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ABSTRACT

Background Graduate medical education (GME) program leaders struggle to incorporate quality measures in the ambulatory care

setting, leading to knowledge gaps on how to provide feedback to residents and programs. While nationally collected quality of

care data are available, their reliability for individual resident learning and for GME program improvement is understudied.

Objective To examine the reliability of the Healthcare Effectiveness Data and Information Set (HEDIS) clinical performance

measures in family medicine and internal medicine GME programs and to determine whether HEDIS measures can inform

residents and their programs with their quality of care.

Methods From 2014 to 2017, we collected HEDIS measures from 566 residents in 8 family medicine and internal medicine

programs under one sponsoring institution. Intraclass correlation was performed to establish patient sample sizes required for 0.70

and 0.80 reliability levels at the resident and program levels. Differences between the patient sample sizes required for reliable

measurement and the actual patients cared for by residents were calculated.

Results The highest reliability levels for residents (0.88) and programs (0.98) were found for the most frequently available HEDIS

measure, colorectal cancer screening. At the GME program level, 87.5% of HEDIS measures had sufficient sample sizes for reliable

measurement at alpha 0.7 and 75.0% at alpha 0.8. Most resident level measurements were found to be less reliable.

Conclusions GME programs may reliably evaluate HEDIS performance pooled at the program level, but less so at the resident

level due to patient volume.

Introduction

Residents training in ambulatory care settings are

expected to enter unsupervised practice prepared to

deliver high-quality patient care. Quality measures for

appropriate prevention screening and evidence-based

management of chronic conditions like diabetes and

hypertension are essential to identify quality of care

gaps and monitor quality improvement efforts,

especially for patients subject to health disparities.

While the importance of examining clinical perfor-

mance in graduate medical education (GME) for

outcomes-based measures, quality improvement, and

program accountability has long been recognized,

incorporating these measures into GME for resident

assessment and program evaluation is still in ques-

tion.1-3

Quality of care measures for physicians’ patient

health record audits and feedback create standards of

accountability to the public and their payers, includ-

ing GME’s largest funder, the Centers for Medicare &

Medicaid Services (CMS).4,5 Rich sources of quality

of care measures are available with CMS partnerships

with the Core Quality Measures Collaborative and

the National Committee for Quality Assurance

(NCQA). While these partnerships are intended to

establish standard quality of care measures for

practicing physicians and their patients, the applica-

bility of these publicly reported measures on individ-

ual resident and GME program performance in

ambulatory care settings remains unclear.

Publicly reported quality of care data requires a

sufficient number of patients within each quality

measure to meet measurement standards for higher

stakes purposes.6-8 In ambulatory care–based GME,

adequate patient volume is a critical component in

preparing residents to become unsupervised practic-

ing physicians. However, residency programs vary

widely in their volume of patients and continuity of

care.9,10 It remains unclear whether the volume of

patients in residency programs allows for resident-

and program-level comparisons of quality of care and

whether publicly reported quality measures are

sufficiently reliable to inform assessments of residents

and evaluate GME program performance across a

sponsoring institution.8,9,11 Prior studies estimating

practicing physician group-level reliability of quality

of care measures report sufficient patient sample sizes

can be achieved when physicians are pooled collec-

tively rather than assessed individually.6,11,12
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This study examines the reliability of one set of

publicly reported quality of care measures, the

Healthcare Effectiveness Data and Information Set

(HEDIS), and compares the clinical performance

across family medicine and internal medicine GME

residents and their programs within a sponsoring

institution’s health system. We estimated both the

resident- and program-level reliability of publicly

reported clinical performance measures in GME

programs to determine whether patient volumes are

sufficiently reliable to incorporate HEDIS measures to

inform residents and their programs about their

quality of care for improvement purposes.

Methods
Study Sample

We studied a convenience sample of 566 resident

physicians training over 3 years for all 8 accredited

family medicine and internal medicine GME pro-

grams sponsored by the Kaiser Permanente Southern

California health system between 2014 and 2018.

Measures

We analyzed the annual HEDIS performance associ-

ated with resident physicians for each calendar year

between 2014 and 2017 by utilizing readily available

HEDIS measures linked to residents’ care that were

collected by the health system’s electronic health

record and audited by the Kaiser Permanente Quality

and Clinical Analysis division. HEDIS performance

on our sample’s patient panels are routinely collected

as part of the health system’s population health

management and quality improvement efforts, and

publicly reported annually to the NCQA.13 Partner-

ing with the Kaiser Permanente Department of

Clinical Analysis, we extracted and examined 8

HEDIS measures based on the most frequently

available measures for our sample’s patient panel.

These HEDIS measures are described under the

NCQA’s Effectiveness of Care category: diabetes

management, prevention health screening (cancer),

cardiovascular health (blood pressure control and

cholesterol level management), and monitoring of

patients on persistent medications.8 Annual perfor-

mance for each HEDIS measure was scored using the

NCQA-defined HEDIS criteria of care that were

sufficiently met by residents (numerator) divided by

eligible patients assigned to a resident (denomina-

tor).7 To characterize and benchmark our sample’s

HEDIS performance against national HEDIS mean

performance, we obtained data from the publicly

available NCQA website for the 2017 Commercial

Health Plan reporting year and linked the national

mean performance to each HEDIS measure.14

Program Characteristics

To characterize the Accreditation Council for Grad-

uate Medical Education–accredited family medicine

and internal medicine programs, residents with

HEDIS performance data were linked to their GME

program’s data from the publicly available 2016-2017

American Medical Association’s and Association of

American Medical College’s National GME Census.15

Program characteristics include age and size of

program, resident to faculty ratio, percent outpatient

time for postgraduate year 1 (PGY-1) residents, and

annual non-emergency department outpatient visits.

Statistical Analysis

Frequency, mean, and standard deviation were

calculated to describe the program characteristics

and program-level HEDIS scores. To estimate the

reliability of each HEDIS measure, we calculated the

intraclass correlation (ICC) at the resident and GME

program levels. ICCs were calculated using unadjust-

ed one-way random effects analysis of variance

models, which estimated the variability attributed to

HEDIS score differences within and between pro-

grams, based on the number of patients seen. The

Spearman-Brown Prophecy Formula was used to

estimate the patient sample sizes required for reliable

resident- and program-level performance at the

reliability (alpha) levels of 0.7 and 0.8.16 These alpha

levels are psychometrically accepted measurement

standards for determining their respective unit-level

reliability.17 To evaluate whether sufficient samples

were available, differences between the estimated

patient sample sizes required were subtracted from

Objectives
Examining the reliability of the Healthcare Effectiveness Data
and Information Set (HEDIS) clinical performance measures
in family medicine and internal medicine graduate medical
education (GME) programs to determine whether HEDIS
measures can inform programs with their quality of care.

Findings
At the GME program level, the majority of HEDIS measures
had sufficient sample sizes for reliable measurement at the
alpha 0.7 level, and most resident level measurements were
found to be less reliable.

Limitations
Examining a single health system’s use of HEDIS measures
for GME programs with recognition that the capacity to
access and critically examine quality of care measures is less
available at other sponsoring institutions.

Bottom Line
GME programs should strive to access quality of care
measures from their sponsoring institution to reliably
evaluate the impact of patient volume on their residents’
clinical performance and program quality improvement
opportunities.
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the actual mean patient sample sizes available for the

HEDIS measure.

Analyses were conducted using STATA 15.1 (Sta-

taCorp, College Station, TX) and Microsoft Excel

(Microsoft Corporation, Redmond, WA).

This study was determined as non-human subjects

research from the Kaiser Permanente Southern

California Institutional Review Board.

Results

TABLE 1 describes the program characteristics for the

sample of 6 family medicine and 2 internal medicine

residencies (N¼566 residents). The mean (SD)

program age was 28.3 (14.5) years, with programs

training a mean (SD) of 24.5 (9.6) residents/program

and resident/faculty ratio of 1.2 (0.9). The mean (SD)

reported proportion of training time in the outpatient

setting for PGY-1s was 31.5% (13.6). The mean (SD)

number of annual non-emergency department

ambulatory care patient visits across all GME

programs’ medical centers was 104 569.9 (47 143.7).

TABLE 2 describes the 8 HEDIS quality measures

examined. The availability of HEDIS measures per

resident ranged from 32.7% to 97.2%, with

colorectal cancer screening as the most frequent

HEDIS measure reported (97.2%). The mean (SD)

patient counts per resident for each HEDIS measure

ranged from 13 (10) to 53 (45) patients. At the

program level, 100% of HEDIS measures were

available for all programs, with a mean (SD) patient

counts per program for HEDIS measures ranging

from 748 (258) to 5165 (1311) patients. The overall

HEDIS score performance for our sample of

programs was observed to be higher across all

national HEDIS results as reported by the NCQA.

TABLE 3 summarizes the ICCs (95% confidence

intervals) for HEDIS score variation and estimated

reliability at the resident and program levels, based on

the available number of patients for each HEDIS

measure and performance year. Overall, the largest

variation (ICC) for HEDIS measures at both the

resident and program level were observed for

hemoglobin A1c (HbA1c) ,8.0 and �9.0 levels

(0.059 and 0.057 for residents; 0.016 and 0.019 for

programs). HEDIS score reliability increased when

pooled at the program level. At the resident level, the

estimated reliability levels ranged from 0.19 to 0.88,

with colorectal cancer screening reporting the highest

reliability level. At the program level, reliability ranged

from 0.46 to 0.98, with colorectal cancer screening

reporting the highest reliability (0.98), followed by

cervical cancer screening (0.97). The lowest reliability

TABLE 1
Characteristics of 8 Graduate Medical Education Programs

Characteristic No. (%)/Mean (SD)

Specialty

Family medicine 6 (75)

Internal medicine 2 (25)

Age of program in yearsa 28.3 (17.5)

No. of residents/program 24.5 (9.6)

Resident-faculty ratio 1.2 (0.9)

% outpatient time for PGY-1 residents 31.5 (13.6)

Annual non-ED outpatient visits 104 569.9 (47 143.7)

Abbreviations: PGY, postgraduate year; ED, emergency department.
a Age of program is calculated by the last date of the study period

(December 31, 2018) from the program’s initial ACGME accreditation

approval date.

TABLE 2
Frequencies and Performance of 2014-2017 HEDIS Scores by 566 Residents Training in 8 Programs

HEDIS Measure

No. (%) of

Residents

With

Measure

Mean (SD)

Patient Counts

per Resident

for Measure

No. (%) of

Programs

With

Measure

Mean (SD)

Patient Counts

per Program

for Measure

Overall Sample

Mean (SD) HEDIS

Performance

Score

National

Mean HEDIS

Performance

Score,a %

Annual monitoring for

patients on persistent

medication

536 (94.7) 29 (24) 8 (100) 1799 (273) 85.4 (15.2) 52.9

Breast cancer screening 517 (91.3) 22 (17) 8 (100) 1309 (230) 80.4 (17.6) 69.2

Cervical cancer screening 531 (93.8) 53 (45) 8 (100) 3372 (552) 81.9 (15.3) 68.9

Colorectal cancer

screening

550 (97.2) 32 (31) 8 (100) 5165 (1311) 74.3 (18.4) 65.9

Controlling high blood

pressure

539 (95.2) 14 (12) 8 (100) 748 (258) 82.3 (17.4) 63.2

HbA1c levels (,8.0) 185 (32.7) 13 (10) 8 (100) 1438 (436) 59.4 (21.4) 57.3

HbA1c levels (,9.0) 185 (32.7) 13 (10) 8 (100) 1438 (436) 92.9 (11.1) 67.7

HbA1c testing 343 (60.6) 13 (11) 8 (100) 790 (155) 92.5 (13.9) 91.1

Abbreviations: HEDIS, Healthcare Effectiveness Data and Information Set; SD, standard deviation.
a Source: National Committee for Quality Assurance Commercial Health Plan.
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at the resident level were observed for controlling high

blood pressure, with a range of 0.17 to 0.33.

The FIGURE illustrates the differences between the

number of patients seen by residents and the estimated

number of patients needed for resident- and program-

level reliability, at the 0.7 and 0.8 alpha levels. Positive

values indicate the HEDIS measure is reliably

sufficient at the specified alpha reliability levels,

whereas negative values indicate the HEDIS measure

has insufficient patient counts. At the program level, 7

of 8 measures (87.5%) were reliable at alpha¼0.7 and

6 of 8 measures (75.0%) at alpha¼0.8, with the

exception of HbA1c testing. At the resident level, 50%

of HEDIS measures had sufficient number of patients

to be reliable at the alpha 0.7 level for and 12.5% at an

alpha level 0.8. Colorectal cancer screening was the

sole HEDIS measure meeting both alpha levels at the

resident level.

Discussion

This study found that, within a single sponsoring

institution’s family medicine and internal medicine

residency programs, the minimum level of reliability

was met for 7 of 8 HEDIS measures examined at the

program level, but only half of the measures at the

resident level. Our findings are consistent with other

studies of practicing physicians that found less

reliability at the individual level versus the practice

level and highlights the following key takeaways: (1)

programs may be able to reliably examine the quality

of care for their residents when HEDIS measures are

pooled by program, and (2) that patient volume

impacts the reliability of residents’ quality of care

performance. These findings contribute to the argu-

ment that examining available quality measures, like

HEDIS, is needed to understand their utility when

assessing resident performance and evaluating pro-

gram improvement efforts.3

Resident quality of care performance for meeting

colorectal cancer screening had the highest reliability

estimates, which was the most frequently available

HEDIS measure for residents (97.2%). In contrast,

the hypertension control measure had insufficient

patient volume and was found to be the least reliable.

This could be due to colorectal cancer screening tests

FIGURE

Differences Between Number of Patients Seen and Estimated Number of Patients Needed for Resident- and Program-
Level Reliability at 0.7 and 0.8 Alpha Levels for 2014-2017 HEDIS Measures
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that can be ordered and completed after one visit,

versus hypertension control efforts that are more

complex and require multiple follow-up visits and

associated laboratory testing. These findings have the

following implications for programs: (1) quality of

measures with high reliability may be a good target

for program directors to incorporate as a proxy for

quality of care performance and quality improvement

efforts, at least at the program level, and (2) quality of

care measures should be available for essentially all

residents within a program and have sufficient patient

volume. The latter highlights the impact of the

number of patients cared for by residents and how

much time residents are scheduled in ambulatory care

when measuring for their quality of care to achieve

core physician competencies like Systems-Based Prac-

tice. Prior studies on GME accreditation issues found

that family medicine programs struggle with sched-

uling resident continuity clinic time, and the current

national average of 25% of ambulatory care time for

PGY-1 residents training in family medicine and

internal medicine may be insufficient.10,18 Hence,

programs should consider the impact of resident

scheduling on the opportunity to care for a sufficient

number of patients in the ambulatory care settings

and by extension enhance the reliability of quality of

care measures to support their development of core

physician competencies.

The generalizability of our findings is limited given

the focus on a single sponsoring institution’s health

system and its use of HEDIS measures. We also

recognize that other sponsoring institutions may not

have the current capacity to extract and examine

quality of care measures specific to their residency

programs. However, at the program level, the ability

to examine patient care measures, including patient

volume, is an important component of residency

review committee reporting requirements.19,20 There

is also the need for health systems’ quality of care

entities to partner with their GME programs to

provide access to quality measures in pursuing shared

interests in improving the quality of care. This aligns

with the common program requirements that call for

programs to engage in quality improvement efforts,

that residents routinely receive quality of care data

related to their patients, and the recent harmonized

Milestones, specifically in the Practice-Based Learning

and Improvement competency, that calls for evidence-

based and informed practice for performance im-

provement.21,22

We also recommend that GME programs examine

the type and context of clinical performance

measures for residents and programs prior to

incorporating them for assessment and program

evaluation purposes. Additionally, programs and

their sponsoring institutions needing to meet accred-

itation and public national quality of care reporting

standards should consider reporting pooled ambula-

tory care-based clinical performance measures at the

program level. Pooled program-level data may also

help identify quality of care gaps and the monitoring

of quality improvement efforts both within sponsor-

ing institutions’ health systems and across programs

nationally.

Future research should continue to identify best

practices that increase the capacity to access and

critically examine currently available quality of care

measures on GME programs. Additional studies with

larger sample sizes will facilitate analysis of resident-

level characteristics to better model and understand the

ICCs for HEDIS at both the resident level and program

level simultaneously. This could establish how much of

the variation in quality of care for patients is attributed

to individual resident characteristics versus health

system–level factors, which can assist in targeting

improvement interventions. It also remains unclear

how limited face-to-face patient access and resident

training time disruption has affected clinical perfor-

mance due to unprecedented events such as the

COVID-19 pandemic, which may impact the reliability

of GME quality of care measurements. Further

research should examine whether GME-related quality

of care performance has been impacted by reduced

face-to-face patient volume and the increase of other

forms of patient-physician encounters.

Conclusions

Examining HEDIS measures to compare and evalu-

ate GME program performance had sufficient

reliability at the program level, but was less reliable

at the resident level. When available, HEDIS

measures are one source that GME programs may

find useful for program comparisons and informing

the quality of care for their program’s improvement

efforts.
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