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Background and objectives: Racial disparities in provision of healthcare are widespread in the United States but have not been
specifically assessed in provision of chronic kidney disease (CKD) care.

Design, setting, participants, & measurements: We conducted a retrospective cohort study of the clinical database used in
a Department of Defense (DOD) medical system. Beneficiaries studied were DOD-eligible beneficiaries with CKD stage 3
(n = 7729) and 4 (n = 589) using the modified Modification of Diet in Renal Disease (MDRD)-estimated GFR formula but
requiring manual correction for Black race. Compliance with selected Kidney Disease Outcomes Quality Initiative (KDOQI)
CKD recommended targets (monitoring of recommended laboratory data, prescription of recommended medications, and
referral to nephrology) was assessed over a 12-mo period, stratified by CKD stage. Logistic regression analysis was used to
assess whether race (White, Black, or other) was independently associated with provider compliance with targets, adjusted for
demographic factors and burden of comorbid conditions.

Results: Among the targets, only monitoring of LDL cholesterol was significantly less common among Blacks. For all other
measures, compliance was either not significantly different or significantly higher for Black compared with White benefi-
ciaries. However, patients categorized as “Other” race were in general less likely to achieve targets than Whites, and at stage
3 CKD significantly less likely to achieve targets for monitoring of phosphorous, hemoglobin, and vitamin D.

Conclusions: In the DOD health system, provider compliance with selected CKD stage 3 and 4 targets was not significantly
lower for Black beneficiaries than for Whites, with the exception of LDL cholesterol monitoring. Patients classified as Other

race were generally less likely to achieve targets than Whites, in some patients significantly so.
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umerous studies have documented racial disparities
N in provision of health care for Black, as compared

with White Americans. Blacks have been shown to
experience higher mortality, less access to care, higher risk of
renal disease progression, fewer referrals for renal transplanta-
tion, and shorter renal allograft survival than Whites (1-5).
Some programs aimed at enhancing access to care have shown

improvements in this health gap (6,7). The common theme of
such interventions is the amelioration of financial, socioeco-
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nomic, and other (occasionally including transportation) barri-
ers to access and care.

Medical care in the DOD direct care system is provided without
cost and without the need for qualification based on existing
conditions. If differences in care between Blacks and Whites ob-
served in the United States are at least in part due to differences in
insurance coverage or other financial factors, Black and White
beneficiaries in the DOD health system should have less racial
disparity in care provided by a similar group of primary care
physicians and nephrologists than reported nationally.

Because previous reports on racial disparities in provided
care have focused on Blacks and Whites, our objective was to
perform a retrospective cohort study of a clinical/administra-
tive healthcare database to assess the nephrology care provided
to White and Black beneficiaries with CKD stages 3 and 4 in the
DOD’s National Capital Area (NCA) health system. Nephrol-
ogy care was assessed per the National Kidney Foundation’s
(NKF) K/DOQI guidelines. Our null hypothesis was that there
would be no significant difference in compliance with nation-
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ally recommended CKD care provided to Black and White
beneficiaries in the DOD’s NCA health system, including refer-
ral for nephrology consultation.

Concise Methods
Database

Data were obtained from the Composite Health Care System (CHCS) of
the NCA. This database contains an integrated set of demographic data,
laboratory results, prescriptions, and International Statistical Classification
of Diseases and Related Health Problems (ICD-9) codes of all beneficiaries
seen in the DOD'’s Tricare health system. All medications, laboratory tests,
and consultations to other DOD providers ordered by authorized DOD
healthcare providers are captured and visible throughout all DOD hospi-
tals in the NCA. Demographic data extracted from the database included:
age (determined at the end of the study, April 30, 2006), sex, and race
(self-reported as White, Black, or Other). Patient height and weight were
not available through the database during the years studied.

Patient Population

After permission was obtained from the Walter Reed Army Medical
Center and National Naval Medical Center’s institutional review
boards, adults with CKD were identified from the CHCS database.
Beneficiaries include active-duty military and their dependent family
members as well as retired military personnel. DOD beneficiaries can
select several types of medical care through the Tricare system. The
data available to us was for beneficiaries who received care in the
“direct care system”, i.e., care provided onsite at military treatment
facilities, and not at civilian Tricare provider facilities. Active duty
service members must use the direct care system except in the case of
emergency care or in selected nonavailable care. For dependents or
retirees, eligibility in the direct care system is voluntary. We therefore
selected beneficiaries for whom we could demonstrate continuing use
of the direct care system during the duration of the study. Study
beneficiaries were identified using the following inclusion criteria: (1)
Age >18 yr-old; (2) serum creatinine assessment from May 1, 2004 until
April 30, 2005 and followed until April 30, 2006 (to assure a minimum
of 1-yr observation time for all beneficiaries) (3) two estimated GFR
(eGFR) between 15 and 60 cc/min per 1.73 m?, separated by an interval
of at least 90 d, as per Patwardhan et al. (8). A total of 8318 beneficiaries
met these criteria. The modified MDRD equation, five-variable formula
(including BUN, Equation #3 (9)) was used to calculate eGFR. Since
2001 this formula was used to generate an automated report of eGFR
visible to providers. However, because of technical factors, race was not
automatically included in the equation but the result contained a mes-
sage to multiply the reported eGFR by 1.18 (in comparison to the 1.21
for the four-point formula) if the patient was Black. Beneficiaries on
dialysis were excluded based on diagnostic codes for ESRD or Current
Procedural Terminology codes for dialysis.

Outcomes

Figure 1 shows the outcomes assessed during the study, which for
purposes of uniformity are referred to collectively as targets. To avoid
bias due to differences in follow-up among beneficiaries, in which
beneficiaries with longer potential follow-up might have a higher fre-
quency of outcomes, outcomes were assessed over a 12-mo period from
the date of the first test used to determine the entry eGFR, but no later
than the end of the study date, because it was assumed the stage of
CKD during this first test would determine further medical treatment.
For stage 3 CKD, the target frequency of testing was annual, and was
quarterly for stage 4 CKD. Laboratory results extracted included: serum
intact parathyroid hormone (PTH), serum calcium, serum phosphorus,
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Figure 1. Among stage 3 chronic kidney disease (CKD) patients,
univariate analysis of percentage compliance with Kidney Dis-
ease Outcomes Quality Initiative (KDOQI)-recommended mon-
itoring of laboratory results and recommended medication use
of each race (* represents P value <0.05 for Black race compared
with White race). Data shown for ferritin and iron saturation
are limited to patients with hemoglobin =11 g/dl. ESA, eryth-
ropoiesis stimulating agent; PTH, parathyroid hormone; ACE,
angiotensin-converting enzyme; ARB, angiotensin-receptor
blockers; NSAID, nonsteroidal anti-inflammatory drugs

serum hemoglobin, serum ferritin, serum iron saturation, serum albu-
min, serum LDL cholesterol, serum 25-hydroxyvitamin D (reported as
all such determinations ordered, although KDOQI recommendations
are dependent on the level of PTH), urine protein, and urine microalbu-
min (the latter also analyzed restricted to patients with diabetes).
Prescriptions extracted included: angiotensin-converting enzyme
(ACE) inhibitors and angiotensin-receptor blockers (ARB), erythropoi-
esis-stimulating agents (ESAs), 3-hydroxy-3-methylglutaryl coenzyme
A reductase inhibitors (statins), and nonsteroidal anti-inflammatory
drugs (NSAID). Because targets for anemia management (iron panel,
ferritin, ESA use) are contingent on the level of hemoglobin, these
measures are presented dependent on minimum target levels of hemo-
globin =11 g/dl. BP was not obtained electronically in the electronic
health record during the time of the study and was not reported in this
study.

Follow-Up

Available data did not include information on patient vital status
unless they died while hospitalized. To ensure that beneficiaries iden-
tified in the study were available to providers, and that noncompliance
was not due to beneficiary death or loss to follow-up, we included
beneficiaries in the study only if they had evidence of continued ap-
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pointments or some other form of medical activity (reporting of labo-
ratory or radiology results, filled medication prescriptions, kept ap-
pointments) in the system for 6 mo after the official end of the study
date of April 30, 2006. This essentially collapsed beneficiaries who died
and beneficiaries who were lost to follow-up, which our data systems
could not distinguish, into one category.

Dependent Variables

Variables included age (continuous), race (Black versus White versus
other), sex, eGFR as a continuous variable, CKD stage (3 versus 4), and
comorbid conditions to include coronary artery disease, congestive
heart failure, diabetes mellitus, and hypertension. Comorbid conditions
were defined as presence of two or more ICD-9 diagnoses during the
study period.

Statistical Analyses

SPSS version 12.0 was used for statistical analysis. In univariate
analysis, x* testing was used for categorical variables and ¢ test was
used for continuous variables with a normal distribution. Alpha values
were set at 0.05 (two-tailed). Alternate tests were used for special
circumstances (Fisher exact test for categorical variables with violations
of Cochran’s assumptions, the Wilcoxon rank sum test or Mann-Whit-
ney test as alternatives for the t test for continuous variables without
Gaussian distributions). Multiple logistic regression analysis was per-
formed separately to assess factors independently associated with lab
draws and prescriptions. Variables that were significant with a P value
of <0.05 after multivariate analysis were considered to be indepen-
dently associated with lab draws and prescriptions. The predictive
accuracy of the model was assessed using the concordance c index,
which is equivalent to the area under the receiver operator curve for the
model (1.0 indicating perfect agreement, 0.5 indicating random agree-
ment). Model fit was assessed using Hosmer-Lemeshow diagnostics.

Results

Among the 8318 total beneficiaries who were evaluated; 5849
(70.3%) were White, 1344 (16.2%) were Black, and 1125 (13.5%)
were of other/unknown race. Of 7729 stage 3 CKD beneficia-
ries, 16% had at least 1 visit to nephrology. Of 589 stage 4 CKD
beneficiaries, 64% had at least 1 visit to nephrology. Black
beneficiaries were significantly more likely than White benefi-
ciaries to be seen by nephrology, 28 versus 14% for stage 3

Table 1. Demographic data by race

Racial disparities in CKD Care DOD 3

beneficiaries, respectively, and 76 versus 62% for stage 4 bene-
ficiaries. Black beneficiaries represented 15.6% of the stage 3
CKD cohort and 23.6% of the stage 4 CKD cohort. Beneficiaries
seen by nephrology were significantly more likely to be male,
younger, and have a lower eGFR. Stage 3 CKD beneficiaries
seen by nephrology were significantly more likely to have an
ICD-9 diagnosis of coronary artery disease, congestive heart
failure, diabetes mellitus, and hypertension.

Table 1: In unadjusted analysis, compared with White bene-
ficiaries, Blacks were significantly more likely to be male,
younger than 65 yr-old, seen by nephrology, and have stage 4
CKD. Black beneficiaries were significantly less likely to have
coronary artery disease but more likely to have congestive
heart failure, diabetes mellitus, and hypertension.

Figure 1: In unadjusted analysis of CKD stage 3 patients,
there was no difference between Blacks and Whites for moni-
toring of serum calcium and albumin levels. Blacks were sig-
nificantly more likely than Whites to have most other levels
monitored with the exception of serum hemoglobin. The only
laboratory target achieved significantly less frequently in Black,
compared with White, beneficiaries was LDL cholesterol.
Blacks were significantly more likely than Whites to be pre-
scribed ACE inhibitors/ARB, and statins, and appropriately
less likely to be prescribed NSAID, with no difference in ESA
use.

Figure 2 shows results for CKD stage 4 patients. Results were
similar to that for stage 3 CKD patients. LDL levels were
ordered less frequently in blacks than whites but this difference
was not statistically significant.

Table 2: Logistic regression analysis of demographic factors
including eGFR that were associated with Black race showed
many significant differences. Blacks were significantly younger,
had significantly lower eGFR, had significantly higher preva-
lence of diabetes and hypertension, but significantly lower
prevalence of coronary artery disease.

Table 3: In this table showing the results of multiple different
logistic regression analyses for the association of race (Black
and other, using White race as the reference) with study goals,

Race
Variable P value
White Black Other

Female gender 2823 (51.7%) 675 (49.8%) 477 (57.6%) <0.001
Age over 65 4524 (77.3%) 898 (66.8%) 705 (62.7%) <0.001
Seen by nephrology 999 (17.1)% 448 (33.3%) 177 (15.7%) <0.001
CKD stage 3 5459 (93.3%) 1205 (89.7%) 1065 (94.7%) <0.001
CKD stage 4 390 (6.7%) 139 (10.3%) 60 (5.3%) <0.001
Dx CAD 1621 (27.7%) 323 (24.0%) 176 (15.6%) <0.001
Dx CHF 869 (14.9%) 231 (17.2%) 64 (5.7%) <0.001
Dx DM 1843 (31.5%) 679 (51.9%) 427 (38.0%) <0.001
Dx HTN 4880 (83.4%) 1226 (91.2%) 927 (82.4%) <0.001

Dx, diagnosis; CKD, chronic kidney disease; CAD, coronary artery disease, CHF, congestive heart failure; DM, diabetes

mellitus; HTN, hypertension
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Figure 2. Among stage 4 CKD patients, univariate analysis of
percentage compliance with KDOQI recommended monitoring
of laboratory results and recommended medication use of each
race (* represents P value <0.05 for Black race compared with
White race). For monitoring of calcium, phosphorous, albumin,
and PTH, target was considered achieved if at least four tests
were ordered during a 12-mo period, as per the Methods sec-
tion. Other targets were set at annual intervals (for labs) or
active prescription (for medications). Data shown for ferritin
and iron saturation are limited to patients with hemoglobin
=11 g/dL

adjusted for baseline demographic factors and stage of CKD,
Blacks were significantly more likely than Whites to be referred
to nephrology, have monitoring goals for PTH and phospho-
rous (among CKD stage 3 patients). Because current KDOQI
guidelines do not distinguish targets for LDL, urine protein/
microalbumin monitoring, and medication use by stage of
CKD, results are shown both in aggregate and stratified by
stage. In aggregate and among stage 3 CKD, Blacks were sig-
nificantly more likely to have urine protein ordered, have ACE
or ARB prescribed, and appropriately significantly less likely to
have NSAID prescribed. They were significantly less likely to
have LDL monitored regardless of CKD stage. No significant
differences were noted between Blacks and Whites among CKD
stage 4 patients, although the number of patients in this cate-
gory was much smaller than in stage 3. Other race was signif-
icantly associated with less frequent monitoring of phosphorus,
hemoglobin, or vitamin D.
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Patients classified as Other race were significantly less likely
than Whites to have Vitamin D, phosphorous, or hemoglobin
ordered among stage 3 CKD. Among stage 4 CKD, however,
they were significantly more likely to have urine protein or-
dered, have ACE or ARB used, and also significantly more
likely to have NSAID used.

Discussion

In this cohort of DOD beneficiaries with prevalent CKD stage
3 and 4, the only target that was performed significantly less
frequently in Blacks than in Whites was ordering of LDL cho-
lesterol. However, this was the lone exception; for all other
targets, the frequency of compliance with recommended targets
was not statistically different for Blacks compared with Whites,
and in many cases significantly higher, even in adjusted anal-
ysis. After adjusting for other factors, we found that Black
beneficiaries were referred to nephrology more frequently than
comparable White beneficiaries. This must be interpreted in
light of the automated eGFR reporting during the study period
that did not automatically correct for Black race, but suggested
multiplying the reported eGFR by 1.18. Provider compliance
with this extra step was not assessed. In addition, many guide-
lines at the time, including the Veterans Administration (VA)-
DOD CKD guidelines (10), were based solely on serum creati-
nine levels, which might have been expected to lead to
underestimation of actual eGFR and, in a truly race-neutral
environment, led to over-referral of Blacks when compared
with Whites. These findings suggest unintended consequences
for adjusting (or failing to adjust) for Black race in the standard
eGFR equations. Not inconsistent with this observation, a re-
cent study of the VA health system did not indicate that uni-
versal use of automated reporting of eGFR resulted in im-
proved delivery of quality care (11); however, a specific
assessment of racial disparities was not performed. Neverthe-
less, this is one of the few reported examples in US nephrology
where access to care is comparable for Blacks and Whites.

Despite the relative equity of care for Blacks compared with
Whites, overall compliance with targets was relatively low,

Table 2. Logistic regression analysis of Black versus
White race, demographics

Black (versus White race)

Variable Adju ;tg goo dds 959 C1 P value
Age (per year) 0.97 0.96 to 0.97 <0.001
Male 1.11 098to1.26  0.09
Diabetes 1.93 1.71 to 2.19 <0.001
CAD 0.77 0.66 to 0.90  0.001
CHF 1.44 1.20 to 1.72 <0.001
HTN 2.09 1.69 to 2.58 <0.001
CKD stage (4 vs. 3) 1.44 1.16 to 1.79 <0.001

Variables in model included mean first eGFR (to define
CKD stage later), gender, diagnoses of diabetes, CAD, heart
failure, or hypertension, and age.
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Table 3. Logistic regression analysis of Black race as a correlate of study goals by race, using White race as
reference

Black (versus White) Other (versus White)
Variable . .
Adjusted Odds 50, 1 pvalue Adjusted Odds o501 pvalue
Stage 3 CKD only
race as a correlate of compliance with monitoring for:
referral to nephrology (versus no visits) 2,04 1.75t02.38 <0.001 0.89 074t01.09 028
PTH 224 1.79t02.80 <0.001 0.80 057t0111 018
Vitamin D 1.07 089t0131 045 0.58 045t00.74 <0.001
calcium 1.05 086t0127  0.65 097 080t0o117  0.75
phosphorus 1.60 1.37t01.87 <0.001 0.63 051t00.78 <0.001
hemoglobin 1.20 089to161 022 0.57 047t00.75 <0.001
ferritin® 0.98 065t0147 092 1.16 065t02.08  0.62
iron saturation® 1.16 076t01.76 049 1.16 079t0170  0.63
albumin 1.01 083t0121 091 0.94 077t0114 052
LDL 048 042t00.55 <0.001 0.95 082t0110 051
urine microalbumin 117 098t01.39  0.08 0.96 078t0117  0.66
limited to diabetics 111 091t01.33 030 091 073to114 042
urine protein 1.73 1.39t02.15 <0.001 093 072t0120 058
race as a correlate of compliance with prescription for:
ACEi or ARB 125 1.06t0149  0.01 1.01 086t0119 085
ESA® 1.15 076t01.75 051 0.65 033t0127 021
NSAID 097 085t01.10  0.61 1.02 089to116 083
statin 0.94 081t01.09 041 1.07 092t0125 035
Stage 4 CKD Only
race as a correlate of compliance with monitoring for:
referral to nephrology (versus no visits) 1.33 083t02.13 024 0.69 039t01.23 021
PTH 1.00 050t02.03 099 032 007t0143 014
Vitamin D 1.59 1.02t0248  0.04 0.76 039t0147 041
calcium 0.98 064t0149 091 1.04 059t0184 090
phosphorus 1.52 092t0250  0.10 111 054t02.30  0.78
hemoglobin 0.38 008t01.80 022 0.34 006t0183 021
ferritin* 1.70 050t0579 039 NA
iron saturation® 143 041t0505  0.58 NA
albumin 093 061to141 073 1.05 059t0185  0.88
LDL 040 026t00.62 <0.001 1.26 083t0191 028
urine microalbumin 0.77 042t0140 076 0.77 031t01.89 077
limited to diabetics 0.86 046to164  0.66 0.61 021to176 036
urine protein 1.26 080t0197 031 293 149t0573  0.002
race as a correlate of compliance with prescription for:
ACEi or ARB 142 075t02.72 028 252 099to 637 0.5
ESA® 1.03 047t0229 093 141 039t0511  0.60
NSAID 116 071t0191 055 201 110to 369  0.02
statin 1.08 065t01.79  0.76 1.18 061t0230 061
Targets not distinguished by stage
race as a correlate of compliance with monitoring for:
LDL 043 038t0049 <0.001 0.95 082t01.09 045
urine microalbumin 114 097t0135 011 0.98 081t0119 086
limited to diabetics 1.09 091t0133 033 0.95 076t01.19  0.68
urine protein 1.89 159t02.26 <0.001 1.07 085t0133 059
race as a correlate of compliance with prescription for:
ACEi or ARB 1.29 1.09t01.52  0.003 1.05 089t0123 055
ESA® 1.19 079t01.79  0.40 0.62 032t0120 016
NSAID 0.90 079t01.02  0.011 1.06 093t0121 036
statin 091 079t01.05 020 1.09 094t0127 023

95% CI, 95% confidence interval; ESA, erythropoiesis stimulating agent; PTH, parathyroid hormone; ACE, angiotensin-
converting enzyme; ARB, angiotensin-receptor blockers; NSAID, nonsteroidal anti-inflammatory drugs.

Each item in the far left column was an outcome (independent variable). Results shown are the adjusted odds ratio of Black
race and other race (compared to White race as reference) as a predictor of goals. All models also run with variables of
gender, age, diagnoses of diabetes, CAD, heart failure, or hypertension.

#Analysis limited to beneficiaries with hemoglobin =11 g/dl.



6 Clinical Journal of the American Society of Nephrology

with less than 50% of targets achieved and a substantial portion
were at 20% or less of compliance (Figure 1 and 2). Many of the
targets that were achieved significantly more frequently in
Blacks versus Whites were in the latter category. Thus, success
is “relative.” Given differences in study populations and defi-
nitions of targets, available studies for comparison are few.
However, among stage 3 CKD patients, the use of ACE/ARB
was higher for both diabetics and nondiabetic patients than as
reported in the VA system by Wyatt et al. (11). Their study
assessed ordering of urinalysis, not specifically urine protein or
microalbumin, and thus comparison is not possible. Compari-
son of our stage 4 CKD targets is more difficult because the two
available studies, by Lenz et al. and Patwardhan et al., studied
stage 4 and 5 CKD patients not yet on dialysis; Lenz et al.
stratified by stage 4 CKD but also stratified by length of time
the patients had seen a nephrologist, which was not our pri-
mary study objective. However, comparing our stage 4
achieved targets in Figure 2 with these studies, our quarterly
assessment of PTH (at least for Black and White patients)
exceeded the 9% reported for patients who had seen a neph-
rologist for less than 6 mo, but below the 20% for those who had
seen a nephrologist longer. Compared with other measures
reported by Lenz, our achievement of targets for calcium, phos-
phorous, and albumin were lower but our achievement of
targets for hemoglobin was higher. Lenz ef al. did not report use
of medications. While Patwardhan aggregated both stage 4 and
stage 5 CKD, our achievement of targets was higher for hemo-
globin, anemia evaluation, and monitoring of PTH (annual, as
Patwardhan reported, not quarterly as KDOQI recommends).
Monitoring for LDL was comparable.

To our knowledge, the specific issue of racial disparities in
provision of CKD care has not been investigated in detail. Most
recent reports of CKD care have either not explicitly assessed
racial disparities (8), or have been among atypical patient pop-
ulations (chronic allograft failure) in predominantly White pop-
ulations (12). One of the few reports that assessed the role of
race in the provision of CKD care (stage 4 to 5 CKD) in an
American-dedicated CKD clinic serving an urban, socioeco-
nomically disadvantaged minority population found that pro-
viders achieved significantly poorer performance of KDOQI
goals in Black beneficiaries than Whites (13). A recent study of
CKD stage 3 to 4 care in the VA health system did not specif-
ically assess care delivery by race (11).

Efforts aimed at reducing racial disparities in the traditional
US health system have focused on reducing barriers to insur-
ance coverage and other financial inequalities. The DOD sys-
tem may represent a reasonable scenario for what might be
achieved through such efforts. Alternatively, in the DOD set-
ting (and perhaps others), reliance primarily on serum creati-
nine level might result in a relative advantage for Blacks, both
in comparison to Whites and to other races, especially patients
whose serum creatinine levels were relatively low compared
with their true GFR. However, such an advantage was not
noted in an urban, socioeconomically disadvantaged US pop-
ulation (13). Despite these caveats, the demographics and bur-
den of disease shown for our cohort in Table 1 are remarkably
similar to other reported CKD cohorts.
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Reported advantages for Blacks in US medical care are few,
but do exist. Most noteworthy is the consistent finding that
Blacks on long-term dialysis have better survival compared
with their White counterparts, as noted in the US Renal Data
System annual reports. No explanation for this situation has
been widely accepted; however, Black dialysis patients are
generally younger and have less coronary artery disease than
their White counterparts, just as in this cohort. Black dialysis
patients also have lower rates of kidney transplantation than
Whites, with the net result that healthier Blacks remain on
dialysis whereas healthier Whites are removed from the dialy-
sis population, possibly skewing these results. No such differ-
ential in follow-up is plausible for the DOD population.

Because improved compliance with CKD care among pa-
tients who have seen nephrologists, compared with non-neph-
rologists, has been widely reported previously (8,13,14), we felt
it was critical to account for nephrology referral in reporting
these outcomes, although assessing the effect of nephrology
referral was not a primary objective in this study. It is impor-
tant to distinguish that our methods of analysis did not permit
us to determine which clinic actually ordered the tests, and we
primarily used nephrology referral as an adjustment variable.

Because all other targets were achieved at least as often if not
more frequently among Blacks than Whites, the one exception,
monitoring of LDL levels, is puzzling. According to recent
KDOQI guidelines on management of dyslipidemias, all adults
with CKD (eGFR <60 cc/min/1.73 m?) should be evaluated for
dyslipidemia. However, this guideline was not released before
the timeframe of the study. Previous management should have
depended on National Centers for Environmental Prediction
guidelines, but even adjusted for the lower prevalence of cor-
onary artery disease and younger age, the lower rate of order-
ing of LDL labs in Blacks persisted. Disparity of this sort was
not noted in the VA health system (15) or in civilian medical
systems (16). Ordering of LDL levels may also be particularly
driven by socioeconomic status, and in many physicians” per-
sonal experience, patients are often much more concerned
about their “cholesterol” level than other aspects of their health
that may be much more pressing, perhaps in a manner similar
to advertisement-driven requests for medication prescriptions
(the “ask your doctor” phenomenon). Our hypothesis would be
that White patients, compared with Blacks, would be more
likely to request lipid testing, and thus influence provider
monitoring, adjusted for other factors, in the DOD system. This
finding certainly warrants further investigation into our own
health targets, which may or may not have implications for
other health systems.

A few other targets in the study warrant specific comment.
Although relative rates of ordering of PTH and vitamin D levels
favored Blacks in this study, overall rates of ordering these tests
was low. This is not surprising because the dates of the study
came immediately after the release of the first KDOQI clinical
practice guidelines for bone and mineral metabolism, which set
the standard for these tests. Many practitioners had previously
based their ordering of PTH on serum calcium or phosphorous
levels, and ordering of Vitamin D levels was unusual. How-
ever, we think this provides useful baseline data, and indicates
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that Black beneficiaries did not receive significantly less atten-
tion to these goals even before national guidelines were dis-
seminated. Our clinic made the monitoring of PTH and Vitamin
D levels its main performance improvement project for the 2006
academic year partly on the basis of these data.

In contrast to the results of our primary comparison of Black
versus White race, the frequency of reaching targets for Other
races was significantly lower for three measures (phosphorous,
hemoglobin, and Vitamin D) and in general much more likely
to be lower than Whites, the reverse of the trend observed for
Blacks. During the time period, DOD racial categories did not
have an indicator for Hispanic race, and the number of Asians
was too small to assess separately. The use of the MDRD
equation for estimating GFR does not make allowance for race
other than Black, and to date the consensus from available
literature does not suggest this is necessary. Furthermore, we
did not have information on height or weight to calculate
patient body surface area or ideal body weight. There are
known reported limitations of the widely used MDRD equa-
tion, particularly for Asians (17), which are only partly ex-
plained by differences in body size. Because our information on
this category is by definition quite limited, our conclusions
must also be quite limited. It does suggest, however, that the
use of the current eGFR equations to guide provision of CKD
care may have limitations to which providers should be alerted,
and that using the current eGFR equation may not solve certain
disparities in providing CKD care. This may be related to the
increased use of NSAID among this group. The increased or-
dering of urine protein and ACE or ARB was unexpected but
might be due to small sample size and coincidental higher prev-
alence of certain glomerular diseases (such as IgA nephropathy) in
this group, which we did not specifically assess in the study.

This study has several limitations that may influence inter-
pretation of its results. As with all administrative databases,
race was self-reported in the DOD. The validity of racial cate-
gories is being called into question, and in the military envi-
ronment, racial combinations (especially Black and Asian, as
well as Black Hispanic) are likely more common than in the
general population, which may increase the possibility of mis-
classification. Lack of information on Hispanic race in particu-
lar could have resulted in misclassification bias if Hispanics are
more likely to refer to themselves as “White” than “Black.”
Reporting of race generally remains mutually exclusive and is
often a matter of patient/family preference and/or controver-
sial. However, outcomes associated with race are an institution-
alized aspect of American culture, and therefore medical care
(e.g., reporting of US Renal Data System, originally intended to
inform Congress, routinely includes race). In addition, we did
our best to avoid including beneficiaries who had acute kidney
injury or dialysis treatments, but in the absence of individual
chart audit, which was not possible with this protocol, we
cannot absolutely exclude misclassification bias. We cannot
exclude misclassification or under-ascertainment of comorbid
conditions, although the methods we used have been generally
reported in the literature. The provision of targets over a 12-mo
period is arbitrary but consistent with national recommenda-
tions. As a retrospective cohort study, we cannot exclude ob-
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servation bias in which sicker patients would be more likely to
have laboratory results ordered than those who remain healthy,
independent of compliance with targets. However, our out-
comes did not assess the total number of laboratory tests or
medications ordered but focused on meeting national consen-
sus recommendations. Also, as a retrospective cohort study, we
could not exclude residual confounding. As shown in the ta-
bles, there were many demographic differences between Black
and White beneficiaries. By definition we could not adjust for
unmeasured confounders.

In summary, in a cohort of stage 3 and 4 CKD patients
receiving their care in the DOD health system, compliance with
recommended targets was not significantly lower for Black,
compared with White, beneficiaries with the exception of less
frequent monitoring of LDL cholesterol levels. In a health sys-
tem that provides medical benefits to its beneficiaries equitably
and without cost, disparities between care provided to Black
versus White beneficiaries documented in other aspects of US
medical care were largely not observed. The results observed
for beneficiaries categorized as Other race are preliminary and
suggest the need for further study.

Disclosures
None.
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