scheduling leads to perceived improvements in both patient care and educational
outcomes that remain stable or improved over a 3-year
study period. The majority of resident and faculty
respondents preferred X + Y scheduling to traditional
half-day per week continuity clinic scheduling at all survey time points. Our study shows that X + Y scheduling
promotes the principles of the ACGME requirements of
enhancing continuity and educational opportunities.1
With the upcoming Pediatric RRC review of the ACGME
pediatric common program requirements, we hope that
our longitudinal data will support a change in the requirements to allow any interested pediatric residency program
to implement X + Y scheduling.
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