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ABSTRACT
Background and Objectives: Family physicians manage the treatment of patients
with chronic illnesses like type 2 diabetes mellitus (T2DM). During residency,
trainees are assessed on their management of chronic disease under the Accredita-
tion Council for Graduate Medical Education patient care (PC) milestone. Residency
programs are expected to ensure that trainees are prepared tomeet patients’ needs;
however, evidence is mixed as to whether milestone evaluations predict how well
a physician will perform in early unsupervised practice. This study tested whether
higher PC milestone evaluations predict greater adherence to T2DM guidelines for
early-career family physicians.

Methods: Using national provider identification numbers, we linked family
medicine trainees’ penultimate PC milestones with commercial insurance claims
for T2DM patients. We associated doctors with patients by identifying the doctors
who performed the evaluation and maintenance exams and observing the extent
to which those patients received HbA1c, retinal, and renal functioning exams.
We followed doctors who graduated in June 2016 through the first 18 months of
unsupervised practice.

Results: Milestones were not significantly associated with screening outcomes:
HbA1c (OR=0.963, 95% CI [0.840, 1.104]), nephropathy (OR=0.983, 95% CI [0.901,
1.072]), or eye exam (OR=1.001, 95% CI [0.936, 1.070]). Rather, for every additional
diabetes patient a family physician saw, administration of standard tests increased:
HbA1c (OR=1.005,95%CI [1.002, 1.009]) andnephropathy (OR=1.004,95%CI [1.002,
1.006]).

Conclusions:Milestones for chronic disease management were not correlated with
diabetes management for early career family physicians. The volume of diabetic
patients under a doctor’s care was positively correlated with levels of expected
screenings.

BACKGROUND
During residency, family medicine trainees are assessed on
their skills in chronic disease management under the Accred-
itation Council for GraduateMedical Education (ACGME)mile-
stone competency of patient care (PC). Use of the milestones
assessment began in 2013 as a component of the Outcome
Project and its emphasis on training physicians to deliver
high-quality health care. 1–3 Recent empirical studies have
reached mixed conclusions about whether milestone eval-
uations are predictive of outcomes in early unsupervised
practice. Smith and colleagues found a correlation between
milestone evaluations near the end of vascular surgery training
and surgical complications in early unsupervised practice.4

Similarly, Han and colleagues found that low professionalism

and interpersonal communication milestones correlated with
patient-initiated complaints in early unsupervised practice.5

Kendrick and associates were unable to detect a correlation
between final year milestones and postoperative morbidity
and mortality among patients of surgeons in their first 2
years of unsupervised practice.6 We, therefore, sought to
determine whether a correlation exists between a milestone
measure directly attentive to chronic disease management
and the diabetes care provided by family physicians in early
unsupervised practice.

The PC milestone for chronic disease management (PC2)
assesses the residentusinggeneral terms.Once inunsupervised
practice, physicians are likely to have their chronic disease
management assesseddifferently, usingdisease-specific qual-
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ity indicators such as the Healthcare Effectiveness Data and
Information Set (HEDIS).7 The HEDIS T2DM standards have
largely been adopted by the American Academy of Family
Physicians.8 The standards call for T2DM patients under the
care of a family physician to receive blood glucose (HbA1c)
monitoring at least semiannually, an annual eye exam, and
annual attention for nephropathy.

We hypothesized that variation in proper T2DM man-
agement, as recorded in insurance claims during the first 2
years of unsupervised practice, would correlate with resident
milestone assessment in the chronic disease management
subcompetency.

METHODS
We focused on residentswho graduated froma familymedicine
program in the academic year 2015–2016 (ending June 2016).
We used insurance claims provided by Blue Health Intelligence
(BHI) to identify recent family medicine program graduates
who cared for at least five T2DM patients and to reliably
estimatephysicianperformance in anoutpatient settingduring
their first 18 months of unsupervised care. The BHI data
are compiled from patients insured by a Blue Cross Blue
Shield (BCBS) plan in the United States. We relied on BHI
because of the BCBS coverage, which includes a network of
36 independently operated entities insuring approximately
109 million Americans (about a third of the population) and
contractswith about90%ofhospitals andphysicians, touching
every ZIP code in the United States.9

Milestones
As has become practice in studies relating the milestones to
early unsupervised practice, we used the penultimate mile-
stones evaluation as the point to compare to early practice
habits.4,5 These evaluations are collected about 6months prior
to program completion. The choice of milestone during the
penultimate assessment periodwasmotivated by the following
reasons. First, the level 4.0 rating of each milestone subcom-
petency is a recommended level; however, this guideline is
often mistaken as a graduation requirement. The specialty-
wide ratings at the final assessment period, where ratings
center around level 4.0, 11 show substantially less variability
than in the prior periods, suggesting the misinterpretation
of milestones as a graduation requirement. This finding may
suggest that milestone ratings at this stage are affected by
considerations other than the assessor’s true evaluation of a
resident’s performance.

The use of milestones 1.0 and the time period we chose
allowed us to avoid any effects of the COVID-19 pandemic on
implementation and assessment, or on entry into unsupervised
care. The new harmonized family medicine milestones went
into effect in the summerof 2020 andwouldnot have permitted
us time to study a cohort that graduated under the use of the
newmilestones.

Second, the penultimate rating also has educational value.
It represents a time when faculty can intervene with residents.
We focused on 3,450 third-year residents whose penultimate

milestones were reported for the July–December 2015 period.
Residents were trained in 448 programs inmetropolitan [3,310
(95.9%)], micropolitan [136 (3.9%)], or small-town areas [4
(0.1%)]. Of the 3,450 residents, 3,328 (96.5%) were reported as
having completed the 3-year training between June 2015 and
August 2016. Each resident’s national provider identifier was
used to link milestone data to the physician who rendered care
in the BHI dataset.

Inclusion and Exclusion Procedures
Identifying Type 2 Diabetes Patients

T2DM patients were identified using quality indicators based
on amodified version of the 2020 Quality Rating SystemHEDIS
Value Set Directory. 12 HEDIS indicators rely on International
Classification of Diseases (ICD), Current Procedural Termi-
nology (CPT), and some additional codes. Because the BHI
data contained only the CPT and ICD codes, we could not use
the HEDIS standards precisely as described by the National
Committee forQualityAssurance (NCQA).Additionally,weused
NCQA instructions to infer which patients had diabetes. The
instructions are based on ICD/CPT codes for the nature of
patient encounters or on evidence the patient is prescribed an
insulin directly related to diabetes care. The determination of
T2DMpatients wasmade for thosewho appeared in the dataset
between January 2016 and December 2017 or between January
2017 and December 2018. This selection yielded 416,882 T2DM
patients for our study.

Attributing Patients to Physicians

A total of 170 different methods are available for attributing
a patient’s care to a physician or physician practice. 13 These
methods generally rely on one or more of these features: (a)
the frequency (majority or plurality) of encounters between a
physician and patient, 14 (b) the preponderance of costs for a
course of treatment, or (c) the recency of a patient-physician
encounter. 15,16 The appropriate method, however, must be
tailored to the purpose of the study. 15–17

Because family physicians see patients for any number of
conditions, our approach was to identify the family physi-
cian who had responsibility for a patient’s overall care. 13,14

We attributed responsibility to a member of the June 2016
graduating cohort whomet the T2DM patient for an evaluation
and maintenance visit in the outpatient setting during the 18-
months immediately after residency graduation. In this way,
we could ensure that the physicians in our study had the
opportunity to establish themselves in practice and that we
would not misattribute diabetes management to a physician
who may have seen a patient for only an acute visit. This
approach resulted in 29,050 outpatients being attributed to
2,186 physicians.

Coding Events for Diabetes Management

For each expected diabetes screening (HbA1c, nephropathy
screening, and retinal exam), we coded 1 if the BHI dataset
recorded a claim for the patient having received the lab work
from any health care provider, and 0 otherwise. We measured
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FIGURE 1. Milestone PC2, “Cares for Patients With Chronic Conditions” 10

compliance with screening between the day of the first visit
with the attributed physician and the subsequent 365 days.
Similarly, this 365-day study period was applied to patients
whose first visit to the physician occurred between January
and December 2017. We determined the study period to fairly
capture the physician’s compliance with diabetes screening for
T2DM patients regardless of the date of their first visit to the
physician.

Statistical Analysis

We focused analysis on whether the penultimate milestones
were associated with adherence to recommended diabetes
screenings. This analysis controlled for the number of T2DM
patients attributed to physicians and was conducted separately
for HbA1c, nephropathy screening, and retinal screening.

We employed a multilevel modeling approach using gen-
eralized estimating equations (GEE) with a logistic model to
account for the nested structure of the outcome—patients

nested within each physician and physicians clustered in each

residency program. GEE is appropriate formaking population-

averaged inferences over different clusters. 18,19 The GEEmodel

included an exchangeable working correlation matrix to deal

with correlations between patient outcomes under the physi-

cian nested within the training program by assuming equal

correlation among these outcomes.

The results are presented as odds ratios with 95% confi-

dence intervals (Figure 3 ). We determined statistical signifi-

cance using two-tailed P values, with a significance threshold

of P<.05. All statistical procedures were performed using

SparkR version 3.5.0 (Apache Software Foundation).

The institutional reviewboard at theAmerican Institutes of

Research rendered the study exempt because it used adminis-

trative data.
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FIGURE 2. Physician Cohort Definition

RESULTS
Of the 25,278 T2DM patients, 13,420 were identified as female
(53.1%), and 11,858 as male (46.9%; Table 1). The median age
(IQR) was 54 years (46–60), with a range of 18 to 75 years.
Overall, 18,768 (74.2%)patients receivedat leastoneHbA1c test
within the study period, 19,031 (75.3%) received nephropathy
screening, and 8,831 (34.9%) received an eye exam. The mean
(SD) PC2 milestone for 1,242 physicians was 3.67 (0.57), with
a range of 1.5 to 5.0. The median number of patients attributed
(IQR) was 14 (8–25), with a range of 5 to 166.

For HbA1c and nephropathy screening, physicians respon-
sible for more T2DM patients tended to see increased rates of
administering recommended tests for T2DM. Every additional
diabetes patient attributed to them reflected an increase in
the administration of tests: HbA1c (OR=1.005, 95% CI [1.002,
1.009]) and nephropathy (OR=1.004, 95% CI [1.002, 1.006]).
However, no statically significant association was observed
for eye exam administration (OR=1.001, 95% CI[1.000, 1.002]).
In contrast, the milestones ratings were not significantly
associatedwith any of the outcomes: HbA1c (OR=0.963, 95%CI
[0.840, 1.104]), nephropathy (OR=0.983,95%CI [0.901, 1.072]),
and eye exam (OR=1.001, 95% CI [0.936, 1.070]; Table 2 ).

DISCUSSION
Family physicians have responsibilities for managing the
treatment of patients with chronic illnesses. T2DM is one
chronic disease family physicians are very likely to encounter.
Costing more than $306 billion in direct medical costs in

2022,20 38.4 million Americans have diabetes, and more
than 90% of them suffer from T2DM.21 For these patients,
the family physician may be their principal point of contact
with the health care system.22 Therefore, ensuring that family
physicians are prepared to deliver patients appropriate care for
chronic diseases is important.

Comparing learner performance to early career clinical
outcomes is important in evaluating the quality of medical
education. 3 In this study, we followed the care of privately
insured T2DM patients provided by early-career family physi-
cians. We did not find an association between milestones
for chronic disease management and later patient receipt of
standard T2DM screenings. To the contrary, Smith and her
colleagues4 and Han et al5 found that milestone evaluations
were associated with early-career outcomes.

The conflicting findings may result from important dis-
tinctions between surgical and nonsurgical medical services.
One reason for this discrepancy is that ACGME requires surgical
trainees to report procedural activity. In family medicine,
trainees are not required to engage in a minimum number
of visits with patients with each type of chronic illness. As
such, they may not have developed confidence in performing
some examinations or have had the equipment to do so during
training. Faculty may not have been prompted to evaluate
residents on any particular type of chronic illness, such as
T2DM. The mandatory minima in surgical procedures may
aid clinical competency committees in clearly observing their
trainees across specific real-world experiences in arriving at
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TABLE 1. Characteristics of Patients and Physicians

Patients N=25,278
n (%)

Gender

Women 13,420 (53.1)

Men 11,858 (46.9)

Median age (IQR) 54 (46–60)

Reception of screening

HbA1c test 18,768 (74.2)

Nephropathy 19,031 (75.3)

Eye exam 8,831 (34.9)

Physicians N=1,242
n (%)

Milestone, mean (SD) 3.67 (0.57)

Milestone, levels 1,242 (100.0)

0 0

1.0 (eg, recognizes chronic conditions) 0

1.5 4 (0.3)

2.0 (eg, recognizes variability and natural progression of chronic
conditions and adapts care accordingly)

14 (1.1)

2.5 44 (3.5)

3.0 (eg, engages the patient in the self-management of his or her chronic
condition)

194 (15.6)

3.5 408 (32.9)

4.0 (eg, leads care teams to consistently and appropriately manage
patients with chronic conditions and comorbidities)

418 (33.7)

4.5 131 (10.5)

5.0 (eg, personalizes the care of complex patients with multiple chronic
conditions and comorbidities to help meet the patients’ goals of care)

29 (2.3)

Median no. patients attributed (IQR) 14 (8–25)

Abbreviations: IQR, interquartile range; SD, standardized deviation

TABLE 2. Odds Ratios of the Logistic RegressionModel

Outcome Variable Odds ratio (95% CI) P value

HbA1c No. T2DM patients attributed (5 or more) 1.005 (1.002, 1.009) .0025

PC02 0.963 (0.840, 1.104) .5874

Nephropathy
No. T2DM patients attributed (5 or more) 1.004 (1.002, 1.006) <.00087

PC02 0.983 (0.901, 1.072) .6935

Eye exam
No. T2DM patients attributed (5 or more) 1.001 (1.000, 1.002) .1930

PC02 1.001 (0.936, 1.070) .9755

Abbreviations: CI, confidence interval; T2DM, type 2 diabetesmellitus; PC02, cares for patients
with chronic conditions
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FIGURE 3. Adjusted Predicted Probabilities of Administering HbA1c, Nephropathy, or Eye Exams, and the Number of Patients Attributed to Physicians, by
Milestone Ratings

specific milestone assessments.
Another important difference is that Smith et al4,17 used

a composite of 15 milestone subcompetencies to generate
a signal; whereas, our analysis rested on a single subcom-
petency aligned with the anticipated outcomes. Because the
milestone subcompetency we chose assesses chronic disease
care, we intentionally restricted this study to test whether
that single subcompetency would signal later unsupervised
practice patterns. These findings suggest that future studies
might need to also take into account additional milestone
competencies put to use in a particular patient encounter.
Physician-patient encountersaremultifaceted, soassessments
formultiple competenciesmay beneeded in predicting practice

outcomes.
Another potential source of differences is that a surgical

complication is attributable directly to the surgeon’s skill. In
the primary care fields, a physician may rely on a care team to
follow throughondiabetes screening. Claimsdata donot record
when the doctor may have ordered a test, and thus the results
may reflect a degree of the patient’s willingness or ability to
follow through. In addition, claims data focused on process
measuresmaybe less sensitive than surgical registry datawhen
examining for trends at the individual level.

We also found that recommended screening among recent
graduates was below national norms, for HbA1c in particular.
Compliance with clinical guidelines for monitoring progres-
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sion of T2DM among our sample was below estimates for
insured adults nationwide. An estimated 86.6% of insured
T2DM patients reported having their HbA1c tested in the
prior year,23 compared to the 74.3% of patients of the recent
residency program graduates in our sample. Rates of urine
albumin screening for diabetes-related kidney disease among
insured patients is estimated to be about 80%;24 one study,
however, using a large administrative database of electronic
health records, found that only 37.7% of commercially insured
patients received kidney screenings.25 Retinal exams are esti-
mated to be performed on about 37% of adults with diabetes,25

slightly more than the 34.9% of the patients of the doctors in
our sample.

While this finding is noteworthy, we are not suggesting
that new family physicians are less prepared than their veteran
colleaguesonanational level.Whilewe found that performance
improved, predictably, with increased encounters with T2DM
patients, we were unable to find other studies that compared
patient volume as a benchmark for the larger family physician
community. We could not control for national patient volume
to compare new with veteran physicians.

Our findings suggest that early-career physicians with
greater numbers of diabetic patients may find that their
patients receive higher rates of standard screenings for T2DM.
This finding may encourage family medicine programs to
ensure that trainees interact with patients who have a variety
of chronic conditions and that they are assessed on specific
disease management. Finally, we resist the temptation to
become overly critical of themilestones assessments given our
findings. The difference in our results and those of Smith et al4

or Han et al5 suggest that connecting milestone assessments
to early career outcomes may be sensitive to methodological
approach, data sources, specialties, or the medical conditions
being monitored. Outcomes analysis is in its infancy, and
further research is necessary. For example, contrasting BHI
data with other insurers’ combination of milestones, as Smith
et al4 did, may be revealing.

LIMITATIONS
Our study had several limitations. We studied a single cohort
of residency graduates from a single specialty, from a single
network of insurance, and with a single chronic condition. A
wider array of chronic diseasesmay have revealed a correlation
between the PC2 milestones and appropriate screening for
other conditions. While T2DM is widespread and predictably
an important part of the family physician’s work, additional
studies will shed light on the chronic disease milestone sub-
competency and later care for conditions such as high blood
pressure or asthma. We also relied on a single insurer, albeit a
very large one. That insurer’s coverage may influence patient
behaviors related to their follow-through on recommended
care.

Furthermore, claims data report only when a provider is
reimbursed for services. They do not reflect whether a family
physician ordered a test or referred the patient for subspecialty

care. Patient behavior, or access to other specialists and labs,
may account for some lack of follow-through. Still, HbA1C
and urine tests can be performed during the evaluation and
management visit that initiated doctor-patient relationships
as we defined them, so we hope this is not a significant
limitation. And the actual HEDIS indicators rely on the claims,
and our results emulated this common approach to assessing
quality of care.

Furthermore, the milestones and claims data may not
lend themselves to validating each other. The milestones were
designed as formative assessments, and various program
directors have not had a shared mental model of how they
should be operationalized; so residents may not be assessed
consistently across programs or across types of patient
encounters they may have.26Finally, the extant research
testifies to challenges with using claims data, including
attribution of provider to patient, selection of appropriate
measures, completeness of the data as they were entered,27

and how well they reflected the population being studied.28

CONCLUSIONS
In this study, a single ACGME milestone subcompetency for
chronic disease management was not correlated with diabetes
management screenings for the privately insured patients of
early career family physicians. Early career family physicians
with higher numbers of diabetic patients had higher levels of
expected screenings. Additional researchwill be needed to shed
light on the utility of claims data in assessing early career
chronic disease management by primary care physicians.
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