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OBJECTIVE

Clinical guidelines for people with diabetes recommend chronic kidney disease
(CKD) testing at least annually using estimated glomerular filtration rate (eGFR)
and urinary albumin-to-creatinine ratio (uACR). We aimed to understand CKD
testing among people with type 2 diabetes in the U.S.

RESEARCH DESIGN AND METHODS

Electronic health record data were analyzed from 513,165 adults with type 2 dia-
betes receiving primary care from 24 health care organizations and 1,164 clinical
practice sites. We assessed the percentage of patients with both one or more
eGFRs and one or more uACRs and each test individually in the 1, 2, and 3 years
ending September 2019 by health care organization and clinical practice site. Ele-
vated albuminuria was defined as uACR$30 mg/g.

RESULTS

The 1-year median testing rate across organizations was 51.6% for both uACR and
eGFR, 89.5% for eGFR, and 52.9% for uACR. uACR testing varied (10th–90th per-
centile) from 44.7 to 63.3% across organizations and from 13.3 to 75.4% across
sites. Over 3 years, the median testing rate for uACR across organizations was
73.7%. Overall, the prevalence of detected elevated albuminuria was 15%. The
average prevalence of detected elevated albuminuria increased linearly with
uACR testing rates at sites, with estimated prevalence of 6%, 15%, and 30% at
uACR testing rates of 20%, 50%, and 100%, respectively.

CONCLUSIONS

While eGFR testing rates are uniformly high among people with type 2 diabetes,
testing rates for uACR are suboptimal and highly variable across and within the
organizations examined. Guideline-recommended uACR testing should increase
detection of CKD.

In the U.S., one in nine adults have type 2 diabetes (1,2), and one-third of those
also have chronic kidney disease (CKD), defined as decreased glomerular filtration
rate (GFR) or elevated albuminuria (3–5). Most people with CKD are unaware of
their condition (6,7), and, to improve identification, clinical guidelines recommend
testing high-risk patients with estimated GFR (eGFR) from serum creatinine and uri-
nary albumin-to-creatinine ratio (uACR) (8–10).
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For people with type 2 diabetes, the
American Diabetes Association (ADA)
recommends testing eGFR and uACR at
least annually. In addition, for nonpreg-
nant people with diabetes and hyperten-
sion, the ADA recommends the use of
ACE inhibitors or angiotensin receptor
blockers (ARBs) when uACR measures
30–299 mg/g and strongly recommends
use when uACR is $300 mg/g and/or
eGFR is <60 mL/min/1.73 m2 (10). For
people with type 2 diabetes and diabetic
kidney disease, the ADA recommends
considering use of sodium–glucose cotrans-
porter 2 (SGLT2) inhibitors when eGFR is
$30 mL/min/1.73 m2 and uACR is >300
mg/g, and, to reduce the risk of cardio-
vascular disease, the criterion is broad-
ened to all patients with eGFR $30 mL/
min/1.73 m2, which includes the large
number of patients with eGFR of 30–59
mL/min/1.73 m2 or eGFR $60 mL/min/
1.73 m2 and uACR $30 mg/g. Glucagon-
like peptide 1 receptor agonists (GLP-1
RA) are also noted to reduce kidney dis-
ease end points, primarily albuminuria,
progression of albuminuria, and cardio-
vascular events in people with CKD
(10–13). CKD status also helps determine
evidence-based recommendations for
interdisciplinary care (dietitian, pharma-
cist, and nephrologist) (9,10,14–16).
Although testing for CKD using eGFR

and uACR is noninvasive and cost effec-
tive (17,18), rates of testing in clinical
practice remain suboptimal. While most
people with diabetes are tested with
eGFR, only about half are tested with
uACR (5,19–23). Serum creatinine test-
ing for eGFR can be done simulta-
neously with hemoglobin A1c (HbA1c),
whereas uACR requires a urine sample.
In addition, while multiple methods of
testing for urine protein are used inter-
changeably in practice, uACR is a more
standardized, sensitive, and specific
measure of kidney damage recom-
mended by guidelines for screening and
management of CKD (9,10,24,25). Prior
research indicates substantial variation
in CKD testing across facilities within the
Veterans Affairs Health Care System and
among 11 primary care practices partici-
pating in a research network, but varia-
tion between and within other health
care organizations is unknown (20,26).
This study evaluates patterns of CKD

testing among people with type 2 dia-
betes in the U.S. In a population of pri-
mary care patients from 24 health care

organizations, we assessed clinical guide-
line–recommended eGFR and uACR test-
ing, use of alternative urine protein tests,
variation in testing across and within
organizations, differences in testing by
patient and organization characteristics,
prevalence of detected elevated albu-
minuria, and risk classification of CKD.

RESEARCH DESIGN AND METHODS

Data Source and Study Population
The American Medical Group Association
(AMGA) is a nonprofit trade association
representing multispecialty medical groups
and integrated health care delivery sys-
tems in the U.S. This study uses longitudi-
nal clinical electronic health record (EHR)
data from 24 geographically and EHR ven-
dor-diverse AMGA member organizations,
which were extracted, mapped, and nor-
malized by Optum.

Using data from October 2016 to
September 2019, patients were aged
18–85 years, with diagnosed type 2 dia-
betes in the past 2 years (October
2017–September 2019), and $1 outpa-
tient visit with a primary care physician
in the past year (October 2018–Septem-
ber 2019). We excluded patients with
evidence of hospice care, CKD stage 5,
or end-stage kidney disease in the past
2 years or pregnancy in the past year
(Supplementary Fig. 1).

Type 2 diabetes was defined as two
or more diagnoses on an outbound
claim for an outpatient visit or one or
more diagnoses on the patient’s problem
list in the EHR. Primary care physician
was defined as a billing provider with a
specialty of family, internal, or geriatric
medicine. Hospice care, CKD stage 5,
end-stage kidney disease, and pregnancy
were ascertained from diagnosis and
procedure codes. Data collected in an
inpatient setting were excluded. Each
patient was attributed to the organiza-
tion from which their EHR data were
derived. Within an organization, patients
were attributed to the clinical practice
site (e.g., outpatient office) where the
most recent encounter with a primary
care physician occurred. For meaningful
comparisons of sites, those with <30
attributed patients were excluded.

CKD and Diabetes Tests and
Medications
The primary CKD tests of interest in this
study were eGFR and uACR. Serum

creatinine was used to estimate GFR with
the Chronic Kidney Disease Epidemiology
Collaboration equation (27). We had no
specific information on standardization
of assays for serum creatinine, but stan-
dardization had largely been achieved by
clinical laboratories in 2011, before the
beginning of the study period (28). For
uACR, we included both quantitative and
semiquantitative tests with results docu-
mented as a ratio in the EHR, as well as
urine albumin concentration and urine
creatinine concentration documented
separately with no ratio calculated, but
both tested on the same day. To under-
stand the use of alternative urine protein
tests and medications that satisfy the
medical attention for nephropathy qual-
ity measure (29), we described testing
for urine albumin concentration alone,
urine dipstick, urine protein-to-creatinine
ratio (uPCR), and prescribing of ACE
inhibitor or ARB medications. HbA1c test-
ing rates were included for comparison.

Serum creatinine for eGFR and urine
dipstick are included in testing panels
that are a routine part of clinical care
for adults with acute and chronic medi-
cal conditions other than type 2 diabe-
tes. While it is likely that not all testing
reflects a deliberate effort by a provider
for diabetes management, it nonethe-
less enables the opportunity for CKD
detection and risk stratification and ful-
fills quality measures.

Prevalence of Detected Elevated
Albuminuria and Risk Classification
of CKD
The relationship of uACR testing rates
within the past year with prevalence
of detected elevated albuminuria was
described for both organizations and
clinical practice sites. While lower uACR
thresholds for detection have been stud-
ied (30), elevated albuminuria (uACR
$30 mg/g) was defined using thresholds
established in diabetes and kidney guide-
lines, which correspond to evidence-
based treatment recommendations
(8–10,13). Prevalence of detected ele-
vated albuminuria was calculated
both among the entire study popula-
tion and restricted to patients tested
with uACR. Results were presented
overall and stratified by ACE inhibitor
or ARB prescribing in the past year.

Patients with eGFR and uACR tested
in the past year were risk-classified by
CKD categories established by the
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Kidney Disease: Improving Global Out-
comes guidelines (9). Results were strat-
ified by ACE inhibitor or ARB prescribing
in the past year and diagnosed CKD in
the past 2 years.

Patient and Organization
Characteristics
Patient characteristics included patient
demographics (age, sex, race, and ethnic-
ity), sociodemographics (median house-
hold income and rural-urban commuting
area, imputed using the patient's five-
digit ZIP code, smoking status, and insur-
ance type), comorbid conditions (hyper-
tension, atherosclerotic cardiovascular
disease, heart failure, CKD, and diabetic
nephropathy), and Diabetes Complica-
tions Severity Index (31). Patient demo-
graphics were identified in the EHR, and
comorbid conditions were ascertained
from diagnosis and procedure codes in
the past 2 years.

Additional characteristics included uti-
lization (outpatient visits for evaluation
and management with any practitioner,
an endocrinologist, a nephrologist, and
visits for medical nutrition therapy or
diabetes education), medications pre-
scribed (ACE inhibitor or ARB, GLP-1 RA,
SGLT2 inhibitor, and statins), and inter-
mediate outcomes reflected by quality
measures (blood pressure <140/90
mmHg and HbA1c <8.0%) (29,32,33).
Utilization was ascertained from proce-
dure codes and clinical specialty of the
billing provider on outbound claims.
Medication prescribing and utilization
were ascertained in the past 2 years.
Intermediate outcomes were ascertained
from outpatient blood pressure measure-
ments and HbA1c results in the past year;
for those with multiple measurements,
the most recent was used.

Organization type (integrated delivery
system vs. multispecialty medical group)
was ascertained from membership infor-
mation collected by AMGA. Organization
size was defined using the number of
patients who qualified for the study popu-
lation. Having nephrology specialists within
the organization was ascertained from the
presence of outbound claims for providers
with a specialty listed as nephrology and
confirmed on each organization’s website
in January 2020.

Statistical Analysis
Analyses were performed using R, ver-
sion 3.6.2, and R Studio, version 1.1.383

(R Foundation for Statistical Computing,
Vienna, Austria). Use of CKD and diabe-
tes tests and medications were descr-
ibed as the percentage of patients with
one or more tests performed or medi-
cation prescribed in the past 1 year,
2 years, and 3 years. Rates were
described for each test or medication
individually and specific combinations
of clinical relevance. Frequencies were
described using the mean and SD, based
on the number of days with one or
more tests in each period. The distribu-
tion of testing rates and frequencies
across organizations and clinical practice
sites were described using the median
and 10th and 90th percentiles. For differ-
ences within organizations, we described
the distribution of having one or more
eGFRs and one or more uACRs in the
past year, separately, across clinical prac-
tice sites within each organization.

Multivariable logistic regression was
used to calculate odds of testing in the
past year as a function of patient and
organization characteristics, for uACR test-
ing alone, and for both eGFR and uACR
testing. To account for clustering of similar
patients within organizations and sites,
models were adjusted for organization,
with robust SEs clustered by clinical prac-
tice site (“glm.cluster” command from
the miceadds R package) (34,35). For
organization characteristics, we removed
organization from the patient models and
included organization size, type, and
nephrology employment.

RESULTS

Study Characteristics
Among 3,976,210 adult primary care
patients from 24 organizations, 513,165
patients in 1,164 clinical practice sites
had type 2 diabetes and none of the
exclusion criteria and were included in
the study (Supplementary Table 1).
Mean age was 64.1 years, and most
patients were White (78.1%), with com-
mercial (44.0%) or Medicare (46.6%)
insurance (Table 1). Over half (54.2%) of
the study population had both eGFR
and uACR tested in the past year, and
89.5% met the medical attention for
nephropathy quality measure. Among
the 45.8% of patients without eGFR or
uACR, 76.3% had eGFR tested, and 3.6%
had uACR. Most patient character-
istics did not differ markedly between
patients tested for eGFR and uACR or

not, except for other laboratory tests such
as HbA1c and the caveat that even small
differences were statistically significant
(P < 0.05), given the large sample size.

CKD and Diabetes Tests and
Medications
In the past year, the median testing rate
was 51.6% for both eGFR and uACR,
89.5% for eGFR, and 52.9% for uACR,
compared with 91.1% for HbA1c (Table 2).
Testing rates for uACR varied (10th–90th
percentile) from 44.7 to 63.3% across
organizations and from 13.3 to 75.4%
across clinical practice sites. Counting all
tests in the past 3 years, the median test-
ing rate across organizations was 97.1%
for eGFR and 73.7% for uACR (Table 2),
and the median testing frequency was 6.3
testing days for eGFR and 1.6 days for
uACR (Supplementary Table 2).

Expanding the criteria to eGFR and
any urine protein test in the past year
resulted in a median (10th–90th percen-
tile) testing rate of 66.4% (58.9–72.4%)
across organizations and 67.0% (36.9–81.1%)
across clinical practice sites (Table 2).
Using eGFR and either any urine protein
or an ACE inhibitor or ARB raised the
median rate in the past year to 80.1%
(76.8–84.9%) across organizations and
80.8% (56.6–90.1%) across clinical prac-
tice sites.

Variation in testing across organiza-
tions was small for eGFR and large for
uACR. However, within most organiza-
tions, there was marked variation across
clinical practice sites for both tests (Fig.
1). For eGFR testing, 17 of 24 organiza-
tions (71%) had at least 1 clinical prac-
tice site above the 90th percentile across
all clinical practice sites at all organiza-
tions, and 19 of 24 (79%) had at least 1
site below the 10th percentile (Fig. 1C).
For uACR testing, 15 of 24 (63%) had at
least 1 site above the 90th percentile,
and 18 of 24 (75%) had at least 1 site
below the 10th percentile (Fig. 1D).

Prevalence of Detected Elevated
Albuminuria and Risk Classification
of CKD
Elevated albuminuria (uACR>30 mg/g)
was detected in 15% of all patients with
type 2 diabetes. The average prevalence
of detected elevated albuminuria increased
linearly with uACR testing rates at clinical
practice sites, with estimated prevalence of
6%, 15%, and 30% at uACR testing rates
of 20%, 50%, and 100% (Fig. 2B). Among
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patients with uACR tested, approxi-
mately one-third of patients had ele-
vated albuminuria regardless of the
testing rate (Fig. 2C and D). Among
patients with an ACE inhibitor or ARB
prescribed and uACR tested, �34% had
elevated albuminuria compared with
�25% with neither medication pre-
scribed, but there was still no relation-
ship between uACR testing rates and the
prevalence of detected elevated albu-
minuria (Supplementary Figs. 2C and D
and 3C and D).
Among 278,309 patients with eGFR

and uACR tested in the past year, 43%

had laboratory evidence for intermediate-
to very-high-risk CKD, and 31% had ele-
vated albuminuria (A21) (Supplementary
Fig. 4). Among patients with laboratory
evidence for intermediate- to very-high--
risk CKD, 50% had a CKD diagnosis.
Among patients with elevated albumin-
uria, 75% had an ACE inhibitor or ARB
prescribed within the past year.

Characteristics Associated With eGFR
and uACR Testing
Many patient characteristics were statis-
tically significantly associated with hav-
ing both eGFR and uACR tested

(Supplementary Fig. 5). Patients living in
a small rural town or isolated area
(compared with metropolitan; odds
ratio 0.82) and patients with Medicaid
(compared with commercial; odds ratio
0.81) and Medicare insurance (odds
ratio 0.90) were associated with lower
testing. Hispanic (compared with non--
Hispanic; odds ratio 1.13) and Asian
(compared with White or Caucasian;
odds ratio 1.13) patients were associ-
ated with higher testing. There was no
statistically significant difference in test-
ing for Black or African American (com-
pared with White or Caucasian; odds

Table 2—Distribution of the rates of testing and prescribing by increasing time period across organizations and clinical
practice sites

Percent of patients with $1 test or
prescription in time period

Organizations (n = 24), median
(10th–90th percentile), %

Clinical practice sites (n = 1,164),
median (10th–90th percentile), %

eGFR and uACR
1 year 51.6 (44.1–61.9) 53.8 (11.9–73.4)
2 years 69.3 (54.7–78.7) 72.8 (22.7–89.7)
3 years 73.4 (57.4–82.2) 78.6 (26.7–92.3)

eGFR

1 year 89.5 (86.2–91.6) 90.0 (70.8–95.9)
2 years 96.1 (94.8–97.6) 97.1 (86.5–99.3)
3 years 97.1 (95.7–98.5) 98.0 (88.4–99.7)

uACR

1 year 52.9 (44.7–63.3) 55.3 (13.3–75.4)
2 years 69.7 (54.8–79.1) 73.3 (23.3–90.2)
3 years 73.7 (57.5–82.5) 78.9 (27.7–92.5)

eGFR and any urine protein test†

1 year 66.4 (58.9–72.4) 67.0 (36.9–81.1)
2 years 82.1 (76.3–87.7) 85.2 (54.1–93.9)
3 years 86.0 (80.0–91.3) 89.2 (57.5–95.8)

Urine albumin concentration

1 year 57.1 (44.8–63.8) 59.2 (22.3–75.8)
2 years 71.5 (58.3–80.8) 76.8 (34.0–90.6)
3 years 76.1 (61.5–84.1) 81.6 (37.1–92.8)

Urine dipstick

1 year 31.2 (22.3–48.6) 24.7 (14.5–50.4)
2 years 43.4 (32.2–62.2) 36.3 (22.9–64.7)
3 years 51.2 (38.7–69.2) 43.8 (27.7–70.7)

uPCR

1 year 1.3 (0.1–3.3) 1.0 (0.0–4.3)
2 years 1.8 (0.1–4.2) 1.5 (0.0–5.7)
3 years 2.1 (0.2–5.1) 1.8 (0.0–6.4)

eGFR and any urine protein or ACE inhibitor or
ARB prescribing

1 year 80.1 (76.8–84.9) 80.8 (56.6–90.1)
2 years 91.0 (88.3–93.1) 92.2 (70.8–96.9)
3 years 92.6 (90.4–95.0) 94.3 (74.4–98.0)

ACE inhibitor or ARB prescribing

1 year 63.0 (58.2–67.0) 62.9 (44.7–73.5)
2 years 68.4 (65.8–72.0) 67.9 (52.0–77.6)
3 years 70.9 (67.7–73.7) 70.1 (54.3–79.2)

HbA1c
1 year 91.1 (86.7–92.3) 91.7 (72.3–96.2)
2 years 95.4 (92.8–97.0) 96.7 (82.1–98.8)
3 years 96.3 (93.6–97.6) 97.4 (83.9–99.2)

†Urine protein tests include uACR, urine albumin concentration, urine dipstick, and uPCR.
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ratio 1.08) and American Indian or
Alaska Native (compared with White or
Caucasian; odds ratio 1.02) patients.
With the exception of having no HbA1c
tested (odds ratio 0.03,), all associations
were of modest magnitude (odds ratio
0.76–1.33) (Supplementary Figs. 5 and
6). In contrast, odds ratios by health
care organizations ranged from 0.10 to
1.80 (Supplementary Fig. 7).

CONCLUSIONS

Evaluation of CKD testing among over
half a million people with type 2 diabetes
who were receiving primary care from
24 health care organizations with 1,164
clinical practice sites showed suboptimal
and variable adherence to guideline-rec-
ommended testing of uACR. In contrast,
eGFR testing rates are uniformly high
across organizations. Relaxing the eligible
testing period from the past 1 to 3 years

raised the median uACR testing rate
across organizations from 52.9 to 73.7%,
but this still leaves over one-quarter of
patients in at least half of the organiza-
tions without uACR testing for the full 3-
year period.

We can identify several possible
explanations for the higher testing rates
for eGFR compared with uACR. First,
serum creatinine, which is used to esti-
mate GFR, is part of the basic and com-
prehensive metabolic panels commonly
used in clinical care (24). This represents
opportunistic testing but nonetheless
enables identification and risk classifica-
tion of CKD. Second, eGFR is integral for
drug dosing, and many medications
require monitoring of kidney function.
Third, testing rates for eGFR and HbA1c
were similar, suggesting the two blood
tests may be performed at the same
time. Fourth, urine tests generally

collected during an office visit may pre-
sent logistical challenges or potential
hesitation regarding additional testing
for some patients. Lastly, it is possible
that differences reflect historical pro-
vider and organization perceptions of
the importance of testing both eGFR
and uACR annually for diabetes man-
agement (e.g., some organizations may
have quality benchmarks, tools in the
EHR, or clinical protocols that encourage
testing eGFR but not uACR).

Payers and health care organizations
commonly measure quality perfor-
mance with the medical attention for
nephropathy measure (29), which does
not include eGFR and is satisfied by any
urine protein test, a prescription of an
ACE inhibitor or ARB, consultation with
a nephrologist, or diagnosis of CKD. ACE
inhibitors and ARBs can reduce the risk
of progressive kidney disease but are

A B

C D

Figure 1—eGFR and uACR testing rates by organization and clinical practice site. Each square (A and B) reflects a different health care organization
that is ranked (horizontally) in descending order of testing rate. Each set of colored circles (C and D) describe testing rates for the clinical practice
sites within the respective organization with the same color in the panel directly above. Pts., patients.
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also commonly prescribed to treat
hypertension and do not eliminate the
need for CKD testing (36). The Kidney
Health Evaluation for Patients with Dia-
betes is a new quality measure that
requires eGFR and uACR testing annu-
ally (37). In this study, 89.5% satisfied
the medical attention for nephropathy
criteria compared with 54.2% that satis-
fied the criteria for eGFR and uACR in
the past year. One area for potential
improvement is continued adoption of
the new Kidney Health Evaluation for
Patients with Diabetes measure (37,38),
which could help improve adherence to
guideline recommended testing. In fact,
since 2020, ADA guidelines recommend
monitoring eGFR and uACR twice annu-
ally in patients with diabetes and uACR
>300 mg/g and/or an eGFR 30–60 mL/
min/1.73 m2 (10,39).
Testing rates for uACR varied among

organizations, with dramatic variation

across clinical practice sites within organ-
izations. In comparison, differences in
testing rates across patient characteris-
tics were modest. At least half of the
organizations had a site in the top (or
bottom) 10% of testing across all clinical
practice sites at all organizations. Higher-
performing sites can be used to establish
best practices for uACR testing, which
can then be implemented in lower-per-
forming sites. Organizations should ana-
lyze and benchmark performance across
their own clinical practice sites, since
high- and low-performing sites are not
identified when combined into an overall
rate for the organization.

In addition to benchmarking, support-
ive technology for identifying and man-
aging CKD can help improve testing
rates in primary care. One study imple-
mented a clinical decision support tool
in the EHR of 11 primary care practices
and, after 2 years, found the proportion

of patients with hypertension or diabe-
tes and annual uACR and/or uPCR test-
ing increased from 22 to 59% (median
proportion tested across practices) (20).
Another study implemented a clinical
decision support tool and quarterly
benchmarking reports for providers at 2
organizations with a combined 60 pri-
mary care providers, and uACR testing
rates increased from 43 to 65% after 1
year (40). While most EHRs already
have tools with warnings and sugges-
tions for care, our results suggest a
potential opportunity to update tools to
include annual CKD testing, particularly
uACR.

Importantly, our study demonstrated
that among all patients with type 2
diabetes, the average prevalence of det-
ected elevated albuminuria increased lin-
early with uACR testing rates at clinical
practice sites. Among patients with type
2 diabetes and uACR tested, roughly one

A B

C D

Figure 2—Prevalence of detected elevated albuminuria ($30 mg/g) and uACR testing rates among all patients (A and B) and among patients with
uACR tested (C and D) by organization (A and C) and clinical practice site (B and D). Pts., patients.
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in three people tested had elevated
albuminuria at sites with both low and
high uACR testing rates. This consistent
“yield” suggests that organizations and
sites with low testing rates are not pref-
erentially testing the highest-risk
patients. Overall, elevated albuminuria
was detected in only 15% of all patients.
With approximately half (47%) of
patients with type 2 diabetes not tested,
it is likely approximately half of the
patients with elevated albuminuria were
not detected. Increasing uACR testing
should consistently increase the identifi-
cation of CKD, allowing practitioners to
appropriately risk stratify and tailor treat-
ment plans to each patient’s risk follow-
ing ADA guidelines. Beyond improved
identification, there remain opportunities
for organizations to increase CKD diagno-
sis and management.

Our findings of high eGFR and subop-
timal uACR testing are consistent with
previous studies (20–23). While previous
studies showed variation in CKD testing
across facilities within the Veterans
Affairs Health Care System and 11 pri-
mary care practices participating in a
research network, our results quantify
the substantial variation between and
within a large national sample of health
care organizations with >1,000 clinical
practice sites (20,26).

This study has several strengths. First,
a large sample size allowed the oppor-
tunity to describe CKD testing in popula-
tions often underrepresented in research;
for example, �33,000 (6.5%) patients
with Hispanic ethnicity and 2,000 (0.4%),
13,000 (2.7%), and 60,000 (12.3%)
patients with American Indian or Alaska
Native, Asian, and Black or African Ameri-
can race, respectively, were included. Sec-
ond, to our knowledge, this is the first
large study describing CKD testing rates
across and within multiple health care
organizations illustrating the opportunity
for increased uACR testing, broadly rele-
vant in clinical practice to organizations of
different types, sizes, and geography.
Finally, patients included in the study
reflect a broad and balanced representa-
tion (e.g., across commercial and Medi-
care health insurance and rural and
urban communities).

There are several limitations to this
study. First, laboratory results docu-
mented in clinical notes or scanned
reports and those performed outside
of the health care organization not

documented in the EHR were not cap-
tured, potentially leading to underre-
porting of testing rates. Second, as with
any observational study using data col-
lected for purposes other than research,
it is possible unmeasured characteristics
were associated with CKD testing,
potentially biasing odds ratios in regres-
sion models. Third, these data reflect
CKD testing among U.S. multispecialty
medical groups and integrated delivery
systems that have focused on other
quality improvement initiatives in diabe-
tes. Thus, it is possible results may be
less generalizable to other organiza-
tions. Fourth, we had no available data
on which providers ordered tests or
noted the results. While only tests with
results documented in the EHR were
included in the study, it is possible
some results were never seen by the
patient or their primary care provider.
Lastly, diverse methodology and formats
for eGFR and uACR testing and report-
ing may have implications for clinician
interpretation and quality measurement
that cannot be assessed with the avail-
able data.

Among people with type 2 diabetes,
almost half of patients are not tested
annually with eGFR and uACR as recom-
mended by established clinical guide-
lines. While eGFR testing was high,
uACR testing was performed among
only one-half of patients with type 2
diabetes within 1 year and three-quar-
ters within 3 years. Testing rates for
uACR were higher among some organi-
zations, with dramatic testing variation
among clinical practice sites within
every organization. Most organizations
had sites with high testing rates from
which to learn and sites with low test-
ing rates that need improvement. The
average prevalence of detected ele-
vated albuminuria increased linearly
with uACR testing rates. Improving
uACR testing in type 2 diabetes will
increase identification of patients with
CKD in whom guidelines recommend
more frequent patient monitoring and
use of ACE inhibitor/ARB, SGLT2 inhibi-
tor, and GLP-1 RA medications.
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