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ABSTRACT

Examining Factors Associated with Learning and Performance in Primary Care Graduate
Medical Education Organizations

by
Jung Gook Kim
Doctor of Philosophy in Health Policy
University of California, Berkeley

Professor Hector P. Rodriguez, Chair

Despite calls to improve Graduate Medical Education (GME)), little is known about the
organizational factors influencing training design, resident learning, and assessment. This
dissertation examines the organizational behavior factors in primary care GME associated with
time spent training in ambulatory care, resident clinical competency learning rates, and quality of
care. Linked databases from medical education accreditors and policymakers, population health
sources, federal cost reports, and an integrated health system were analyzed to investigate the
extent to which primary care GME’s competing internal and external organizational factors
influence the professional training environment and performance of primary care residents. Key
findings include: 1. Experience in ambulatory care for residents varies among their ACGME-
accredited programs, with more time in ambulatory care settings most strongly associated with
additional faculty, receipt of federal Teaching Health Center GME funding, and accreditation
warnings; 2. Improved resident learning rates in the Accreditation Council for GME (ACGME)
Milestones for family medicine and internal medicine programs were more associated with
external factors than internal factors. Patient care, practice-based learning and improvement, and
systems-based practice learning rates were dependent on the program’s geographic setting,
organizational structural characteristics, and the type of resident learning experiences; and 3.
Healthcare Effectiveness Data and Information Set (HEDIS) measure reliability in ambulatory
care for residents varies among ACGME-accredited primary care residency programs with
potential opportunities to utilize publicly reported quality data for GME programs. Overall, these
empirical studies help clarify the organizational and associated environmental factors influencing
training design, resident learning, and performance in order to assist policymakers in
understanding the fragmented GME learning environment and move GME toward improved
accountability. As trainee experiences may have a downstream impact on patient care, the
systematic study on primary care GME organizations helps improve the design of the resident
learning environment and training the future primary care workforce, especially in ambulatory
care, the most common delivery setting for primary care health services today.



DEDICATION

This dissertation is in honor of all anchor parents,
in recognition of all the heroic acrobats required of plate spinning...

Be kind, grateful, and work hard. Repeat.

/ / / / / / / 15.1 Copyright 1985-2017 StataCorp LLC

Statistics/Data Analysis StataCorp
4905 Lakeway Drive
MP - Parallel Edition College Station, Texas 77845 USA
800-STATA-PC http://www.stata.com
979-696-4600 stata@stata.com

979-696-4601 (fax)

Single-user 4-core Stata perpetual license:
Serial number: 50150
Licensed to: JG Kim
UC Berkeley

Command

k2@0/May/2019

clear all

log using "healthpolicyphd_program_pearls. log", replace

use "healthpolicy_programtenure.dta"
sort time priorities choices

forvalues i = 1/365 {

jen hardwork i1'=1 if motivation !=0
replace hardwork 1i'=0 if motivation==0
jen kindness i'=1 if fulfillment !=0
replace kindness 1'=0 if fulfillment==0
jen gratitude 1'=1 if entitlement !=0
replace gratitude 1'=0 if entitlement==0
}

list

forvalues i = 1/365 {

jen success 1'=1 if hardwork i'==1 & kindness 1i'==1 & gratitude i'==1
}

list

save "healthpolicy_PhD.dta"

log close
axit, clear




ACKNOWLEDGEMENTS

My doctorate journey was undeniably a village effort:
Foremost, to Laurel. My touchstone and sage. You light each stone for every step I take.

To my nuclear unit: My husband, Mr. Farnsworth who makes the mundane everyday invisible so
I’m able to shine. I take solace in your unstated brilliance and aversion for unnecessary ambition.
To our children: Darjeeling, your resilience is a testament to health and embodies the gifts of
long-term choices. Heathrow, that unconditional love is never out of reach. And to our late
Barclay, that fulfillment in life is critical when any day may be your last. To P/2/9} : for
ushering the family into the republic of California and making the impossible possible. To my
parents: Mom, your deference, steadfastness, and nourishment are foundational tools that drive
my every decision. To my late father, who always reminded to live in gusto and never leave a
stone unturned.

To my Group Health Family: Carl and Cindy: my yetis. Your wisdom is awe inspiring and
grounding. Andrea and Kasia: Thank you for all the pulse checks. Lisa & Jason: a team like us
can never be assumed — Destiny’s Child will always live on. To my Kaiser Permanente Family:
Lindsay, Nardine, Jen, Dan, Bruce, Michael, Danny, Marc, Nancy, Chris, Paul, Abbas, and
Carla: Thank you for cheerleading from the sidelines and always providing a learning
environment I could thrive in - I look forward to our new adventures.

To my co-ladies in the Accountable Ladies Organization: Your fellowship has generated a
lifetime of memories, and your humaneness nourishes me continuously. Aryn: your ability to
redirect emotional polarity from negative to positive has energized me over these three years,
and especially during the most disparaging of times. Leeann: your courage and how you achieve
success by modeling through action and choice words makes me feel honored to walk beside
you, as we make sense of this other side of the glass ceiling.

To my Health Policy classmates and cohort: co-learning with you has constantly reminded to
value my own growth and find gratitude to what I have achieved. David especially, you are a
reminder that humbled brilliance without being hypercompetitive and coupled with gratitude is
always the path worth taking.

To CHOIR: My “big sisters” Kathy, Vanessa, Jess. Thank you for always being generous with
your time and sharing unconditionally your own paths of development. To Salma, Zosha, Dora,
and Patty. Your grace and unwavering support were never unnoticed.

To my GSE and Epi friends: To Bruce’s Writing Group — I will always value your insights that

will shape education policy and help improve learning for our future generations. To Erika: You
are a sunflower in this jungle. I only regret meeting you half-way into my time at Berkeley.

il



To the School of Public Health: The brilliant faculty that taught me pearls for a lifetime: Will,
Joan, Ann, and Tim. To Marques and Kristina: thank you for being our ushers to the massive
complex institution of UC Berkeley. To my Joint Medical Program family: Amin, Susan, John,
and Gustavo. Thank you for giving me a MedEd home. And to Deborah: Thank you for
allowing me to loiter and ensuring OOMPH was never far away.

To the AAMC, ACGME, and Kaiser Permanente for supporting my studies on GME, aligning
medical education to health systems, and helping us educators understand how our future
workforce can grow and prosper in the unchartered waters ahead.

Last but not least, to my dissertation advisors and mentors:

(@)

(@)

To my Chair, Hector: Thank you for taking in this rough diamond and brillianteering my
professional prospects. Your transparency with your own journey is forever appreciated.
To Steve: Thank you for embodying and continuously advocating for Public Health.
Your uncanny ability to foresee the future is unmatched and I'm eternally grateful to have
learned under your mastery of health services. Your unwavering support has been a
lifeline.

To Bruce: Thank you for illuminating that scholars and their research can be both
practical and rigorous. Inviting me into your education home has provided a lifetime of
fruits. And thank you for always reminding me that rest and refueling are key to
scholarship.

To Eric: Thank you for being my GME attaché and entrusting me with your decades-long
hard earned efforts that align education with health services. This is only the beginning.
To Diane: Thank you for your maternal spirit coupled with professional grace. You are a
beacon of hope by illuminating that work-life balance is indeed achievable in today’s
society. Your bravery and poise forge my next professional steps. I will always ask
myself, “What would Diane do?”

Thank you all. I am forever grateful. Fiat Lux.

il



TABLE OF CONTENTS

DEDICATION ...ttt st i
ACKNOWLEDGEMENTS ..ottt i
TABLE OF CONTENTS ...t v

LIST OF TABLES AND FIGURES ..o ssssssssssssssssssssssssssssssssass \4

LIST OF ABBREVIATIONS ... sssssssssssssssssssssssssasees vi
CHAPTER 1: INTRODUCTION........cioiiiiiiiiiiiiiiiiiiieitce et 1
CHAPTER 2: CONCEPTUAL MODEL & SPECIFIC AIMS .......cccooiiiiiiiiiiiiniciicieeee 2
CHAPTER 3: AIM 1 .ot 5
CHAPTER 4: AIM 2 ..ottt st e 15
CHAPTER 5: AIM 3 ..ot 35
CHAPTER 6: CONCLUSION ....cc.oiiiiiiiiiiiiiiiieteeceece et 44
REFERENCES ...t 45

Y



LIST OF TABLES AND FIGURES

List of Tables

Table 3.1: Characteristics of Primary Care GME Programs & Sponsoring Institutions..11
Table 3.2: Adjusted Hierarchical Linear Regression Results for % Resident Time in
Ambulatory Care Settings/year and Primary Care GME Programs and their Sponsoring

Institutions’ CharaCteriStICS ......eevveriertiiriieiertiete ettt ettt sttt 12
Table 4.1: Characteristics of Primary Care GME Programs ...........ccccoeceevviienienieenieennen. 24
Table 4.2: Mean Clinical Competency Scores for Primary Care GME Programs by

TIMEPOINL. ¢ttt ettt et b ettt sbe et et e sbe e bt ebtesbe e b e 25

Table 4.3: Adjusted Hierarchical Linear Regression Models for Clinical Core
Competency Scores and Primary Care GME Organizational Factors: Patient Care
L010700101S1 157 1 o) O OSSR RRTPPRPR 27
Table 4.4: Adjusted Hierarchical Linear Regression Models for Clinical Core
Competency Scores and Primary Care GME Organizational Factors: Practice-Based
Learning COMPELEIICY .....cc.uieruieriieiiieeieentieeteeieesteeteesreenteesateeseessseeseessseeseesssesseessseenne 29
Table 4.5: Adjusted Hierarchical Linear Regression Models for Clinical Core
Competency Scores and Primary Care GME Organizational Factors: Systems-Based

PractiCe COMPELENCY ....veevuiieiieeiiieiieeiieeite ettt ete et e st e bt e site e bt e sabeeseesabeesseessaeenseesneeenne 31
Table 5.1: GME Program Characteristics by Medical Center...........c.cccoceevvervenerniennenne. 40
Table 5.2: GME Program HEDIS Scores by Measure, Resident, Patients, and Medical

LGS 1115 SR TPURRPP 41

Table 5.3: One-way Analysis-of-variance Estimates for Intraclass Correlation
(unadjusted) and Sample Size Requirements for HEDIS Estimated for Resident-Level
Reliability between 2014-2017.....cc.oooiieiiiiiieieeeie ettt et et 42
Table 5.4: One-way Analysis-of-variance Estimates for Intraclass Correlation
(unadjusted) and Sample Size Requirements for HEDIS Estimated for Medical Center-

Level Reliability between 2014-2017.......ccocuieiiiiiieiieeieeieeee ettt 43
List of Figures
e Figure 2.1: Overall Conceptual Model..........cocoviiviiiiiniiiiiiinieeeeeeeeee e 4
e Figure 3.1: U.S. Map of ACGME-accredited Family Medicine and Internal Medicine
Programs & their Sponsoring Institutions, indicating Training Time > 25% ................... 13
e Figure 3.2: Adjusted Coefficient and 95% Confidence Interval Plot for GME

Organization and Environmental Factors and Percent Ambulatory Care Time for PGY 1s
in Family and Internal MediCine ..........cccocuevieiiiiiiniiniiiieniececeeeeeee e 14
Figure 4.1: Systematic Assessment of Residents via the ACGME Milestones Project...17
Figure 4.2: Distribution of Clinical Competency Scores for Primary Care GME

Programs by ACGME Core COMPELENCY .....oevveeruiieiieniieeiieeieeiiesreesieesieeeneesaeeseeseneenne 26
Figure 4.3: Unadjusted Clinical Competency Learning Rates ...........cccceceeevieniieniiennnnne. 33
Figure 4.4: Predicted Clinical Competency Learning Rates ..........c.cccceeveeierienieenieennnnnn. 34



AAMC
ABMS
ACA
ACGME
AHRF
AIC
AMA
ANOVA
BIC
CBME
CCC
CMS
DIO
FIPS
FM

FPL
GME
HbAlc
HEDIS
HPSA
HRSA
ICC

M

KP
KPSCAL
LDL-C
NAM
NBME
NCQA
PGY
PGY1
RRC

SI
THCGME
VIF

LIST OF ABBREVIATIONS

Association of American Medical Colleges
American Board of Medical Specialties
Affordable Care Act

Accreditation Council for Graduation Medical Education

Area Health Resource File

Akaike Information Criterion

American Medical Association
Analysis-of-variance

Bayesian Information Criterion
Competency-based Medical Education
Clinical Competency Committee

Centers for Medicare and Medicaid Services
Designated Institutional Officer

Federal Information Processing Standards
Family Medicine

Federal Poverty Level

Graduate Medical Education

Hemoglobin Alc

Healthcare Effectiveness Data and Information Set
Health Professions Shortage Area

Health Resources and Services Administration
Intraclass-correlation

Internal Medicine

Kaiser Permanente

Kaiser Permanente Southern California
Low-density lipoprotein cholesterol
National Academy of Medicine

National Board of Medical Examiners
National Committee for Quality Assurance
Postgraduate Year

Postgraduate Year Ist Year Resident
Residency Review Committees

Sponsoring Institution

Teaching Health Center Graduate Medical Education
Variance Inflation Factors

vi



CHAPTER 1: INTRODUCTION

Graduate Medical Education current state

Graduate Medical Education (GME) is a $16 billion United States (U.S.) workforce training
program that produces the nation’s practicing physicians.!? Funded primarily by Centers for
Medicare and Medicaid Services (CMS), GME training lacks centralized planning and
accountability. Consequently, policymakers are highly motivated to reform GME in part of the
Patient Protection and Affordable Care Act’s (ACA) aim to reform primary care services. Yet
even in 2018, the National Academy of Medicine (NAM) reported that GME inadequately
delivers its goals to meet the needs of 21st century primary care.># Their findings include: GME
organizational design is fragmented and the field does not function as a national system; the
GME system is comprised of independent actors without accountability and make autonomous
decisions despite receiving federal funding; and GME training outcomes lacks evidence to
systematically train clinically competent physicians, which directly impact patient outcomes.

Competing organizational factors in primary care GME

The genesis of GME organizations in 1928 encompassed dual aims: 1. Residents’ service to
sponsoring institutions who provide a health care delivery system and patients, and 2. Residents’
learning in tandem along with their service requirement to become competent and unsupervised
physicians.’ Over time, GME’s dual aims now compete, impacted by the changing delivery
system settings from hospitals to ambulatory care, resulting in a fragmented learning
environment.>~'° The majority of sponsoring institutions remain funded by CMS in hospital-
based settings and are incentivized to preserve these settings."!' Despite the learning
environment needing to mirror where physicians will most likely practice, residents only spent
36% of their entire training in their own medical specialty because of this misalignment.!>-'4
Consequently, for the two largest medical specialties in primary care, residents in family
medicine and internal medicine describe their ambulatory care training as inadequate and
stressful due to limited exposure in the outpatient setting, lacking patient continuity, and
cognitively distracting due to competing demands with hospital-based training.!>-!

Further complicating GME training are recent policy shifts that structure the GME learning
environment.> GME’s accrediting body, the Accreditation Council for GME (ACGME) now
requires competency-based medical education (CBME) to teach and assess whether residents are
adequately prepared for unsupervised practice.!*!* To stay accredited, GME programs must
provide a formal learning environment to systematically assess for physician clinical
competency.'” Thus decisions in structuring the GME learning environment is impacted by a
multitude of factors, internal to the organization to meet resident learning needs and a program’s
sponsoring institutions’ incentives, and external with accrediting bodies and other environmental
factors including dependence on CMS-funding.

Yet little knowledge is available on these competing GME organizational factors and impact on
learning in ambulatory care.?*-> Thus a key opportunity is presented to study GME’s current
state by examining the competing organizational and environmental factors and their association
with decision-making to the design and assessment in the resident learning environment.?*



CHAPTER 2: CONCEPTUAL MODEL & SPECIFIC AIMS

How do theories of organization behavior clarify factors in primary care GME organizations
that impact program educational choices and competence for resident physicians?

By incorporating organizational behavior theories on institutional logics, organizational design,
resource dependency, and organizational learning, this dissertation investigates the extent to
which primary care GME’s competing organizational factors influence the professional training
environment and technical competence of primary care physicians.

Institutional logics

To understand the competing tensions with GME organizations, institutional logics, or the
“assumptions, values, and beliefs, by which ... organizations ... organize time and space”
provide insight to the decision making impacted by competing organizational factors.”> Multiple
logics, or the plurality of symbols and materials in organizations managed simultaneously are
common in fragmented fields and compete for attention and time, thus impacting decision
making.>-?" A previous study by Dunn and Jones in medical schools found that competing
factors create a “dynamic tension” and impacts the learning of future physicians.?® Hence, logics
materialized as internal and external organizational attributes in GME could illuminate the
factors influencing decision-making across GME learning environments.

Organizational Design & Resource Dependency

Evidence for organizational design argues that organizational structures are not always rational
and reflect underlying political dynamics and complexity from external to the organization.?-!
Additionally, how organizations respond to their external environment may reflect how they are
structured due to their dependence on resources.”>* Consequently, external factors via
environmental resources influenced by CMS-funding may be antecedent macro organizational
factors in the form of how many Medicare enrollees, uninsured individuals, and amount of
available primary care services are in geographic proximity to which GME programs and their
sponsoring institutions are set in. Thus, it is plausible to hypothesize that ambulatory care
training design is dependent on the environmental context in which the GME organization
operates under. This could impact decision making for internal organizational design factors
including differentiation of training experiences, size of programs, and life cycle or survival of
GME programs and sponsoring institutions. Thus by studying the structural fragmentation
observed in the GME organizational design landscape, this could help better understand the
competing demands within GME due to their external and internal organizational factors.

Organizational Learning

How would competing organizational factors impact resident learning within their settings? The
organizational learning literature argues that organizations cultivate knowledge, behaviors and
attitudes to target new ways of behaving and performing within their technical core.>-’
Consequently, organizations faced with competing factors both internally and externally would
present differing strategies and routines, impacting the cumulative experiences of those within
the organization. This could also lead to competency traps, whereas an organization could
produce maladaptive routines.*> For GME organizations, an anticipated outcome would be a
varying learning experience for residents, based on organizational factors associated with the

2



ACGME-core competencies that measure residents’ competence in the micro environment. Thus
over time, how this impacts residents’ learning and their achievement of clinical competency as
defined by ACGME match calls to understanding how learning in GME programs aligns with the
health systems they operate under 353840

Figure 2.1 depicts a conceptual model that integrates these organizational behavior theories with
current empirical literature. By utilizing linked databases from the ACGME, the Association of
American Medical Colleges (AAMC), the Area Health Resource File (AHRF), the Centers for
Medicare & Medicaid Services (CMS) cost reports, the Robert Wood Johnson
Foundation/University of Wisconsin Population Health Institute County Health Rankings, and
the Kaiser Permanente (KP) Quality of Care indicators, this dissertation’s objective will study
the following three aims for residents training in family medicine and internal medicine
accredited GME programs:

Aim 1: Factors Associated with Training Time in Ambulatory Care for First Year
Residents in Family Medicine and Internal Medicine
e What internal organizational and external environmental factors are associated with
training time in ambulatory care for first year residents in family medicine and internal
medicine?

Aim 2: Organizational Factors Associated with Improved Core Competencies among
Family Medicine and Internal Medicine Residents
e What predictors for internal organizational and external environmental factors impact the
cumulative learning rates for primary care residents training in ACGME-accredited
Family Medicine and Internal Medicine programs?

Aim 3: The Reliability of Resident Performance training in Family Medicine and Internal
Medicine programs
e What is the reliability of ambulatory care quality scores for family medicine and internal
medicine residents if we examine their performance on publicly reported data during their
formal training periods?



Figure 2.1: Overall Conceptual Model

MACRO
ANTECENDENTS
County
Characteristics

* % Medicare Enrollees

« Rurality Index

¢ Health Professional
Shortage Area

® % under Federal
Poverty Level

® % Uninsured

INTERNAL FACTORS

Primary Care Training Program

« Internal or Family Medicine
o # of Residents
 # of Faculty

€ m

* Age of Program
* Maximum hours of duty/day
 # of Teaching Sites

EXTERNAL FACTORS

Sponsoring Institution

e Ownership
¢ Academic Health Center

% Time
Training in
Ambulatory
Care Setting

Resident Clinical
Competency
Learning Rates

(Milestones)

Resident Quality
Scores

(Ambulatory Care
Performance
Measures)

o # of Hospitals Beds
o # Specialty Training Programs

o # Competing Primary Care Programs
» Total CMS Funding Received

e Teaching Health Center

« Accreditation Warnings

* Geographic distance between
Sponsor & Program




CHAPTER 3: AIM 1

Factors Associated with Training Time in Ambulatory Care for First Year Residents in
Family Medicine and Internal Medicine

Background

In the United States (U.S.), Graduate Medical Education (GME), or residency training,
determines the composition and competencies of the physician workforce.>* GME is highly
subsidized by the federal government through the Centers for Medicare and Medicaid Services
(CMS) programs, which provide the majority of GME funding nationwide.'' These CMS
programs make GME payments to teaching hospitals with the result that residency training
mostly occurs in hospital settings and focuses on the care of inpatients. Inpatient-focused
training is appropriate for certain medical and surgical specialties, but not for all family medicine
and internal medicine residents who will practice mostly in ambulatory care settings upon
graduation.* However, the Family Medicine and Internal Medicine Residency Review
Committees (RRCs) of the Accreditation Council for GME (ACGME) set the program
requirements for residency programs and only provide general guidelines for the amount of time
spent training in ambulatory care settings.*>** The National Academy of Medicine and key
stakeholders call for GME funding and accreditation reforms to incentivize the training of family
medicine and internal medicine physicians in ambulatory care settings.># The relatively small
federal Teaching Health Center GME program administered through the U.S. Health Resources
and Services Administration (HRSA) funds residency training in community-based and rural
clinics and holds great promise as an alternative to hospital-based residency training models.544

Studies on primary care GME describe residents’ ambulatory care time as crucial for developing
continuity of care with patients.??4>4® Increased continuity of care has high value for patients, by
enabling early and effective management of health care problems, and reduces unnecessary care
and hospitalizations.*° In addition, GME and higher education experts argue early immersion
in ambulatory care settings is essential to the development of competency and formation of
professional identity for primary care physicians.*’>'->* In the U.S., decisions about the amount
of time residents spend in inpatient versus ambulatory care settings reside with individual
residency programs.>3-¢ Additionally, previous evidence reports GME organizational factors may
impact postgraduate year (PGY) training outcomes yet little is known on whether these factors
within the GME organization and environment are associated with the amount of ambulatory
care time for first year postgraduate year residents (PGY1s).!%

To shed light on the factors influencing these decisions, this study uses unique national data to
describe the primary care GME landscape, and to examine the organizational and environmental
factors associated with training time in ambulatory care for PGY1s in family medicine and
internal medicine.



Methods

Data

This study is a cross-sectional analysis using integrated national datasets: the 2016-2017
American Medical Association (AMA) and Association of American Medical Colleges
(AAMC)’s National GME Census of ACGME-accredited programs, 2016 CMS Cost Reports
and the 2015-2016 Area Health Resource File (AHRF).>% GME sponsoring institutions’
primary hospitals were linked to CMS Cost Reports, and GME sponsoring institutions’ Federal
Information Processing Standards (FIPS) county codes were linked to the AHRF. We also
identified sponsoring institutions who had active HRSA Teaching Health Center GME funding
in 2016 via the American Association of Teaching Health Centers.®® The GME Census survey is
completed annually by all U.S. GME programs, with a 95.7% response rate.®!

Study Population

We selected the two largest primary care medical specialties, family medicine and internal
medicine, for our study sample. We recognized internal medicine programs include an open-
ended career pathway to hospital-based training, but incorporated all internal medicine programs
due to our outcome variable examining PGY 1s.9? 1,009 accredited residency programs under 612
GME sponsoring institutions identified by the AAMC were incorporated into the analysis. We
excluded programs that were not active during the reporting year period. We also excluded
programs that were military-funded, and programs located in Puerto Rico, due to our analysis
that examined CMS funding and geographic factors, respectively. We also removed programs
that did not respond to the outcome variable in the GME Census survey. 895 accredited primary
care residency programs nested in 550 sponsoring institutions were included in the study,
comprising 88.7% of all ACGME-accredited programs in family medicine and internal medicine
nationwide.

Main Outcome Variable

The outcome variable was percent of residents’ time spent in the ambulatory care setting during
the first year of training. The GME Census survey queries residency programs about the amount
of “Training at hospital outpatient clinics” or “Training during first year in ambulatory non-
hospital community-based settings, e.g., physician offices, community clinics” for PGY1’s.%
Internal medicine residency programs typically have hospital-based outpatient clinics, whereas
family medicine programs typically have ambulatory care clinics that are geographically distinct
from the hospital. Therefore for our outcome variable, we relied on the highest percent of
ambulatory care time a program reported based on the respondents’ intent to report the highest
amount of ambulatory care training time.**#

Internal Organizational Characteristics

Internal organizational characteristics of the residency programs included: age; specialty (family
medicine vs. internal medicine); number of faculty and residents; reported maximum duty
hours/day; and the total number of teaching sites.

External (Environmental) Factors

Environmental factors external to the residency program included characteristics of the
sponsoring institution: if sponsoring institutions’ ownership type was private/non-profit, set
within an academic health center, number of hospital beds, number of (competing) primary care
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and non-primary care residency programs; total amount of CMS Medicare GME funding
received in 2016; and receipt of federal Teaching Health Center funding. In addition, we
included whether or not the program had received any accreditation warnings from the ACGME.
Finally, we included the distance in miles between the sponsoring institution and the residency
program’s primary address listed in the GME Census. Distance was calculated using the
addresses and geocoordinates for sponsoring institutions and their accredited programs’ primary
teaching site, using the georoute command in STATA .* Subsequently, this continuous variable
for distance of travel was transformed into a categorical variable due to a large positive skew
distribution, and divided into values by 50%ile, 75%ile, 90%ile, and the 95" %ile of its
distribution.

Control Variables

Control variables adjusted for sponsoring institution’s county characteristics including: whether
the entire county was designated as a health professions shortage area (HPSA); the proportion of
the county population living below the Federal Poverty Level (FPL); the county’s level of
rurality using the AHRF’s Urban-Rural Continuum Codes; the proportion of the county
population that is enrolled in Medicare; and the proportion of the county population that is
uninsured.

Statistical Analyses

We compared internal characteristics and external factors for family medicine and internal
medicine residency programs using chi-squared for categorical independent variables and t-tests
for continuous independent variables. To examine our hypothesis, we used hierarchical linear
regression models to estimate the relationship of internal characteristics and external factors with
percent time in ambulatory care settings, controlling for county variables. Random sponsor
effects were used to account for residency program clustering within sponsoring institutions.*
We fitted three analytic models (internal factors, external, both internal and external) and tested
our independent variables for multicollinearity using variance inflation factors (VIF), which
reported a mean VIF of 1.7.%° We also calculated the intraclass-correlation (ICC) as a post-test to
estimate the percent of variance attributed at the program and sponsoring institution’s levels.%
We conducted sensitivity analyses to assess the robustness of our results without clustering at the
sponsoring institution through multivariate linear regression and to test only control variables
using hierarchical linear models. Results with p<.05 were considered statistically significant.
Analyses were performed using STATA 15.1 and ArcGIS Pro.® This study received a human
subjects exemption from the University of California, Berkeley Institutional Review Board
(IRB).

Results

Residency Program Characteristics

Table 3.1 compares family medicine and internal medicine residency programs according to the
percent time in ambulatory care, internal organizational characteristics, external factors, and
control variables. The overall mean percent time for first year residents in the ambulatory care
setting was 25.4% (SD=12.8), with no significant difference between family medicine and
internal medicine.



Compared to internal medicine residency programs, family medicine programs were newer,
smaller (in terms of both the number of residents and the number of faculty), and more likely to
have received an accreditation warning from the ACGME. Family medicine residency programs
were more commonly located in the U.S. Western Census region and in non-metropolitan and
rural areas; their sponsoring institution was more likely to have federal Teaching Health Center
GME funding and less likely to be an academic health center. Internal medicine programs’
sponsoring institutions were more likely to have non-primary care specialty residency programs,
receive more CMS Medicare GME funding, be located in the U.S. Northeastern Census region,
and be located in a county with a greater proportion of Medicare enrollees.

Overall, the mean distance between the residency program’s primary teaching site and their
sponsoring institution was 19.7 (SD=3.2) miles. There was no significant difference between
family medicine and internal medicine. (Table 3.1)

Figure 3.1 illustrates the national landscape of U.S. Family Medicine and Internal Medicine
accredited-GME programs, their sponsoring institutions, and the indication of a program with
greater than the reported mean time of 25.4% in the ambulatory care setting.

In adjusted analyses (Table 3.2), first year residents spend a greater percentage of ambulatory
care time for every additional faculty member (0.03% (4/-0.01), p<.001), if the sponsoring
institution received Teaching Health Center funding (6.6% (4/-2.7), p<.01) and if the program
had accreditation warnings (4.8% (+/-2.5%), p<.05). Distance between a program’s primary
teaching site and sponsoring institution was not statistically significant. For our control
variables, less percent of Medicare enrollees in the sponsoring institution’s county was
associated with more percent time in ambulatory care (see Figure 3.2). While the effect sizes for
sponsoring institutions in non-metropolitan and rural counties indicate a greater percent of
ambulatory care time, the results were not statistically significant.

External factors including Teaching Health Center GME funding and ACGME accreditation
warnings had the strongest association with percent time spent in ambulatory care. The estimated
ICC to the variance within sponsoring institutions ranged from 9-14% across models, thus
indicating most of the variation in ambulatory care time for first year residents are attributed
more at the residency program level than sponsoring institution. Furthermore, sensitivity
analyses that modeled linear regression without clustering at the sponsoring institution or
hierarchical linear regression using only control variables resulted in consistent results with our
main models.

Discussion

Using multiple merged national datasets, we provide a landscape of family medicine and internal
medicine residency programs. We identified key factors associated with ambulatory care
training time in GME programs and can be used to better identify accountable outcomes.*

With regard to our primary outcome, we found that first-year family medicine and internal
medicine residents spend about one-quarter of their training time in ambulatory care settings.
Currently no benchmark exists for the amount of training time required to establish continuity of
care in residency education, despite calls from GME and higher education experts, who argue
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that early immersion in ambulatory care settings is essential to achieve primary care competency
and to mirror primary care physician professional identity.*’>'-5* The calls include GME
curricular innovations that prioritize ambulatory care training before all other training needs, as
demonstrated by the "Clinic First" movement and other longitudinal continuity clinic immersion
mOdelS _22,5 1,56,70

Teaching Health Center funding was most strongly associated with increased ambulatory care
teaching time for first year family medicine and internal medicine residents — controlling for
multiple other internal (organizational) and external factors. These results are timely, given
current legislative efforts to extend Teaching Health Center funding beyond October 1,2019.”7!
From our results, it would appear that GME programs in family medicine and internal medicine
may feel the burden of the “golden handcuffs” to their sponsoring institutions’ dependence on
CMS hospital-based Medicare GME funding.” Conversely, GME programs federally funded by
novel ambulatory care models, like the Teaching Health Centers, appear to be incentivized to
structure training toward ambulatory care. Thus, the Teaching Health Center funding effect sizes
of 6.6 — 7.2% more time in the ambulatory care setting requires additional investigation given the
small size of this subgroup.

More training time in ambulatory care settings was also associated with additional primary care
faculty. It may be that programs with more primary care faculty have a greater commitment to
ambulatory care training.*>¢ Recruiting dedicated and engaged faculty have been reported as a
key factor to optimize ambulatory care training for PGYs.*® Our finding may also reflect the
widely held assumption that teaching first year residents in an ambulatory care setting is more
faculty-intensive than teaching in a hospital setting. As GME programs consider the amount of
faculty needed, our results suggest that faculty size is a key factor when considering how
ambulatory care-based training is designed and funded.

Paradoxically, accreditation warnings from the ACGME were also associated with increased
ambulatory care time. One of the most frequent accreditation warnings issued to family medicine
programs is the lack of patients cared for in continuity clinics.”? Thus, a plausible explanation
for this finding is that programs are responding to accreditation warnings by increasing training
time in the ambulatory care setting. This suggests the importance of setting expectations for
accountability, which is a growing argument toward GME outcomes-based deliverables.>!!"* An
alternative explanation is that programs with more ambulatory care training time receive
warnings because of poor training quality. Further study is needed to understand the temporal
relationship between accreditation citations and amount of ambulatory care training time, the
types of citations received, and how citations play a role in changing training design.”

The finding that the proportion of the Medicare enrollees in the sponsoring institution's county is
negatively associated with ambulatory care training time. This may imply that residents are
primarily in the hospital setting because of their programs sponsored by teaching hospitals, who
have more CMS-insured patients or that Medicare patients may be sicker with more complex
care needs, resulting in residents to care for these patients. Regardless, this is consistent with the
argument that GME funding operates as a “black box whereas the financial mechanisms to
GME funding is unclear and if this incentivizes against ambulatory care training, and requires
further study.”7¢



While other covariates in our models indicate minimal effect sizes, we cannot ignore the
potential contribution to assign additional time to patients in the ambulatory care setting. The
value of adding 0.5 to 2.0% more time in primary care is high, given the pervasive issue of
patients’ limited access to primary care, maximizing resident ambulatory care learning time, and
mitigate current primary care workforce shortages.”’

In consideration of our findings, we offer a more nuanced understanding to previous primary
care GME studies, GME funding mechanisms, and the institutional decisions that impact the
resident educational environment. Primary care GME programs and sponsoring institutions
should examine their training design choices for how much time a primary care resident spends
in the ambulatory care setting to maximize the utility of existing resident slots for outpatient-
based primary care residents to practice in their future settings. If residents are being dissuaded
from outpatient-based careers because of feeling inadequate and finding greater comfort in the
hospital due to the limited exposure in an ambulatory care setting, an opportunity exists to
recommend GME training reforms to mitigate these constraints.!>¢ Our findings suggest the
importance of expanding and increasing Teaching Health Center GME funding and more
specificity to the RRC requirements.

Limitations

The primary limitation of this study is the self-reported nature of the GME Census survey data,
subject to program director or designated institutional officer (DIO) social desirability bias.
Additionally, assigning random effects to the sponsoring institution level in our analytic models
may not explicitly account for all factors determining residents’ time in the ambulatory care
setting. While family medicine residents are matched into programs that aim to produce an
ambulatory care-based workforce, internal medicine programs are designed with resident
preferences to pursue careers in either outpatient or inpatient-based settings and a variety of the
American Board of Medical Specialties (ABMS) and fellowships.®'$? Thus, empirically
examining the relationship within primary care GME programs and between their sponsoring
institutions should continue to examine the variation in their organizational and environmental
factors, and how these factors impact resident education design, clinical competency, related
quality of care indicators, and subsequently resident specialty career choices.

Conclusion

Experience in ambulatory care for residents varies among ACGME-accredited primary care
residency programs. More time in ambulatory care settings was most strongly associated with
receipt of federal Teaching Health Center GME funding and accreditation warnings. Additional
faculty was also associated with increased ambulatory care training time. These findings can
inform policy discussions on how to increase ambulatory care training time to improve resident
learning, competency achievement, and workforce planning in ambulatory care settings.
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Table 3.1: Characteristics of Primary Care GME Programs & Sponsoring Institutions

metropolitan/rural (n, %)

Factor Family Internal Overall
Catesor Characteristic Medicine Medicine
egory (n=485) (n=410) (n=895)
Age of Program (mean, SD) 31.1(0.7) 42.7 (1.1) *** 36.5 (0.6)
# of Faculty at Program (mean, .
Té SD) 12.7 (0.6) 91.0 (6.5) 48.5(3.3)
§ # Residents at Program (mean, SD) 21.6 (0.4) 59.1 (2.0) *** 38.9(.1)
= Maximum Duty Hours/Week for
[Se=i
PGY1 (mean, SD) 16.1 (0.1) 16.5(0.3) 16.3(0.1)
# of teaching sites (mean, SD) 3.4 (0.1) *** 2.7(0.1) 3.1(0.9)
Sponsor is in Academic Health o 0/ sk o
Center (n, %) 142 (29.3%) 167 (40.7%) 309 (34.5%)
Sponsor Ownership Type (n, %) o o o
Private Non-profit 253 (52.2%) 238 (58.0%) 491 (54.8%)
Hospital beds at Sponsor’s primary
teaching hospital (mean, SD) 543.6 (76.7) 511.2 (16.1) 528 (42.4)
# of Competing Primary Care 1.4 (0.6)
Program at Same Sponsor (mean, 1.5 (0.1) ** 1.2 (0.1) R
c SD)
= -
= # of Non-Primary Care Programs sk 25.8(1.2)
*:‘: at Same Sponsor (mean, SD) 223 (1.5) 298 (1.8)
L‘d .
T"talfgﬁisnl;“ffc‘gf‘vr:dGME $6,014,695 | $8950,660%** | $7,351,933
(mean, SD) ($357,442) ($533,837) ($315,121)
Program with accreditation o/ % o o
warnings (n, %) 21 (4.4%) 6 (1.5%) 27 (3.0%)
SI received Teaching Health 0/ s o o
Center funding (n, %) 23 (4.7%) 5(1.2%) 28 (3.1%)
Distance in miles between Sponsor
and Program (mean, SD) 23.1(3.7) 15.8 (5.5) 19.7 (3.2)
% Medicare Enrollees in Sponsor’s %
county (mean, SD) 16.1(0.0) 16.9(0.0) 16.6(0.0)
Sponsor’s county is non- 34 (7.0%) 7(1.7%) 41 (4.6%)

Health Prof Shortage Area
designation for all sponsor’s county

188 (38.8%)

145 (35.4%)

333 (37.2%)

S
g (n, %)
;. % under FPL in sponsor’s county
= (mean, SD) 15.7(0.2) 16.2 (0.3) 15.9(0.2)
a Uninsured % in Sponsor’s county 16.2(0.2) 16.0 (0.3) 16.1(02)
E (mean, SD) 2(0. . . A(0.
S Census Region (n, %)
West 109 (22.5%)*** 55 (13.4%) 164 (18.3%)
Midwest 144 (29.7%) 100 (24.4%) 244 (27.2%)
South 149 (30.7%) 120 (29.3%) 269 (30.1%)
Northeast 83 (17.1%) 135 (32.9%) *** 218 (24.4%)
% of Ambulatory Care time for
Outcome PGY1 252(0.7) 257 (0.5) 25404
(mean, SD)

<05, **p<.01, ***p<.001
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Table 3.2: Adjusted Hierarchical Linear Regression Results for % Resident Time in
Ambulatory Care Settings/year and Primary Care GME Programs and their Sponsoring
Institutions’ Characteristics

Model 1 Model 2 Model 3
Characteristic Coefficient (SE) Coefficient Coefficient
(SE) (SE)
» Age of program -0.02 (0.03) -0.02 (0.03) -
8 Program type is family medicine 0.4 (1.1) 0.3 (1.0 -
5 # Faculty at Program 0.03 (0.01) *** 0.02 (0.01) *** -
= # Residents at Program -0.02 (0.03) -0.03 (0.03) -
£ Maximum duty hours/day for
o
‘E PGY] -0.1 (0.1) -0.1 (0.1) -
- # of teaching sites 0.1(0.2) 0.2 (0.2) -
SI Ownership Private/Nonprofit -1.3(1.0) - -1.1 (1.0)
SI in Academic Health Center 1.0 (1.2) - 1.5(1.2)
Hospital beds at SI’s primary
teaching hospital 0.001 (0.0003) - 0.001 (0.0003)
Competing primary care programs
at same SI 0.5 (0.4) - 0.4 (0.4)
Competing specialty care 20,04 (0.02) i 20,02 (0.02)
- programs at same SI
§ Total CME Medicare GME 0.00000007 i 0.00000003
éf Funding Received (0.00000001) (0.00000001)
— SI received Teaching Health . .
g Center funding 6.6 (2.7) - 7.2 2.7)
& Program with ACGME « N
3 accreditation warnings 4.8 (2.5) ] 4.8(2.5)
Distance between SI and program
(0.4 6 miles) -1.2(1.1) - -1.6 (1.1)
Distance between SI and program
(6 — 37 miles) -3.1(1.5) - -3.1(1.4)
Distance between SI and program
(37 — 96 miles) -0.1(24) - -1.0(2.4)
Distance between SI and program
(96+ miles) 0.1 (2.3) - -0.4 (2.3)
% Medicare enrollees in SI’s . . -
g county -0.5(0.2) -0.3 (0.1) -0.5(0.2)
z = SI’s county is non-metropolitan
%‘ § % (rural) 1.9 (2.4) 1.7.(2.3) 2.92.3)
&3 Health Prof Shortage Area
© E e designation for all SI’s county 0.3(0.9) 0.2(0.1) 0.05 (1.0)
©) % under FPL in SI’s county 0.1(0.1) 0.1(0.1) 0.1(0.1)
% Uninsured in SI’s county -0.02 (0.1) 0.02 (0.1) 0.001 (0.1)
Constant 33.0(4.3) 30.2 (4.1 31.9 (3.5
Jv 4.0 ** 4.7%* 3.7%
Vo 11.8 ** 11.8 ** 12.0 *
Intraclass Correlation (R») 0.10 0.14 0.09

<.05, *%p<.01, ***p<.001
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Figure 3.1: U.S. Map of ACGME-accredited Family Medicine and Internal Medicine Programs & their Sponsoring
Institutions, indicating Training Time > 25%
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Figure 3.2: Adjusted Coefficient and 95% Confidence Interval Plot for GME Organization and Environmental Factors and
Percent Ambulatory Care Time for PGY1s in Family and Internal Medicine
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CHAPTER 4: AIM 2
Organizational Factors Associated with Improved Core Competencies among Family
Medicine and Internal Medicine Residents

Background:

Competency-based medical education (CBME) is an outcome-based approach to improve
physician learning and accountability to patients and health care delivery systems.”®” In
Graduate Medical Education (GME), CBME was implemented in part by the National Academy
of Medicine (NAM) reports “To Err is Human” and “Crossing the Quality Chasm,” which
illuminated significant patient safety and quality of care deficiencies in the resident learning
environment. The NAM concluded in these reports that GME could not systematically assess if
resident physicians were fit for practice.**%° In response, the Accreditation Council of GME
(ACGME) required all GME programs to assess their residents’ cumulative learning over the
course of their training to be deemed fit for unsupervised practice.®! To systematically assess
GME residents, the ACGME outlines six core clinical competencies, measured by
developmental steps toward unsupervised practice via learning rates.'® Also known as the
“Milestones Project,” all GME programs are required to assess their residents’ learning rates for
program accreditation. Upon achievement of the core competencies, a resident is able to graduate
from formal training and eligible to become board-certified professionals. !

Previous studies argue that physician professional competency is based on both individual
learning and a function of their organizational environment.?? Yet GME’s current knowledge on
how both residents and their programs learn hinge on sparse studies.>’** The lack of GME
national-based studies is further perpetuated by the structural environment to which GME
operates.® As a “cottage industry,” GME does not function as a national system, is comprised of
independent actors without accountability, and who make autonomous decisions.>* This
heterogeneity of organizational factors and until the Milestones Project, have challenged the
study of residency program outcomes.>!! Of the few studies that examined organizational
learning’s role for physician learning, organizational level differences account for a high
proportion of variation in physicians’ procedural skills, and subsequently impact their future
practice patterns and behaviors.*3>7-#* However to date, no national study has examined the
organizational and external environmental characteristics’ impact on family medicine and
internal medicine residents’ professional competencies while they are still in training.

By drawing on the organizational behavior literature, we posit that organizational factors
including differentiation and time of training experiences, size and life cycle of programs, and
environmental factors could impact primary care residents’ achievement of their core
competencies and to some degree, create competency traps, where residency programs may be
associated with maladaptive learning curves.!!28:30:3585 This study examines the internal and
external organizational factors associated with the ACGME core clinical competencies. By
examining influences from internal and external organizational factors, this study aims to
identify the predictors that impact GME program learning rates for residents training in
ACGME-accredited Family Medicine and Internal Medicine programs.
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Methods

Sample/Dataset:

A longitudinal multi-level dataset was analyzed for all U.S. accredited-Family Medicine and
Internal Medicine residency programs who reported their residents’ clinical competency scores
from 2014-17 and linked at the program level to the national ACGME Milestones Project. Data
from 784 programs (representing 10,862 residents assessed over three years) were linked to the
2016-2017 American Medical Association (AMA) and Association of American Medical
Colleges (AAMC)’s National GME Census of ACGME-accredited programs. The GME Census
survey is completed annually by all U.S. GME programs with a 95.7% response rate.%! The data
was also linked to each program’s primary hospital training site to the 2016 CMS Cost Reports,
and each GME sponsoring institution’s Federal Information Processing Standards (FIPS) county
codes to the 2015-2016 Area Health Resource File (AHRF). 3859

Main Outcome:

Resident program learning rates were calculated based on the average of individual resident level
clinical competency Milestones scores for each program. For this analysis, three of the six core
ACGME clinical competencies were selected for our main outcomes: patient care, practice-based
learning and improvement, and systems-based practice.'®# These core competencies were
selected due to their measurement constructs that include organizational level learning. The
specifications for the selected core competencies are as follows!®:

e Patient Care: Residents must be able to provide patient care that is compassionate,
appropriate, and effective for the treatment of health problems and the promotion of
health.

e Practice Based Learning and Improvement: Residents must demonstrate the ability to
investigate and evaluate their care of patients, to appraise and assimilate scientific
evidence, and to continuously improve patient care based on constant self-evaluation and
life-long learning.

e Systems-Based Practice: Residents must demonstrate an awareness of and
responsiveness to the larger context and system of health care, as well as the ability to
call effectively on other resources in the system to provide optimal health care.

Figure 4.1 describes the process to which items are assessed and core competencies scored by

program faculty and subsequently reported to the ACGME. See “Judgement and Synthesis” via
the Clinical Competency Committee (CCC).!®
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Figure 4.1: Systematic Assessment of Residents via the ACGME Milestones Project
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Every six months and over 3 years (6 total assessments/resident), each programs’ faculty rater in
their clinical competency committee (CCC) assign an item score to the resident’s core
competency, ranging from a score of 0-9 over 5 levels: Level 0 (Score 0): Assumes resident is
not ready for program; Level 1 (Score 1-2): Assumes resident has some prior training in
medicine (i.e.: medical school); Level 2 (Score 3-4): Resident demonstrates developing
competency and is advancing in program; Level 3 (Score 5-6): Resident demonstrates
developing competency and is near completion of program; Level 4 (Score 7-8): Resident has
demonstrated achieving competency and is fit for unsupervised practice; Level 5 (Score 9):
Resident has performed beyond the performance expected. At end of the resident’s training
period, each resident will have been rated 6 times. These longitudinal Milestone scores for each
resident were then collapsed at the program level at each time point and used to calculated the
program level learning rate.

Predictor Variables:
Organizational factors were categorized as internal and external to the program, and include
control variables at the county level.

Internal Organizational Factors

Internal organizational characteristics for residency programs included: differentiation of training
characteristics (primary care specialty: family medicine or internal medicine, total number of
teaching sites); size of programs (number of faculty and residents in program); and time factors
in the learning environment (residents’ maximum duty hours/day; resident % time in the
ambulatory care setting).

External Factors
Factors external to the residency program included characteristics of the sponsoring institution
that sponsors each program: if sponsoring institutions’ ownership type was private/non-profit, set
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within an academic health center, number of hospital beds, age (life cycle) of program
sponsored, number of (competing) primary care and non-primary care residency programs; total
amount of CMS Medicare GME funding received in 2016; and receipt of federal Teaching
Health Center GME funding. Accreditation warnings from the ACGME were also modeled.
Structural characteristics including distance in miles between the sponsoring institution and the
residency program’s primary address listed in the GME Census were calculated. Addresses and
geocoordinates were used for sponsoring institutions and their accredited programs’ primary
teaching site, using the georoute command in STATA .* Subsequently, this continuous variable
for distance of travel was transformed into a categorical variable due to a large positive skew
distribution, and divided into values by 50%ile, 75%ile, 90%ile, and the 95" %ile of its
distribution.

Control Variables

We also modeled county-level antecedent variables that adjusted for sponsoring institution’s
county characteristics and could impact the internal and external characteristics of the program.
These include: whether the entire county was designated as a health professions shortage area
(HPSA); the proportion of the county population living below the Federal Poverty Level (FPL);
the county’s level of rurality using the AHRF’s Urban-Rural Continuum Codes; the proportion
of the county population that is enrolled in Medicare; and the proportion of the county
population that is uninsured.

Analytic Approach:

Internal characteristics and external factors, plus county-level controls for family medicine and
internal medicine residency programs were compared using chi-squared for categorical
independent variables and t-tests for continuous independent variables.

To estimate the relationship of organizational factor predictors and Milestone scores, we used
hierarchical growth curve models fitted for each of the three main outcomes (the three core
competencies listed above) with internal and external organizational factors as predictor
variables. The model also incorporated the control variables listed above. Growth curve
modeling was selected to estimate inter-unit level differences across clustered paneled data,
which would account for programs clustered in sponsoring institutions. This analytic approach is
commonly used for education learning rate studies that model the shape and variance of student
learning trajectories over time.%>%” Due to the nonlinear growth observed in our unadjusted
analyses, timepoints were transformed into second-order polynomials to estimate smoother linear
curve rates.®> Random effects were used to account for variance of each GME program against
the overall GME program mean scores. We fitted three analytic models (internal factors, internal
with external, and internal/external plus county level controls) for each of the three core
competencies selected (milestones1-3;):

milestones_n;; = By + Piti; + Pitl + BuXj T ujo + wjity; + €

Model 1:
Piti; = tij = time of Milestone assessment; f; tizj = t%j = quadratic function of time of Milestone
assessment ; fX; = {xij = outpatienttime; ; Xz = rotations; ; x3j = dutyhours; ; x4j = programsize; ;
xsj = faculty; ; x¢j = programtype;} ; u;o = random level effects intercept and u;;t;; = random
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level time slope that deviates from the overall mean linear growth rate. €;; ~ N (0, 6), where €;;
is the residual of the program nested and assumed to be normally distributed.

Model 2:

B1ti;j = tij = time of Milestone assessment; f; tizj = t%j = quadratic function of time of Milestone
assessment ; fX; = {xij = outpatienttime; ; Xoj = rotations; ; x3j = dutyhours; ; x4j = programsize; ;
xsj = faculty; ; x¢j = programtype; ; x7j = miles; ; Xsj = age; ; Xoj = academichealthcenter; ; X109 =
competingprograms; ; X11j = specialtyprograms; ; X12j = ownership; ; x13j = beds; ; X14j =
accreditationstatus;} ; uj, = random level effects intercept and u;; t;; = random level time slope
that deviates from the overall mean linear growth rate. €;; ~ N(0, 8), where €;; is the residual of
the program nested and assumed to be normally distributed.

milestones_n;; = By + Pity; + Pithi + BiXj + PiZ; +ujo + ujnty; + €

Model 3:

B1ti; = tij = time of Milestone assessment; f; tizj = t%j = quadratic function of time of Milestone
assessment ; fX; = {xij = outpatienttime; ; Xz = rotations; ; x3j = dutyhours; ; x4j = programsize; ;
xsj = faculty; ; x¢j = programtype; ; x7j = miles; ; Xsj = age; ; Xoj = academichealthcenter; ; X109 =
competingprograms; ; X11j = specialtyprograms; ; X12j = ownership; ; x13j = beds; ; X14j =
accreditationstatus; ; Xisj = cms_$; ; xi6j = the; }; BZ; = {z1j = hpsa; ; zj = medicare; ; 73 =
uninsured; ; -4 = poverty; ; zs; = rural;} ; uj, = random level effects intercept and u;; t;; = random
level time slope that deviates from the overall mean linear growth rate. €;; ~ N (0, ), where €;;
is the residual of the program nested and assumed to be normally distributed.

The three models were tested for multicollinearity using variance inflation factors (VIF), which
reported a mean VIF of 3.3.°¢ Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC) were calculated as a post-test estimate to determine model fit.> Sensitivity
analyses were conducted to assess the robustness of our results including models without
clustering using multivariate linear regression and also a hierarchical linear model using only
county-level variables to examine the association of the antecedent macro county-level variables.
Results with p<.05 were considered statistically significant. Analyses were performed using
STATA 15.1.°7 This study received a human subjects exemption from the University of
California, Berkeley Institutional Review Board (IRB).

Results

Table 4.1 compares family medicine and internal medicine residency programs by internal
organizational characteristics, external factors, and county control variables. Descriptive findings
between the two types of primary care medical specialties were similar to those found in Aim 1.

Table 4.2 describes the baseline differences of Milestone scores observed between primary care
specialties, with internal medicine programs reporting higher baseline Milestone scores than
those in family medicine. For baseline patient care scores, internal medicine programs scored 1.0
higher than the overall mean versus family medicine which scored 0.8 lower; in practice-based
learning and improvement scores, internal medicine programs had even higher baseline scores
from the overall mean versus family medicine (1.2 higher vs. 1.0 lower); and for systems-based
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practice scores, internal medicine programs also had scores 1.0 higher than the overall mean
compared to family medicine which reported scores 1.0 lower.

Improvement of Milestone scores between baseline and graduation also found internal medicine
programs with higher scores than family medicine programs. For patient care scores, internal
medicine programs had an average (SD) Milestone score of 7.2 (0.4) compared to 6.9 (0.6) for
family medicine; in practice-based learning and improvement scores, internal medicine programs
had an average (SD) Milestone score of 7.1 (0.4) compared to 6.5 (0.7) for family medicine; and
for systems-based practice scores, internal medicine programs had an average (SD) Milestone
score of 7.2 (0.4) compared to 6.7 (0.7) for family medicine.

Tables 4.3 to 4.5 report the adjusted analysis of learning rates, with mean clinical competency
score improvement (95% CI) reported for every biannual timepoint in patient care, practice-
based learning and improvement, and systems-based practice competencies: 0.98 (0.92 to 1.03),
0.89 (0.84 to0 0.97), 0.91 (0.86 to 0.96) improvement at each time point, respectively (p<.001).

The learning rate trajectories between 2014-2017 indicated only external factors were associated
with higher learning rates and only for the patient care and practice-based learning and
improvement core competencies: Patient care: programs located with 6-37 miles away from their
sponsoring institution (0.13, 0.0089 to 0.25, p<.05) and those in rural counties (0.23, -0.0010 to
0.47, p<.05); Practice based learning and improvement: programs in counties with higher % of
those living under the Federal Poverty Level (0.011, 0.0016 to 0.021, p<.05).

For factors negatively associated with learning rate trajectories, external factors and county
control variables were statistically significant for all three core competencies examined.
Additionally, one internal factor, programs reporting greater than the mean maximum duty
hours/day was found to be statistically significant. In the patient care learning rates, programs
cited with accreditation warnings (-0.26, -0.49 to -0.032, p<.05) and those set in counties
designated as a health professional shortage area (-0.13, -0.21 to - 0.047, p<.01); for practice
based learning and improvement learning rates: programs in counties with higher % of uninsured
(-0.011, -0.021 to -0.0039, p<.05), designated as a health professional shortage area (-0.13, -0.22
to - 0.038, p<.01); and for systems-based practice learning rates: programs who reported greater
than the mean maximum duty hours/day (-0.17, -0.36 to -0.0030, p<.05); in counties with

higher % of Medicare enrollees (-1.27, -2.61 to -0.026, p<.05) higher % of uninsured (-0.0094, -
0.019 to -0.00022, p<.05) and designated as a health professional shortage area (-0.12, -0.021 to
-0.0039, p<.01).

Figures 4.2 illustrates boxplots for Milestone score distributions by family medicine and internal
medicine and by core competencies. The distributions for internal medicine programs had a
narrower spread than family medicine, with the latter reporting more outliers for the patient care
competency. For practice-based learning and improvement and systems-based practice, family
medicine residency programs include more positive outliers compared to internal medicine
residency programs.

Figures 4.3 and 4.4 illustrate the unadjusted and adjusted learning rates for each core competency
examined. In Figure 4.4, learning rates were higher for internal medicine programs.
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Additionally, for patient care and practice-based learning and improvement core competencies,
some family medicine programs were found outside than the majority of programs fitted within
the growth curve model, indicating deviation.

Discussion

Compared to internal program factors, external factors were more positively associated with
improved 3-year program learning rates after adjusting for county level characteristics. For
organizational factors found negatively associated with higher learning rates, external factors
including accreditation warnings were found to impact Milestone scores for the patient care core
competency. GME program structural arrangements and geographic setting also were associated
to impact program learning rates. Programs further than 6 miles away (but less than 37 miles)
from their sponsoring institution and primary hospital setting were associated higher learning
rates for the patient care competency. For programs in rural counties, and in counties with a
higher % of residents living under the FPL, learning rates were higher for the core competencies
in patient care and practice-based learning and improvement, respectively. On the contrary,
programs in health professional shortage areas and in counties with higher % of Medicare
enrollees and uninsured were negatively associated with higher learning rates in practice-based
learning and improvement and systems-based practice competencies. The strongest predictors for
improving learning rates were associated with accumulation of Milestones assessments over time
and for GME programs accredited in internal medicine, as indicated by the increasing scores
over time and differences between the two specialty’s learning curve rates.

The differences between family medicine and internal medicine residency program learning rates
are noteworthy. Internal medicine residency programs’ organizational level learning responded
more positively to their organizational and environmental factors, as inferred by the higher
learning rates in patient care, practice-based learning and improvement, and systems-based
practice. These factors could be attributed to the structural differences between family medicine
and internal medicine programs. Whereas in family medicine, programs are often in outpatient
settings, versus internal medicine programs which are primarily in hospital-based settings and
subject to more accreditation and compliance oversight related to patient safety and quality
improvement efforts.®>#%8% The awareness of these efforts could be impacting the way programs
are rating the core competencies in patient care, practice-based learning and improvement, and
systems-based practice, which incorporate organizational level interventions that prioritize
patient safety. Our findings with external organizational factors as better predictors for learning
rates may imply that higher presence of external oversight may influence the core competencies,
however given the available data analyzed, our models did not account for organizational
learning interventions specific to hospital-based settings.

Similarly, our findings for external forces as better predictors also apply to programs cited with
accreditation warnings, which were found to have slower learning rates for the patient care
competency. Programs cited for violations by ACGME may not be providing a learning
environment for residents to meet this core competency that assesses for improvement in patient
outcomes. This could be explained by one of the most frequent accreditation warnings issued to
family medicine programs, insufficient number of patients cared for in continuity clinics.”” Or
simply, programs that receive ACGME warnings may be providing poor training quality and
thus inadequate patient encounters impact residents’ ability to achieve competence in patient
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care. As reported in Aim 1, further study is needed to understand the association of types of
accreditation citations received, and how citations play a role in impacting training design for
residents.”

GME program structural design via geospatial characteristics were found to be inconsistent but
statistically significant predictors. The improved Milestone scores in the patient care competency
for programs located between 6 miles and 37 miles away from their sponsoring institution and
primary hospital training site, set in rural counties, and in counties with a higher % of residents
living under the FPL indicate that residents training in outpatient primary care settings (vs.
inpatient) achieve greater learning gains for certain core competencies. On the contrary, slower
learning rates for practice-based learning and improvement and systems-based practice
competencies associated with residents in health professional shortage areas, and in counties
with higher Medicare and uninsured patients could be attributed to demanding practice settings
impacting the programs set in these counties.”® For programs set in counties with a shortage of
primary care physicians and who serve a higher proportion of Medicare and uninsured patients,
our findings suggest that GME program learning rates are impacted by the external county
environment, and ultimately making their way into the resident learning space.

The findings for systems-based practice competencies are especially important to highlight given
the increasing interest to understand the role of health systems in GME.”"** Greater than the
mean maximum duty hours/day is associated with slower learning rates in systems-based
practice may suggest that residents struggling to meet the demands of their delivery system are
adversely impacted by increased work hours. Limits on resident work hours remain contentious
in GME policy.” 7 Time constraints during resident training highlight the competing demands
of resident service with patient care versus time needed to master a competency for individual
learning needs. As described in other studies, GME is incentivized to prioritize hospital and
inpatient-delivery of care.*!! Service demands through increased work hours across multiple
service lines may be pulling residents from their core learning needs to understand the
requirements to meet the competency of systems-based practice and demonstrating competence
to their residency program. For example, if residents are pulled into non program-related service
lines, opportunities to learn systems-based practice via quality improvement projects in their
programs become less available to them.®® Further study is needed to understand if residents
immersed more in systems-level learning opportunities could achieve faster competency in
systems-based practice.

Limitations

The study’s limitations should be considered when interpreting our findings. First, the data
sources are assessments subject to social desirability bias and other faculty rater biases. This
Milestones data represents the first cohort evaluated under this new ACGME policy change. This
study could not compare Milestones scores across different cohort years to examine validity and
reliability although previous studies on each of the specialties have described efforts to
understand the Milestone scores.?%8-100 Secondly, the medical specialties selected are not
representative of the entire primary care training workforce across different practice settings,
including osteopathic residents and nurse practitioners, and whether the Milestones adequately
assess for primary care competencies.’-? Lastly, assigning random effects at the program level
in our analytic models may not explicitly account for all factors, including organization level
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learning interventions that may be associated with resident learning rates, thus unmeasured
confounding cannot be ruled out. Also, Milestone scores are assigned by faculty rater groups and
these groups’ characteristics were not available in the data, so we are unable to account these
factors into our analytic models. Future studies for the Milestones Project could include
modeling directly observed behaviors of faculty and utilizing Rasch rater harshness analysis to
further account for the variation of learning rates.

Conclusion:

Improved resident learning rates in the ACGME Milestones for family medicine and internal
medicine residency programs between 2014-2017 were associated more with external factors
than internal factors. Learning rates across the core competencies in patient care, practice-based
learning and improvement, and systems-based practice may be dependent on the program’s
geographic setting, structural characteristics, and the type of the learning experience for
residents. These findings could inform policy discussions on how the external factors ultimately
shape resident learning experiences and subsequently impact the learning rates of residents.
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Table 4.1: Characteristics of Primary Care GME Programs

Family Internal Overall
Factor Characteristic Medicine Medicine
(n=427) (n=357) (n=784)
# Residents at Program (mean, SD) 22.9(0.4) 63.9 (2.0) *** 41.6 (1.2)
# of Faculty at Program (mean, SD) 13.3(0.7) 103.0 (7.3) *** 54.2 (3.7)
Té Maximum Duty Hours/Week for PGY1 16.1 (0.1) 16.4 (0.3) 16.2 (0.1)
g (mean, SD)
= % ambulatory care time for PGY1 (mean, 25.4 (0.7) 25.7(0.5) 25.5(0.5)
SD)
# of teaching sites (mean, SD) 3.4 (0.1) *** 2.7(0.1) 3.1(0.9)
Distance in miles between Program’s 22.0 (4.1) 14.3 (6.2) 18.5 (3.6)
Teaching Site and Sponsor (mean, SD)
Program in Academic Health Center 126 (29.1%) 161 (45.1%) *** | 287 (36.1%)
(n, %)
Hospital beds at program’s primary 469 (13.7) 532 (17.5) 498 (11.0)
teaching hospital (mean, SD)
# of Competing Primary Care Program at 1.5 (0.1) 1.3(0.1) 1.4 (0.6)
Same SI (mean, SD)
= # of Non-Primary Care Programs at 22.8 (1.6) 32.9 (2.0) *** 27.4(1.3)
£ Same SI (mean, SD)
*:": Age of Program (mean, SD) 33.8 (0.6) 48.2 (0.9) *** 40.4 (0.6)
- Program’s SI Ownership Type (n, %) 219 (51.3%) 208 (58.3%) 427 (54.5%)
Private Non-profit
Total CMS Medicare GME funding $6,196,968 $9,727,616%** $7,797,316
received ($390,702) ($587,584) ($347,362)
(mean, SD)
SI received Teaching Health Center 20 (4.6%) ** 4 (1.1%) 24 (3.0%)
funding (n, %)
Program with ACGME accreditation 20 (4.6%) * 6 (1.7%) 26 (3.3%)
warnings (n, %)
% Medicare Enrollees in SI’s county 16.8 (0.0)* 16.2 (0.0)** 16.5 (0.0)
(mean, SD)
8 SI’s county is non-metropolitan/rural 24 (5.6%) *** 5 (1.4%) 29 (3.7%)
A (n, %)
5 Health Professional Shortage Area 171 (40.0%) 134 (37.5%) 306 (39.0%)
§ designation for all SI’s county (n, %)
§ % under FPL in SI’s county (mean, SD) 15.9 (0.2) 16.2 (0.3) 16.0 (0.2)
@) Uninsured % in SI’s county (mean, SD) 16.4 (0.2)* 15.6 (0.3) 16.1(0.2)
E‘ Census Region (n, %)
g West 96 (22.5%)*** 51 (14.3%) 147 (18.8%)
o Midwest 121 (28.3%) 84 (23.8%) 205 (26.1%)
South 136 (31.9%) 94 (26.3%) 230 (29.3%)
Northeast 74 (17.3%) 128 (35.9%) *** | 202 (25.8%)

*p<.05, ¥*p<.01, ***p<.001
PGY1 = first year resident; SI = sponsoring institution;, CMS = Centers for Medicaid and Medicare Services;
ACGME = Accreditation Council for Graduate Medical Education; FPL = Federal Poverty Level
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Table 4.2: Mean Clinical Competency Scores for Primary Care GME Programs by

Timepoint
Family Internal Overall
Core Clinical Competency Medicine Medicine
(n=427) (n=357) (n=784)
Patient Care (mean, SD)
Timepoint 1 2.1(0.8) 3.9 (0.8)*** 2.9(1.2)
Timepoint 2 3.2(0.8) 4.6 (0.4)*** 3.8(1.0)
Timepoint 3 4.4(0.8) 5.3 (0.6)*** 4.8 (0.9)
Timepoint 4 5.2(0.8) 5.8 (0.6)*** 5.4(0.7)
Timepoint 5 6.2 (0.7) 6.5 (0.5)%** 6.3 (0.2)
Timepoint 6 6.9 (0.6) 7.2 (0.4)%** 7.0 (0.5)
Practice-based Learning & Improvement (mean, SD)
Timepoint 1 1.9 (0.9) 4.1 (1.0)%** 2.9(1.4)
Timepoint 2 2.9(0.9) 4.8 (0.8)%** 3.8(1.3)
Timepoint 3 4.1 (0.8) 5.4 (0.7)%** 4.7 (1.0)
Timepoint 4 4.8(0.7) 5.8 (0.7)%** 5.3(0.9)
Timepoint 5 5.7(0.7) 6.5 (0.7)*** 6.1(0.8)
Timepoint 6 6.5(0.7) 7.1 (0.4)%** 6.8 (0.7)
Systems-based Practice (mean, SD)
Timepoint 1 2.1(0.9) 4.1 (0.9)*** 3.1(1.3)
Timepoint 2 32(0.8) | 47(0.8)%* 3.9 (L.1)
Timepoint 3 43(0.8) 5.4 (0.7)%** 4.8 (0.9)
Timepoint 4 5.0 (0.7) 5.8 (0.6)*** 5.4 (0.8)
Timepoint 5 6.0 (0.7) 6.5 (0.6)*** 6.3 (0.7)
Timepoint 6 6.7 (0.7) 7.2 (0.4)*** 6.9 (0.2)

<.05, **p<.01, ***p<.001
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Figure 4.2: Distribution of Clinical Competency Scores for Primary Care GME Programs by ACGME Core Competency

(mean) milestone score
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Table 4.3: Adjusted Hierarchical Linear Regression Models for Clinical Core Competency
Scores and Primary Care GME Organizational Factors:

PATIENT CARE COMPETENCY

accreditation warnings

(-0.48 - -0.035)*

Model 1 Model 2 Model 3
Factor Predictor Coefficient Coefficient Coefficient
95% CI) (95% CI) (95% CI)
Assessment timepoint 0.98 0.98 0.98
(0.93- 1.03)*** (0.930 -1.03)*** (0.93 - 1.03)***
Assessment timepoint? -0.023 -0.023 -0.023
(-0.028 - -0.017)*** | (-0.028 - -0.017)*** | (-0.028 - -0.017)***
Program type is family -0.56 -0.56 -0.56
g medicine (-0.65- -0.47)*** (-0.66 - -0.47)*** (-0.65 - -0.47)***
‘g # Residents at Program -0.00074 -0.00072 -.0004
= (-0.0027 - 0.0012) (-0.0028 -0.0013) (-0.0024 - 0.0016)
Té # Faculty at Program 0.00056 0.00054 0.00044
3 (0.0000075 - 0.0011)* | (-0.000052 -0.0011) | (-0.00018 -0.0011)
= >mean duty hours/day for -0.152 -0.16 -0.16
PGY1 (16 hours/day) (-0.323 - 0.0193) (-0.34 - 0.018) (-0.34 - 0.018)
% ambulatory care time for -0.00042 0.000063 -0.00025
PGY1 (-0.0038 - 0.0029) (-0.0032 - 0.0034) (-0.0036 -0.0031)
# of teaching sites 0.0097 0.0078 0.0083
(-0.0061- 0.026) (-0.0075 -0.023) (-0.0069 -0.024)
Distance between program 0.053 0.037
and SI (0.4 — 6 miles) (-0.047 - 0.15) (-0.062 - 0.14)
Distance between program 0.14 0.13
and SI (6 — 37 miles) (0.015 - 0.27)* (0.0089 -0.25)*
Distance between program 0.16 0.12
and SI (37 — 96 miles) (-0.11 - 0.43) (-0.14 - 0.38)
Distance between program -0.11 -0.15
and SI (96+ miles) (-0.33-0.12) (-0.38 - 0.086)
SI in Academic Health 0.082 0.039
Center (-0.022 - - 0.19) (-0.062 -0.14)
Hospital beds at SI’s 0.014 0.016
® primary teaching hospital (-0.041 --0.068) (-0.039 -0.071)
g (standardized)
s Competing primary care 0.023 0.049
- programs at same SI (-0.072 - 0.12) (-.045-0.149)
g Competing specialty care -0.032 -0.021 (-0.093 -
= programs at same SI (-0.10 - 0.040) 0.050)
= (standardized)
Age of program 0.0096 0.0044
(standardized) (-0.035 - 0.054) (-0.040 - 0.049)
SI Ownership -0.0067 -0.0099
Private/Nonprofit (-0.087 - -0.073) (-0.089 - 0.069)
Total CME Medicare GME -0.0057 -0.025
Funding Received (-0.069 - 0.059) (-0.0930 - 0.043)
(standardized)
SI received Teaching Health 0.010 0.058
Center funding (-0.21 - 0.25) (-0.17 - 0.29)
Program with ACGME -0.26 -0.26

(-0.49 - -0.032)*
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% Medicare enrollees in -1.27
Q SI’s county (-2.57 - 0.055)
.‘?{_ SI’s county is non- 0.23
% metropolitan (rural) (-0.0010 - 0.47)*
8 Health Prof Shortage Area -0.13
= designation for all SI’s (-0.21 - - 0.047)**
(i county
= % under FPL in SI’s county 0.0078
2 (-0.0012 - 0.016)
© % Uninsured in SI’s county -0.0083
(-0.017 - 0.00079)
Constant 2.26 1.90 2.45
(2.10-2.42) (1.75-2.04) (2.10-2.79)
\/E 1.10 1.09 1.09
(1.02-1.19) (1.01-1.19) (1.01-1.18)
NE) 0.37 0.37 0.37
(0.36 -0.39) (0.36 - 0.39) (0.36 - 0.39)
AIC 7592.88 7599.77 7590.39
BIC 7676.81 7767.63 7760.53

*0<.05, ¥*p<.01, ***p<.001
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Table 4.4: Adjusted Hierarchical Linear Regression Models for Clinical Core Competency
Scores and Primary Care GME Organizational Factors:

PRACTICE-BASED LEARNING & IMPROVEMENT COMPETENCY

Model 1 Model 2 Model 3
Factor Predictor Coefficient Coefficient Coefficient
95% CI) (95% CI) 95% CI
Assessment time point 0.89 0-89 0.89
(0.84 - 0.97)*** (0.84 - 0.94)*** (0.84 - 0.94)***
Assessment timepoint? -0.017 -0.017 -0.017
(-0.023 - -0.011)*** | (-0.023 - -0.011)*** | (-0.023 - -0.011)***
Program type is family -1.03 -1.03 -1.03
g medicine (-1.13 - -0.93)*** (-1.13 - -0.93)*** (-1.13 - -0.93)***
§ # Residents at Program -0.0011 -0.0012 -0.0011
= (-0.0031 - 0.00095) (-0.0034 - 0.00099) (-0.0033 - 0.0010)
Té 4 Faculty at Proeram 0.00042 0.00027 0.00023
3 Y £ (-0.00017 - 0.0010) (-0.00034 -0.00088) | (-0.00041- 0.00087)
= >mean duty hours/day for -0.11 -0.12 -0.12
PGY1 (-0.28 -0.059) (-0.29 - 0.058) (-0.29 - 0.058)
% ambulatory care time for -0.00079 -0.00039 -0.00058
PGY1 (-0.0046 - 0.0030) (-0.0041- 0.0034) (-.0044 - .0032)
# of teaching sites 0.0084 0.0056 0.0061
(-0.0077 - 0.025) (-0.010 --0.022) (-0.0095 - 0.022)
Distance between program 0.033 0.017
and SI (0.4 — 6 miles) (-0.074 0.14) (-0.087- 0.12)
Distance between program 0.045 0.039
and SI (6 — 37 miles) (-0.092 -0.18) (-0.098 -0.18)
Distance between program 0.20 0.21
and SI (37 — 96 miles) (-0.065 - 0.46) (-0.050 - 0.47)
Distance between program -0.15 -0.16
and SI (96+ miles) (-0.38 - 0.072) (-0.39 - 0.075)
SI in Academic Health Center (-0. 0(7)'30_360.1 5) (-0, 1_(2)'?(1).1097)
o | g hospal 00057 00096
% (standardized) (-0.058 - 0.070) (-0.057 -0.076)
s Competing primary care 0.066 0.081
- programs at same SI (-0.037-0.17) (-0.022 - 0.18)
& P "é tanjar disze d; (-0.056 - 0.086) (-0.041 - 0.10)
Age of program 0.017 0.0094
(standardized) (-0.032 - 0.067) (-0.041- 0.060)
SI Ownership 0.021 0.016
Private/Nonprofit (-0.067 - 0.11) (-0.072 - 0.10)
(standardized) (-0.078 - 0.058) (-0.11-0.033)
SI received Teaching Health 0.093 0.12
Center funding (-0.17 - 0.36) (-0.13-0.37)
Program with ACGME -0.19 -0.19
accreditation warnings (-0.43 -0.048) (-0.43 - 0.054)
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designation for all SI’s county

% Medicare enrollees in SI’s -0.95
county (-2.32-0.43)

SI’s county is non- -0.019
metropolitan (rural) (-0.29 - 0.26)

Health Prof Shortage Area -0.13

(-0.22 - -0.038)**

% under FPL in SI’s county

0.011

(0.0016 - 0.021)*

County Characteristics

% Uninsured in SI’s county

-0.011

(-0.021 - -0.00086)*

Constant 2.67 2.59 2.81
(2.49 - 2.84) (2.38 -2.81) (2.42- 3.19)
\/E 1.17 1.16 1.16
(1.09 - 1.26) (1.09 - 1.25) (1.08 - 1.25)
Vo 0.42 0.42 0.42
0 (0.39 - 0.45) (0.39-0.45) (0.39 - 0.45)
AIC 8644.49 8654.30 8649.12
BIC 8728.43 8822.16 8849.26

*0<.05, ¥**p<.01, ***p<.001

30




Table 4.5: Adjusted Hierarchical Linear Regression Models for Clinical Core Competency
Scores and Primary Care GME Organizational Factors:

SYSTEMS-BASED PRACTICE COMPETENCY

Model 1 Model 2 Model 3
Factor Predictors Coefficient Coefficient (SE) Coefficient
(SE) (SE)
Assessment time point 0.91 0.91 0.91
(0.86 - 0.96)*** (0.86 - 0.96)*** (0.86 - 0.96)***
Assessment timepoint? -0.019 -0.019 -0.019
(-0.025 - -.0014)*** | (-0.025 - -.0014) *** | (-0.025 - -.0014) ***
Program type is family -0.81 -0.82 -0.81
» medicine (-0.90 - -0.072)*** | (-0.92 - -0.072) *** (-0.91 - -0.071) ***
g # Residents at Program -0.0013 -0.0014 -0.0011
s (-0.0033  0.00063) | (-0.0036 - 0.00072) (-0.0033 - 0.0010)
= # Faculty at Program 0.00068 0.00061 0.00051
g (0.00012 - 0.0012)* | (0.00013 - 0.0012)* (0.00010 - 0.0011)
= >mean duty hours/day for -0.17 -0.17 -0.17
PGY1 (-0.34 - 0.0020)* (-0.35 - 0.0057)* (-0.36 - 0.0030)*
% ambulatory care time for -0.00097 -0.00072 -0.00096
PGY1 (-0.0046 - 0.0027) (-0.0043 - 0.0029) (-.0046 - - 0.0027)
# of teaching sites 0.0084 0.0049 0.0053
(-0.0063 - 0.023) (-0.0093 - 0.019) (-0.0088 - 0.019)
Distance between program 0.049 0.032
and SI (0.4 — 6 miles) (-0.052 - 0.15) (-0.068 -0.13)
Distance between program 0.084 0.071
and SI (6 — 37 miles) (-0.048 - 0.21) (-0.059 -0.20)
Distance between program 0.19 0.17
and SI (37 — 96 miles) (-0.083 - 0.46) (-0.092 - 0.43)
Distance between program -0.13 -0.16
and SI (96+ miles) (-0.35 -0.081) (-0.38 - 0.064)
SI in Academic Health Center 0.075 0.035
(-0.031 - 0.18) (-0.069 - 0.14)
Hospital beds at SI’s primary -0.012 -0.0085

® teaching hospital (-0.075 - 0.051) (-0.073 - 0.056)
g (standardized)
s Competing primary care 0.032 0.054
= programs at same Sl (-0.067 - 0.13) (-0.045 - 0.15)
g Competing specialty care -0.0023 0.0085
b~ programs at same SI (-0.071- 0.067) (-0.060 - 0.077)
o (standardized)
Age of program 0.0047 -0.0019
(standardized) (-0.041 - 0.051) (-0.050 - 0.046)
SI Ownership 0.0043 -0.0011
Private/Nonprofit (-0.0077 - 0.086) (-0.082 - 0.080)
Total CME Medicare GME 0.0021 -0.019
Funding Received (-0.063 - 0.068) (-0.089 - 0.052)
(standardized)
SI received Teaching Health 0.14 0.17
Center funding (-0.13 - 0.40) (-0.081 - 0.43)
Program with ACGME -0.21 -0.21
accreditation warnings (-0.46 - 0.032) (-0.47 - 0.040)

31




% Medicare enrollees in SI’s -1.27
) county (-2.61 - 0.026)*
.‘?{_ SI’s county is non- 0.13
% metropolitan (rural) (-0.12-0.39)
8 Health Prof Shortage Area -0.12
= designation for all SI’s (-0.021 - -0.0039)**
(i county
= % under FPL in SI’s county 0.0065
H (-0.0029 -0.015)
© % Uninsured in SI’s county -0.0094
(-0.019 - 0.00022)*
Constant 2.64 2.58 2.89
(2.47 - 2.81) (2.39 -2.78) (2.53-3.23)
\/E 1.11 1.10 1.10
(1.03-1.19) (1.02-1.19) (1.02-1.18)
Vo 0.39 0.39 0.39
(0.37-041 (0.37-041 (0.37-041)
AIC 7944.05 7952.92 7947.23
BIC 8027.98 8120.78 8147.37

*0<.05, ¥*p<.01, ***p<.001
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Figure 4.3: Unadjusted Clinical Competency Learning Rates
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Figure 4.4: Predicted Clinical Competency Learning Rates
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CHAPTER 5: AIM 3

The Reliability of Resident Performance Training in Family Medicine and Internal
Medicine Accredited-Programs

Background

Competency-based medical education (CBME) is an outcomes-based training approach for
physician professional development in Graduate Medical Education (GME).>** In 2014, CBME
assessments across all years of resident training were required by the Accreditation Council of
GME (ACGME).%¢ Yet current CBME assessments rarely incorporate practice- or systems-based
measures and continue to rely on high-stakes licensing examinations to determine
competence.”®!10!

For practicing physicians, audit and feedback of individual performance in health systems use
publicly reported quality indicators to monitor and improve performance.!?%!% Empirical studies
on audit and feedback argue about its potential to improve physician behavioral in the clinical
microsystem.!%*1> Audit and feedback in GME could train residents to improve their individual
clinical competency and collective performance in a health care system, a critical skill for future
practice.!% Yet these studies focus on the quality of care in Teaching Hospitals and inpatient-
based settings.!”-!!! For ambulatory care measures, the National Committee for Quality
Assurance (NCQA)’s Healthcare Effectiveness Data and Information Set (HEDIS) is a common
publicly available data source for outpatient-based care performance.'!? The potential to leverage
publicly reported data could also assess the performance of residents and their associated GME
programs. 4792113

Publicly reported performance data are assumed to have adequate numbers of patients to enable
the reliable measurement of individual physician performance, given the multi-level nature of
this data.!'*11¢ Studies on group-level reliability of publicly available ambulatory care quality
measures incorporate multi-payer and physician group performance initiatives, for which when
pooled, produce sufficient patient samples.!!”!1® However in GME, one of the most frequent
accreditation warnings issued to family medicine programs is an insufficient number of patients
cared for in ambulatory care settings.”® Since no previous study has examined the reliability of
quality indicators for individual GME resident and program performance assessment,
understanding the number of patients needed to produce reliable quality scores during GME
training is needed to incorporate audit and feedback for use in CBME GME.

This study explores the reliability of ambulatory care quality scores for family medicine and
internal medicine residents and their GME programs by examining resident and program
performance on HEDIS. Using data from 8 Family Medicine and Internal Medicine-accredited
GME programs and sponsored by a large integrated health care system, the study examines the
extent to which reliable estimates of resident performance are possible using available patient
sample sizes from HEDIS scores.
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Methods

Study Sample

The study sample includes resident performance for 31 HEDIS measures for 566 resident
physicians who trained between 2014-2017 in one of 8 family medicine and internal medicine-

accredited GME programs located in 6 medical centers operated by Kaiser Permanente Southern
California (KPSCAL).

Data

KPSCAL resident quality indicators include publicly reported NCQA’s HEDIS scores and
routinely collected for KPSCAL patients. HEDIS data between June 2014-May 2017 from
residents’ panels of patients were extracted for analysis. HEDIS scores for each measure
assigned to a resident are calculated based on the resident’s patient encounter meeting the NCQA
specification for the HEDIS measure over the total number of eligible patients. Calculation of
residents’ scores mirror performance standards used for practicing KPSCAL physicians. A
census of residents’ patients were obtained for 31 HEDIS measures for diabetes management,
prevention health screening (cancer), cardiovascular health (blood pressure control) and
monitoring of patients on persistent medications at the individual resident level. These measures
were collapsed into 12 measures due to overlapping HEDIS categories. For the 12 HEDIS
measures examined, most were under the NCQA domains for Effectiveness of Care and the most
frequently reported NCQA HEDIS category were for Diabetes and Prevention & Screening.

To characterize the GME programs and patient population served, HEDIS data were linked at the
GME program level to the 2016-17 American Medical Association (AMA) and American
Association of Medical College’s (AAMC)’s National GME Census, 2016 CMS Cost Reports.
County level characteristics were linked to each training program’s FIPS codes to the 2015-16
Area Health Resource File and the Robert Wood Johnson Foundation/University of Wisconsin
Population Health Institute County Health Rankings, representing 5 counties for the 6 medical
centers.

Methods: Statistical analysis

Frequency, mean, and spread (standard deviation) were calculated to describe program and
county-level characteristics for residents and each program included in the study. One-way
ANOVA tests were conducted to determined differences across program mean rates. Results
with p<0.05 were considered statistically significant.

To decompose the patient-level variation attributable to differences between residents vs. within
residents, we calculated intraclass-correlation (ICC) for each of the 12 HEDIS measures using
the STATA command loneway.''® ICC were calculated for each available reporting year (ie:
2014, 2015, 2016, 2017) using an unadjusted one-way, random-effects ANOVA model, which
estimates the intra-unit correlation reliability of mean resident HEDIS rates based on available
patient counts. Using the STATA command sbrowni for the Spearman-Brown Prophecy, we
calculated patient sample sizes needed to achieve reliability alpha levels of 0.70 and 0.80 for
each measurement year, which are widely accepted standards for determining unit-level
reliability.!2%!2! Differences were calculated between the required patient sample sizes for each
reliability level for 0.70 and 0.80 physician-level reliability minus the available patient sample
sizes for residents’ HEDIS scores in the corresponding year. Results with p<.05 were considered
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statistically significant. Analyses were performed using STATA 15.1.7 This study received a
human subjects exemption from the Southern California Kaiser Permanente Institutional Review
Board (IRB).

Results

Table 5.1 describes the sample of 8 family medicine and internal medicine GME programs in 6
medical centers according to program and county-level characteristics. The majority of programs
are in family medicine (75%) with a mean and standard deviation (SD) age of 31.6 (15.9) years.
Each program had a mean (SD) resident/faculty ratio of 0.7 (0.3). First year residents spent a
mean (SD) of 24.5% (11.5) time in the ambulatory care setting. County-level characteristics
where GME programs were located are comprised of 50% female, 43.5% Hispanic/Latino and
bachelor’s degrees for the highest degree earned (17.6%). 22.1% of the programs’ county were
uninsured, 13.5% were enrolled in Medicare, and 15.7% were living under the Federal Poverty
Level. For estimated patient health-related characteristics, 11.2% were smokers, 22.5% were
categorized as obese (body mass index > 30), and 8.5% were living with diabetes.

Table 5.2 describes the HEDIS score availability for residents, ranging from a count of 138 to
6,198. The majority of HEDIS scores for residents were for patients needing diabetic care and
preventative screening tests. Of these, almost all residents had performed screening tests
(>91.3% of residents). The mean (SD) number of patients seen/resident across all 12 HEDIS
scores was 19 (13.6) patients over an mean (SD) of 365 (165.5) residents. Table 5.2 also
compares resident HEDIS scores across each medical center. 9 of 12 measures (75%) were found
to be highly statistically significant (p<.001), indicating notable differences of HEDIS
performance across each medical center.

Table 5.3 describes the unadjusted ICC and sample size requirements for residents’ HEDIS
measures by each reporting year. With the exception of one HEDIS measure (Childhood
Immunizations — Combination 3), ICC estimates were less than 0.06 due to resident-level
variation. For Childhood Immunizations, the largest ICCs were observed for this measure in
comparison to the other 11 HEDIS measures (0.35 to 0.44 over four reporting years). Reliability
alpha estimates at 0.7 and the minimum number of required patients were met by approximately
one-half of the 12 HEDIS measures, although the reporting year of 2014 only had 1 of 12 HEDIS
measure that met the minimum sample size. For reliability estimates at the 0.8 alpha level, only
colorectal screening tests met the minimum sample size for the reporting years of 2015, 2016,
and 2017. For measures with the largest deficiencies in patient sample sizes, most were related to
intermediate patient outcomes, including providing comprehensive diabetic care and controlling
high blood pressure.

Table 5.4 reports the unadjusted ICC and sample size requirements for HEDIS measures
aggregated at the medical center level by each reporting year. Similar to the resident-level data in
Table 5.3, estimate ICC values were small (ICC < 0.03), with the exception of the Childhood
Immunizations — Combination 3 measure (ICC = 0.18 to 0.30 over four years). Reliability alpha
estimates at 0.7 for the minimum number of required patients were met by all the HEDIS
measures, with the exception of controlling high blood pressure, which was only met in the 2014
reporting year. At the 0.8 alpha level, mostly all HEDIS measures met the minimum number of
required patients needed, with the exception of the 2015 reporting year. Similar to the individual
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resident level, providing comprehensive diabetic care and controlling high blood pressure also
had large insufficient patient sample sizes.

Discussion:

This study finds that annual measurement of individual resident performance scores on HEDIS
measures is not reliable at the resident-level, with nearly all HEDIS measures requiring more
patients than available in resident panels. Reliable measures found in resident performance were
mostly for meeting preventive screening test recommendations. In contrast, resident performance
for HEDIS intermediate outcome measures were found to have the largest deficiencies in patient
sample sizes. When HEDIS measures were pooled across residents at the medical center level,
however, higher estimates of reliability was achieved, with adequate patient sample sizes at the
0.7 alpha level indicating the potential to use HEDIS for group-level performance assessments.
Thus, pooling residents’ HEDIS scores by medical center produces more reliable measurement
of GME program performance to the 12 HEDIS measures assessed. Medical center-level
reporting of HEDIS performance is primarily used by health care systems; within an integrated
health care system like Kaiser Permanente, medical center HEDIS performance assists with
identifying practice-based gaps that could be improved via quality improvement programs, 2123

Caring for patients living with chronic conditions, including reducing hemoglobin Alc (HbAlc),
cholesterol, and blood pressure levels, appear to challenge resident performance. These findings
are to be generally expected since an individual resident’s time in the ambulatory care setting to
manage chronic illnesses can be limited, especially in the first year of residency. This concurs
with previous reports on GME accreditation citations that describe family medicine GME
programs’ struggle scheduling resident continuity clinic time.”® If HEDIS scores are incorporated
for CBME GME, scheduling adequate resident time in the ambulatory care setting, selecting
reliable HEDIS measures, and ensuring sufficient patient sample sizes for performance
measurement presents the following challenges in GME programs: 1. Do programs allocate more
time for residents in the ambulatory care setting in the interest of adequate patient sample sizes
for individual resident performance assessment? 2. Do GME programs pool HEDIS scores at the
program level and use these measures to monitor program performance? 3. Should programs
only monitor and compare medical center and/or resident performance for HEDIS measures that
have a minimum acceptable reliability of 0.70? These questions align with accrediting bodies
and the National Academy of Medicine calling for better GME accountability and improved
training to manage chronic conditions, and highlights the importance of ensuring reliable
performance assessment of residents.>*!!

The use of clinical quality scores for residents has been long argued as a potential source of data
to use for resident assessment for clinical competency.*”-74#124-126 [n tandem, the implementation
of the ACGME Milestones Project adopted language to utilize quality improvement efforts and
related quality scores to assess the core competencies in patient care, practice-based learning and
improvement, and systems-based practice.'®* Whether HEDIS scores close resident-related
practice gaps and whether they improve resident achievement of core competencies are future
studies. Yet understanding the mechanisms of clinical quality scores for physicians in training, as
this study has shown, is a fundamental step these measures for CBME GME assessment.
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As the NCQA continues to utilize HEDIS compare health plans and systems across the nation,
the utility of using HEDIS scores for GME is high, given its potential to assess resident and/or
GME program level performance. A key example to improve resident level assessment is the
movement to expand assessment methods beyond licensing examinations.*!2#-130 The National
Board of Medical Examiners (NBME) is entertaining the elimination of quantitative scores for
physician-in-training performance on licensing exams, thus reporting only a pass/fail score.!*!
Thus, the role of quality scores such as HEDIS become more critical to understanding a more
nuanced metric for resident performance, similar to audit and feedback. For assessing GME
program level performance, understanding how GME programs who utilize quality scores could
align GME program training with the same performance standards as practicing physicians. This
is of particular interest to the National Academy of Medicine, who has called for a better
understanding to identify outcome-based measures to align GME training with health systems
performance.’

Limitations

This study’s primary limitation is using performance data from a single integrated health care
system and in a single region of California. Kaiser Permanente medical groups and its health
plan consistently achieve high quality of care relative to other groups.!?” Our analytic data
sample also did not incorporate patient-level characteristics to implement adjusted analytic
models, which may also improve the precision of our results. These factors limit the
generalizability of our findings to other health systems and practices that have different
performance outcomes and patient case mixes.

Conclusion

Opportunities exist to utilize publicly reported quality data for GME programs. HEDIS measure
reliability in ambulatory care for residents varies among ACGME-accredited primary care
residency programs and requires further study to understand the role of audit and feedback for
resident clinical competence, CBME GME, and GME program accountability.
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Table 5.1: GME Program Characteristics by Medical Center

Center

Center

Center

Center

Center

Center

Program Characteristic 1 ) 3 4 5 6 Overall
Family Medicine Program (n, %) 1(50) | 1(50) | 1(100) | 1(100) | 1(100) | 1(100) 6 (75)
Age of Program in years 32 49 25 26 6 24 31.6 (15.9)
# of Residents/Program 24.4 35.5 24 18 18 18 25.1(8.8)
# Faculty/Program 48.5 559 13 55 12 8 36.1 (34.1)
Resident/Faculty Ratio 0.5 0.6 1.8 0.3 1.5 2.3 0.7 (0.3)
% Outpatient time for first year residents (PGY1) 15 40 15 20 20 20 24.5 (11.5)
# Training experiences outside of primary teaching site 1 1.4 3 1 2 5 2.1(1.3)
# Beds at primary Teaching Hospital 460 460 460 460 460 460 460
County of Medical Center Population Characteristics
% Female 50 50.4 50.1 49.6 49.2 50.4 50%
% Race

Hispanic/Latino (all) | 49.2 47.7 33.7 45.5 32 47.7 43

Black 8.9 8.7 1.7 6.4 5.1 8.7 7
Other Race | 21.6 21.8 14.5 20.5 13.6 21.8 19 (3)

Highest Degree Earned is Bachelor’s Degree 10.8 18.7 23.2 12 21.5 18.7 18
% Uninsured 21.6 24.5 19.3 22.5 18.4 24.5 22
% Medicare enrollees 12.2 133 14.1 13.9 14.2 13.4 13
% Living under FPL 17.6 17.1 11.7 15.6 13.9 17.1 16
% Smokers 13.1 10.6 9.9 12.4 11.1 10.6 11
% Obese (BMI>30) 273 21.6 9.5 25.8 20.1 21.6 23
% Diagnosed with Diabetes 8.6 9 7.7 9 7.2 9 8
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Table 5.2: GME Program HEDIS Scores by Measure, Resident, Patients, and Medical Center

# of Center | Center | Center | Center | Center | Center
Patient 1 2 3 4 5 6 Overall
Measure | Resident % of Hents Scores
HEDIS Score Measure . eligible Score Score Score Score Score Score
Count (n) | Count (n) | Residents (mean,
(mean, (mean, | (mean, | (mean, | (mean, | (mean, | (mean, SD)
SD) SD) SD) SD) SD) SD) SD)
Annual Monitoring for
. . 88.4% 85.2% 83.8% 82.3% 87.5% 84.7% 85.4%
Patients on Persistent 2,323 536 94.7% 29 (24
VAT o @Y a1y | 184) | (45 | qan | 1200 | (L) | (152
. 79.0% 82.8% 78.9% 81.3% 78.7% 79.7% 80.4%
Kskok )
Breast Cancer Screening 2278 517 91.3% 22 (17) 19.5) | (229) | (13.3) (8.7) (18.3) 9.8) (17.6)
Cervical Cancer o 772% | 85.6% | 80.4% | 80.8% | 82.7% | 82.8% 81.9%
Screening*** 2414 531 938% 1 363D | q1ay | 179 | ©7) | 70 | 129 | @1 | (153)
Childhood Immunizations - o 89.1% | 96.2% | 61.0% 0.0% 62.1% | 90.6% 79.8%
Combination 3*** 343 167 295% 1 200 | a7y | (160) | 452) | (0) | @42) | 259) | (36.0)
Colorectal Cancer o 68.0% | 78.7% | 69.9% | 724% | 77.1% | 77.2% 74.3%
Screening*** 6198 330 972% | 326D | o1y | @25 | (62) | 129 | (3.0 | 104) | (184)
Comprehensive Diabetes o 599% | 59.2% | 533% | 60.1% | 65.8% | 62.9% 59.4%
Care: HbAlc < 8.0 373 185 327% 1 BAO a6y | 262) | 04) | 7.9 | @51 | 172) | @14)
Comprehensive Diabetes o 93.5% | 95.9% | 90.7% | 87.6% | 96.7% | 91.1% 92.9%
Care: HbA I Testing*** 373 185 327% 1 BAO |\ hay | 82 | ©5) | (68 | (70) | 94 | (LD
Comprehensive Diabetes o 62.5% | 60.1% | 533% | 57.6% | 53.7% | 63.1% 59.0%
Care: LDL-C Control 138 138 244% 1 BAO ) ey | @222 | a4 | aen | @sn | (39 | 175)
Controlling High Blood o 79.5% 83.7% 82.3% 81.2% 84.6% 81.7% 82.3%
Pressure*** 2290 539 93.2% | 140D | 137) | eLe) | 149 | (3.7 | (133) | (123) | (7.4)
59.0% 64.1% 62.5% 60.7% 70.5% 69.4% 64.0%
0/ 3k ksk 0,
HbAlc<8.0% 5233 343 60.6% | 10C10) | 949y | 327) | 48) | 45 | @56) | 209 | @711
72.0% 76.3% 75.4% 74.3% 81.1% 81.5% 76.4%
0/ 3k sk 0,
HbAle <9.0% 5233 343 60.6% | 10010) |\ 539y | (286) | (21.5) | @l4) | 232) | (174) | (240)
. 92.6% 92.2% 92.1% 92.3% 91.8% 94.1% 92.5%
0
HbAlc Testing 1876 343 60.6% | 13(3) | 133y | (164) | (11.6) | (103) | (185 | 69 | (13.9)

#Ep< 001
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Table 5.3: One-way Analysis-of-variance Estimates for Intraclass-Correlation (unadjusted) and Sample Size Requirements for
HEDIS Estimated for Resident-Level Reliability between 2014-2017

2014 2015 2016 2017
HEDIS Measure % % E;% g% § g E:fg gg § § E:fg g? ié % g% g%
5 B2 |2 | 3 |§ |2 |22 | 7 |8 |28 g8 | 5 |§|:22|:¢
O B |83 |8 | O | B |83 8= | O | B |82 & o | BE| 8% | &=
orpatienson 0038 [ 50| 55| 190 oo | w1 | 36| % foows | e | & |16 fomo| | |02
Persistent Medications
Brgi‘:zecn‘i‘:gcer 0.024 | 38 (_9579) (_116279) 0.032 | 60 (_7111) (fll) 0.034 | 45 (_6261) (16183) 0.025 | 59 (?390) (}gj)
Cersvci:‘e‘llﬁﬁgcer 0.018 | 93 (}325) (_211252) 0.019 | 143 (12230) (%25) 0.016 | 107 (};‘2) 5‘3‘8) 0.019 | 146 579) égg)
Chicl‘(i)ll‘l‘l’l‘)’gl ;‘t‘i‘(ﬁ‘l“;iz' 0352 | 2 (i) (_75) 0412 | 4 (g) (_62) 0438 | 4 5) (g) 0.346 | 4 (g) (_73)
ColoSrce:Z:Li(lllagncer 0.029 | 93 (Zg) (ff) 0.031 | 239 (17627) (3‘5‘) 0.031 | 188 (17126) (fg) 0.022 | 249 (12(9)) é7772)
Gomp Distees S [y [ | NS [0 || -
G Bl % oo [t (22| | | | | - | -] |-
o Dl S o 1| 5 (2] - || - | |- 1| - - |- 1| |-
C];)lltl)t)r(;)ll'{l:egsslilli‘geh 0.009) 23 (-224127) (11961) 0.006 | 38 (11735) (-7607%) 0.026 | 32 (?575) (ﬁg) 0.013 137 (—117358) (-320603)
HbAlc <8.0% 0.047 | 26 (382) (_8515) 0.051 | 69 (‘2‘2) (E) 0.059 | 56 3188)( (?g) 0.047 | 76 (3;) (?51)
HbAlc <9.0% 0.052 | 26 (i26) (_137) 0.052 | 69 (‘2‘% (?32) 0.057 | 56 (?2) (?g) 0.043 | 76 é;) (_8171)
HbAlc Testing 0.024 | 13 (?729 (_1111) 0.021 | 35 (};)38) (_1185%) 0.020 | 28 (l_é‘é) (}zg) 0.026 | 38 (_i‘g) (_114057)
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Table 5.4: One-way Analysis-of-variance Estimates for Intraclass-Correlation (unadjusted) and Sample Size Requirements for
HEDIS Estimated for Medical Center-Level Reliability between 2014-2017

2014 2015 2016 2017
w | B B2 | SR |2 | B |ER|ER | 2|2 |ER | B | 2| B|lER| .
HEDIS Measure =S |2 | B2 | B2 |2 |2 |B5 |23 | 2 | = |BZ |82 | 3 S| 23| 25
5 |2 |eg2 |2 |3 |8 |2 |2 | a5 |3 |s2|s2 |75 | §|c2|¢&¢
<> <> <> <> <> <> <> (=4
a = | 8% | 8% o = |83 | 8% | © = | 8% | 8% | o = | 83 | 8%
Annual Monitoring for
394 675 140 241 317 544 1612 2763
Patients on Persistent 0.006 | 1952 0.016 | 1806 0.007 | 1412 0.001 | 2025
Medications 158y | (1277) (1666) | (1565) (1095) | (868) (413) | (-738)
. 432 741 888 1523 486 833 409 702
Breast Cancer Screening 0.005 | 1354 922) 613) 0.002 | 1319 @31 | (208 0.004 | 1002 516) | (169) 0.005 | 1560 (151) | (858)
. . 214 366 300 514 1476 | 2530 732 1254
Cervical Cancer Screening 0.010 | 3543 3329 | 3177) 0.007 | 3510 (3210) | (2996) 0.001 | 2578 102 | (s 0.003 | 3858 3126) | (2604)
Childhood Immuniz. 5 9 9 15 9 16 10 18
Combination 3 0.301 | 31 (26) (22) 0.205 | 35 (26) (20) 0.202 ) 23 (14) Q) 0.181 1 33 (23) (15)
. 196 337 224 383 173 296 235 403
Colorectal Cancer Screening 0.011 | 3807 3611) | (3470) 0.010 | 5735 511y | (5352) 0.013 | 4402 4229) | (4106 0.009 | 6716 (6481) | (6313)
Comp. Diabetes Care: HbAlc 324 555
<8.0 0.007 | 570 (246) 15) i i i i i i i i i i i i
Comp. Diabetes Care: HbAlc 232 397
Testing 0.009 1 570 1 (338 | (173) - - - - - - - - - - - -
Comp. Diabetes Care: LDL-C 803 1376
Control 0.002 ) 234 (-569) | (-1142) | ~ i i i i i i i i i i i
Controlling High Blood 767 1316 413 708 87 150 175 300
Pressure 0.003 1997 | 530y | (319) | %9 | 38 | (375 | co70) | P02 | 32 | (ss) | cassy | PO | 3T | assy | (263
96 164 140 241 183 313 265 455
o,
HbAlc < 8.0% 0.023 | 407 311) (243) 0.016 | 1548 (1208) | (1307) 0.012 | 1236 (1053) | (923) 0.008 | 1990 (1725) | (1535)
72 123 129 221 231 395 290 497
o,
HbAlc < 9.0% 0.031 | 407 335) | (284 0.017 | 1548 1419y | (1327) 0.010 | 1236 100%) | (841) 0.007 | 1990 1700) | (1493
. 458 786 701 1202 893 1478 2675 4586
HbAlc Testing 0.005 | 203 255 | (583) 0.003 | 774 73 | a8 0.002 | 607 286) | (871) 0.001 | 995 (1680) | (3591)




CHAPTER 6: CONCLUSION

This dissertation is a collective empirical study on GME’s competing organizational factors and
performance, and helps policymakers understand the fragmented GME learning environment. By
better describing the relationships among Family Medicine and Internal Medicine-accredited
GME programs with their sponsoring institutions and external environment, the three empirical
studies explored the association of organizational behavioral factors and performance within
resident experiences to address the training challenges with our future primary care workforce,
especially within a tenuous federal funding environment impacting the delivery of health care
services for the U.S. population. As trainee experiences may have a downstream impact on
patient care, the systematic study on primary care GME sponsoring institutions and their training
programs informs policy on how GME could design optimal learning environments and improve
the training of our future primary care workforce, especially in community-based and non-
hospital settings, the most common delivery setting for health care services today.
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