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Executive Summary: Kidney Early Evaluation Program (KEEP) 2008
Annual Data Report
George L. Bakris, MD,1 Peter A. McCullough, MD, MPH,2 and Allan J. Collins, MD3,4
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he National Kidney Foundation Kidney
Early Evaluation Program (KEEP) is in its

inth year of operation. Comprising data col-
ected from more than 100,000 people who have
lready been screened for kidney disease in the
nited States, the KEEP database is the largest
atabase of its type to provide information about
hronic kidney disease (CKD) in the United
tates. Annual Data Reports, published yearly in

he American Journal of Kidney Diseases, serve
s a compendium of information for interested
eaders. To ease the burden of information and
ocus the information, 3 key articles are pre-
ented this year to summarize the major high
oints for busy nephrologists. Trend figures and
eference tables in the KEEP 2008 Annual Data
eport complement these articles. The reference

ables present basic and informative participant-
nd affiliate-level data included for easy refer-
nce.

For the present issue, the KEEP Executive
ommittee developed thematic articles that de-

cribe and present KEEP data in the context of
nown associated cardiovascular risk factors,
ncluding diabetes and hypertension. This report
ncludes the most recent data (August 2000 to
ecember 31, 2007) supplied by the KEEP Data
oordinating Center. The articles were written

rom the perspective of the respective authors.
ll articles were peer reviewed by the KEEP
xecutive Committee and reviewers for the
merican Journal of Kidney Diseases.
The articles represent a distillation of data.

hey focus on key topics agreed upon by the
EEP Steering Committee as the most important

ssues to highlight from the database. KEEP data

re complementary to the nationally representa-

merican Journal of Kidney Diseases, Vol 53, No 4, Suppl 4 (April
ive National Health and Nutrition Examination
urvey (NHANES) 1999-2006 data in looking
pecifically for awareness of kidney disease in
he community and for the presence of cardiovas-
ular risk factors associated with various stages
f kidney disease, and the data sets are compared
n several dimensions.
In the first article, Bhuriya et al examine 4,472

atients with stages 3 and 4 CKD from the KEEP
atabase and evaluate the association between
lasma parathyroid hormone level and prevalent
ardiovascular disease. Parathyroid hormone lev-
ls greater than 70 pg/mL (the highest tertile)
ere independently associated with prevalent

ardiovascular disease; however, no association
as found between parathyroid hormone level

nd serum phosphorus or calcium level. These
ata further confirm the association between mea-
ures of CKD mineral and bone disorders with
ardiovascular disease. Speculation about the
iological explanation for this association in-
ludes accelerated cardiovascular calcification
nd increased vascular stiffness. Either of these

From the 1Department of Medicine, Hypertensive Dis-
ases Unit, University of Chicago, Pritzker School of Medi-
ine, Chicago, IL; 2Division of Nutrition and Preventive
edicine, William Beaumont Hospital, Royal Oak, MI;

Chronic Disease Research Group, Minneapolis Medical
esearch Foundation; and 4Department of Medicine, Univer-
ity of Minnesota, Minneapolis, MN.

Address correspondence to Allan J. Collins, MD, Chronic
isease Research Group, Minneapolis Medical Research
oundation, 914 South 8th St, Ste S-406, Minneapolis, MN
5404. E-mail: acollins@cdrg.org
© 2009 by the National Kidney Foundation, Inc.
0272-6386/09/5304-0101$36.00/0

doi:10.1053/j.ajkd.2009.01.003
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Bakris, McCullough, and CollinsS2
rocesses, if dominant, could lead to outcomes
ifferent from standard treatments for cardiovas-
ular disease and raise interest in new renal-
pecific diagnostic and therapeutic targets for
ardiovascular disease in patients with CKD.

In the second article, Whaley-Connell et al
ocus on the presence of metabolic abnormalities
n KEEP and NHANES; specifically, diabetes
nd level of glycemia, assessed in the context of
articipant awareness of CKD. The investigators
ote that KEEP and NHANES data are congru-
nt regarding greater diabetes prevalence with
KD. However, lack of CKD awareness in KEEP
articipants with diabetes highlights the need for
new approach in diabetes education with a

ocus on screening, awareness, and management
f CKD risk. As a targeted screening program,
EEP may represent a higher risk and more
otivated population; thus, general population

wareness likely would be even worse.
In the third article, Kalaitzidis et al compare

ypertension prevalence in the KEEP and

HANES populations, with a specific emphasis p
n the demographic distribution of similarities
nd differences between databases. Importantly,
his report emphasizes amplification of the fre-
uency and intensity of hypertension as an asso-
iated risk factor in patients at risk of and with
KD in the KEEP population. Findings with

espect to obesity portend future trends in the
HANES population with respect to increases in
ypertension and CKD as a consequence of
ncreasing body mass index.

We hope that this collection of articles describ-
ng KEEP data will be informative and useful for
esearchers, clinicians, and public health offi-
ials alike. Our aim is to position these analyses
s descriptive and hypothesis-generating pieces
o provide a springboard for future population-
ased and translational research. The overarch-
ng goal is to improve health outcomes for pa-
ients with CKD by better informing patients and
linicians, as well as the general public, about the
isks associated with kidney disease and by influ-
ncing public health policy concerning this im-

ortant disease state.



C
r
d
c
m
c
l
i

c
C
e
d
h
r
a
s
t
a
p
m
l

A

Plasma Parathyroid Hormone Level and Prevalent Cardiovascular
Disease in CKD Stages 3 and 4: An Analysis From the Kidney Early

Evaluation Program (KEEP)

Rohit Bhuriya, MD,1 Suying Li, PhD,2 Shu-Cheng Chen, MS,2 Peter A. McCullough, MD, MPH,3,4,5

and George L. Bakris, MD6

Background: Cardiovascular disease (CVD) is the most common cause of death in patients with
chronic kidney disease (CKD). Secondary hyperparathyroidism is common in patients with CKD, and its
relationship to CVD is not well defined. This analysis aims to assess whether serum intact parathyroid
hormone (PTH) level is an independent risk factor for CVD in patients with CKD stages 3 and 4.

Methods: In this cross-sectional study, medical history surveys, including CVD events, were
collected from 4,472 patients with stages 3 and 4 CKD identified by the National Kidney Foundation
Kidney Early Evaluation Program (KEEP), which included blood pressure measurement and laboratory
testing. Age, hemoglobin level, estimated glomerular filtration rate, serum phosphorus level, and serum
calcium level were evaluated as continuous variables, and plasma PTH levels, by tertile: less than 35,
35 to 70, and greater than 70 pg/mL. Multivariate logistic regression was used to estimate odds ratios
(ORs) of CVD predictor variables.

Results: Mean age was 68.3 � 11.8 years. Of the study population, 68% were women, 69% were
white, 6% were current smokers, 45% were obese, 46% had diabetes, and 83% had hypertension. A
history of CVD was present for 1,972 (44.1%), and plasma PTH level greater than 70 pg/mL, for 2,239
(50.1%). Multivariate logistic regression showed ORs for CVD events increasing with age (OR, 1.03;
P � 0.001), male sex (OR, 1.51; P � 0.001), diabetes (OR, 1.73; P � 0.001), hypertension (OR, 1.43;
P � 0.001), and intact PTH level greater than 70 pg/mL (OR, 1.51; P � 0.001; reference, �35 pg/mL).

Conclusions: PTH level greater than 70 pg/mL is independently associated with CVD events in
patients with CKD stages 3 and 4. No association was observed between serum phosphorus or calcium
level and CVD events. These findings provide support for intact PTH testing, along with testing for other
indicators of CKD mineral and bone disorders, at earlier CKD stages.
Am J Kidney Dis 53(S4):S3-S10. © 2009 by the National Kidney Foundation, Inc.

INDEX WORDS: Cardiovascular disease; chronic kidney disease; parathyroid hormone.
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hronic kidney disease (CKD) is well estab-
lished as a risk state that results in greater

ates of prevalent and incident cardiovascular
isease (CVD),1-3 and CVD is the most common
ause of death in patients with CKD. As esti-
ated glomerular filtration rate (eGFR) de-

reases to less than 60 mL/min/1.73 m2 in popu-
ations, CVD prevalence and future mortality
ncrease.4

Increased attention has been focused on endo-
rine abnormalities in patients with advanced
KD to help explain these associations.5,6 Min-
ral and bone disorders related to CKD are
efined by abnormalities in phosphate retention,
ypercalcemia or hypocalcemia, hyperparathy-
oidism, increased alkaline phosphatase level,
bnormalities in bone turnover, and vascular and
oft-tissue calcification.7 Secondary hyperpara-
hyroidism is often the first and most recogniz-
ble laboratory signal of this complication because
arathyroid hormone (PTH) is a compensatory
echanism to maintain calcium and phosphorus
evels within physiological ranges despite renal

merican Journal of Kidney Diseases, Vol 53, No 4, Suppl 4 (April
hosphate retention and decreasing 1,25 dihy-
roxyvitamin D production. Increased PTH lev-
ls predict myocardial and coronary heart dis-
ase in people with normal calcium levels and no
idney failure.8 PTH has been linked to a plethora
f adverse cardiovascular events,9 and PTH re-
eptors are present in the heart.10 Increases in
TH levels are known to increase cardiac contrac-

From the 1Department of Medicine, Chicago Medical
chool, North Chicago, IL; 2Chronic Disease Research
roup, Minneapolis Medical Research Foundation, Minne-
polis, MN; Divisions of 3Cardiology, 4Nutrition, and 5Pre-
entive Medicine, Department of Medicine, William Beau-
ont Hospital, Royal Oak, MI; and 6Hypertensive Diseases
nit, Department of Medicine, University of Chicago, Pritz-

er School of Medicine, Chicago, IL.
Received October 16, 2008. Accepted in revised form

ovember 19, 2008.
Address correspondence to George L. Bakris, MD, Univer-

ity of Chicago School of Medicine, 5841 S Maryland Ave,
C 1027, Chicago, IL 60637. E-mail: gbakris@gmail.com
© 2009 by the National Kidney Foundation, Inc.
0272-6386/09/5304-0102$36.00/0

doi:10.1053/j.ajkd.2008.11.029
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Bhuriya et alS4
ility11,12 and induce myocardial hypertrophy13

nd interstitial fibrosis14 in animal studies. Clini-
al studies indicate that PTH may contribute to
he development of left ventricular hypertro-
hy.15 Increased PTH levels can exacerbate ath-
rosclerosis by contributing to hyperlipidemia16,17

nd impaired glucose tolerance.18,19 Effects of
TH on vascular endothelial function and growth
ay contribute to increased vascular tone and

tiffness,20-22 thereby leading to hypertension.
TH may have a role in the calcification of
therosclerotic lesions.23,24

Most data related to PTH and CVD outcomes
re based on patients with stage 5 CKD who are
n dialysis therapy and being treated with a
ariety of drugs that influence calcium, phospho-
us, and PTH. The relationship between second-
ry hyperparathyroidism and CVD in patients
ith earlier CKD stages has not been fully stud-

ed. We sought to evaluate the independent rela-
ionship, if any, between PTH level and preva-
ent CVD in participants in a nationwide CKD
creening program.

METHODS

idney Early EvaluationProgram

The Kidney Early Evaluation Program (KEEP) is a free
ommunity-based health screening program that targets popu-
ations 18 years and older with a history of diabetes or
ypertension or a first-order relative with diabetes, hyperten-
ion, or kidney disease. KEEP was launched by the National
idney Foundation in August 2000 after a pilot program

onducted early in 1997 screened about 900 participants.
he KEEP database has been fully described previously.25

eginning November 1, 2005, PTH tests are performed for
articipants with eGFR less than 60 mL/min/1.73 m2. Our
tudy population includes only eligible KEEP participants
rom November 1, 2005, through December 31, 2007, with
GFR less than 60 mL/min/1.73 m2.

For these participants, additional reflex calcium and phos-
horus testing was performed. Calcium and phosphorus
evels were determined using the Architect c8000 (Abbott
aboratories, Abbott Park, IL) with Arsenazo-III dye for
alcium and ammonium molybdate for phosphorus. Blood
or intact PTH testing was collected in EDTA tubes. The
ntact PTH assay was performed using Immulite 2000 (Sie-
ens Medical Solutions Diagnostics, Los Angeles, CA), a

-site chemiluminescent enzyme-labeled immunometric as-
ay. All laboratory tests were conducted at Consolidated
aboratory Services, Van Nuys, CA.
Between November 1, 2005, and December 31, 2007,

TH data were available for 4,772 eligible KEEP partici-
ants with eGFR less than 60 mL/min/1.73 m2. Of these, 29
ith eGFR less than 15 mL/min/1.73 m2 were excluded, and
n additional 271 with missing CVD status were excluded. A
he study cohort for this analysis thus included 4,472
ligible KEEP participants.

efinitions

eGFR was calculated using the isotope dilution mass
pectometry–traceable 4-variable Modification of Diet in
enal Disease (MDRD) Study equation,26 and serum creati-
ine was calibrated to the Cleveland Clinic Research Labo-
atory.27 Albumin-creatinine ratios were calculated from
rine samples and recorded as less than 30, 30 to 300, or
reater than 300 mg/g. The study targeted only patients with
KD stages 3 to 4, defined as stage 3, eGFR of 30 to 59
L/min/1.73 m2, and stage 4, eGFR of 15 to 29 mL/min/

.73 m2.
Diabetes mellitus was defined as history of diabetes

self-report or retinopathy) or use of medications for diabe-
es. Hypertension was defined as history of hypertension
self-report) or use of medications for hypertension. In-
reased blood pressure was defined as systolic blood pres-
ure of 130 mm Hg or greater or diastolic blood pressure of
0 mm Hg or greater. Self-reported CVD included heart
ttack, stroke, abnormal heart rhythm, heart angioplasty,
eart bypass, or heart failure. Participants were asked, “Have
ou been told by a doctor or health care professional of
aving any of the following (mark all that apply)? Heart
ttack, heart bypass surgery, heart angioplasty, stroke, heart
ailure (fluid in the lungs), abnormal heart rhythm.” Obesity
as defined as body mass index of 30 kg/m2 or greater.

tatistical Analysis

Participant characteristics by CVD status were compared
or demographic differences; �2 test was used to assess the
tatistical significance of these differences. Multivariate lo-
istic regression was used to estimate the odds ratio (OR) of
VD. Age, hemoglobin level, eGFR, plasma PTH level,

erum phosphorus level, and serum calcium level were
tudied as continuous variables. The Cochran-Armitage trend
est was used to study the CVD prevalence trend stratified by
lasma PTH levels. Because of gaps in the available data,
he National Kidney Foundation Kidney Disease Outcomes
uality Initiative (KDOQI) guideline for target range of

ntact PTH plasma levels for patients with stages 3 and 4
KD is opinion based. The recommended target ranges are
5 to 70 pg/mL at stage 3 and 70 to 110 pg/mL at stage 4.
herefore, we also studied PTH levels as tertiles with values

ess than 35, 35 to 70, and greater than 70 pg/mL. Other
ontrolled variables were sex, race, obesity, smoking status,
ducation, self-reported diabetes, self-reported hyperten-
ion, increased blood pressure, and albumin-creatinine ratio.

RESULTS

We compared demographic and health vari-
bles (Tables 1 and 2, respectively) between
roups with missing CVD status (n � 271) and
nown CVD status (n � 4,472). There were no
tatistical differences (all P � 0.10), except for
he increased blood pressure variable (P � 0.003).

nalysis for events was performed for only par-
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PTH and Cardiovascular Disease in CKD S5
icipants with known CVD status, and the blood
ressure difference disappeared because the num-
er (n � 271) of participants with missing CVD
tatus was too small.

Table 1. Demographic Ch

Characteristic
All

(N � 4,472)

Age (y) 68.3 � 11.8
Women (%) 68.3
Race (%)

White 69.1
African American 19.8
Other 11.1

�High school education (%) 81.3
Current smoker (%) 5.9
Health insurance coverage (%) 89.9
Family history† (%) 81.6

Note: Values expressed as mean � SD or percent. Parathyro
*P values refer to parathyroid hormone levels.
†Family history of hypertension, diabetes mellitus, or kidn

Table 2. Healt

Variable All

Body mass index (kg/m2) 30.3 � 6.6
Self-reported diabetes (%) 45.6
Self-reported hypertension (%) 82.8
Increased blood pressure† (%) 71.8
Systolic blood pressure (mm Hg) 136.8 � 20.4
Diastolic blood pressure (mm Hg) 76.4 � 12.0
Albumin-creatinine ratio (mg/g)‡

�30 (%) 76.7
30-300 (%) 18.8
�300 (%) 4.4

eGFR (mL/min/1.73 m2)
15-30 (%) 5.3
31-59 (%) 94.7

eGFR (mL/min/1.73 m2) 48.2 � 9.3
Anemia§ (%) 22.1
Hyperphosphatemia� (%) 6.9
Phosphorus (mg/dL) 3.8 � 0.7
Hypocalcemia¶ (%) 0.5
Calcium (mg/dL) 9.6 � 0.5

Note: Values expressed as mean � SD or percent. Con
2, �0.01667; hemoglobin in g/dL to g/L, �10; phosphor
0.2495. Parathyroid hormone levels expressed in pg/mL
Abbreviation: eGFR, estimated glomerular filtration rate.
*P values refer to parathyroid hormone levels.
†Systolic blood pressure of 130 mm Hg or greater or dias
‡Microalbuminuria, 30 to 300 mg/g; macroalbuminuria, g
§Hemoglobin level less than 13 g/dL in men and less tha
�Phosphorus level greater than 4.6 mg/dL.

¶Calcium level less than 8.4 mg/dL.
For the 4,472 eligible participants, mean PTH
evel was 83.9 � 57.6 pg/mL, and median value
as 71 pg/mL. The 75% and 25% quantiles were
04 and 47 pg/mL, respectively.

ristics of the Population

Parathyroid Hormone (pg/mL)

P*
35
544)

35-70
(n � 1,689)

�70
(n � 2,239)

� 12.0 67.5 � 11.6 69.4 � 11.8 �0.001
0.4 69.3 67.0 0.2

�0.001
6.6 73.2 64.2
4.0 14.9 24.9
9.4 11.8 10.9
4.4 83.6 78.7 �0.001
6.0 6.1 5.8 0.9
8.9 89.8 90.1 0.7
1.1 82.8 80.8 0.3

one levels expressed in pg/mL and ng/L are equivalent.

ease.

ening Results

Parathyroid Hormone (pg/mL)

P*35 35-70 �70

� 6.3 30.0 � 6.5 30.6 � 6.7 0.002
1.0 45.1 44.7 0.03
0.7 80.2 85.2 �0.001
9.4 71.3 72.7 0.3
� 19.7 136.4 � 19.9 137.5 � 20.9 0.007
� 11.0 76.2 � 11.4 76.8 � 12.6 0.08

�0.001
4.8 82.2 70.7
2.6 15.0 23.2
2.6 2.8 6.1

�0.001
2.6 2.4 8.2
7.4 97.6 91.8
� 7.9 50.1 � 8.0 46.3 � 10.1 �0.001

9.9 17.6 26.0 �0.001
9.9 6.9 6.2 0.009
� 0.6 3.8 � 0.6 3.7 � 0.7 �0.001

0.2 0.2 0.9 0.02
� 0.5 9.6 � 0.5 9.5 � 0.5 �0.001

factors for units: eGFR in mL/min/1.73 m2 to mL/s/1.73
g/dL to mmol/L, �0.3229; calcium in mg/dL to mmol/L,

/L are equivalent.

ood pressure of 80 mm Hg or greater.
than 300 mg/g.
dL in women.
aracte

�
(n �
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8
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Bhuriya et alS6
For the total study population, mean age was
8.3 � 11.8 years; 68% were women, 69% were
hite, and 6% were current smokers. Grouping
y PTH tertiles (Table 1) showed significantly
nequal participant distribution for age, race, and
ducational status. Equal participant distribu-
ions for women, smoking status, insurance cov-

Figure 1. Cardiovascular disease prevalence stratified
y parathyroid hormone (PTH) level. P � 0.001 for Coch-
an-Armitage trend test. PTH levels expressed in pg/mL
nd ng/L are equivalent.

Table 3. Unadjusted Odds Ratios

Variable

Age*
Men
Race

White
African American
Other

Current smoker
�High school education
Body mass index � 30 kg/m2

Self-reported diabetes
Self-reported hypertension
Increased blood pressure†
Albumin-creatine ratio (mg/g)

�30
30-300
�300

eGFR‡
Hemoglobin*
Phosphorus*
Calcium*
PTH (pg/mL)

�35
35-70
�70

PTH value‡

Note: PTH levels expressed in pg/mL and ng/L are equiv
Abbreviations: eGFR, estimated glomerular filtration rate
*Continuous variables.
†Systolic blood pressure of 130 mm Hg or greater or dias

‡Per 5-unit increase.
rage, and family history of diseases were ob-
erved for all tertiles.

For 4,233 participants, eGFR was 30 to 60
L/min/1.73 m2, and for 239, eGFR was 15 to

0 mL/min/1.73 m2. Secondary hyperparathyroid-
sm prevalence was 3,928 (88%), with PTH level
reater than 70 pg/mL for 2,239 (50.1%). Of the
otal population, 45% were obese, 46% had dia-
etes, 83% had hypertension, 22% were anemic,
8.8% had microalbuminuria, 4.4% had mac-
oalbuminuria, 6.9% had hyperphosphatemia, and
.5% had hypocalcemia. Grouping by PTH ter-
iles (Table 2) showed significantly unequal par-
icipant distribution for all variables except in-
reased blood pressure.

A total of 1,972 participants self-reported a
istory of CVD. Non–mutually exclusive catego-
ies were 721 self-reported heart attacks, 487
trokes, 1,075 abnormal heart rhythms, 470 an-
ioplasties, 482 heart bypass surgeries, and 357

evalent Cardiovascular Disease

atio (95% confidence interval) P

1.03 (1.03-1.04) �0.001
1.45 (1.28-1.65) �0.001

1.00 (reference)
0.83 (0.72-0.97) 0.02
0.77 (0.63-0.93) 0.007
1.03 (0.79-1.33) 0.8
0.92 (0.79-1.07) 0.3
0.93 (0.83-1.05) 0.2
1.79 (1.58-2.01) �0.001
1.87 (1.58-2.20) �0.001
0.86 (0.75-0.98) 0.02

1.00 (reference)
1.35 (1.16-1.57) �0.001
1.66 (1.24-2.22) �0.001
0.97 (0.96-0.98) �0.001
0.93 (0.89-0.97) �0.001
0.99 (0.91-1.08) 0.8
0.85 (0.75-0.95) 0.006

1.00 (reference)
1.16 (0.95-1.42) 0.1
1.61 (1.33-1.95) �0.001
1.02 (1.01-1.02) �0.001

parathyroid hormone.

ood pressure of 80 mm Hg or greater.
for Pr

Odds R

alent.
; PTH,

tolic bl
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PTH and Cardiovascular Disease in CKD S7
eart failures. Unadjusted prevalent rates of CVD
y PTH level are shown in Fig 1, and unadjusted
Rs for prevalent CVD are listed in Table 3. The

onventional CVD risk factors of age, male sex,
frican American race, diabetes, and hyperten-

ion were significantly associated with CVD
revalence. We noted a trend toward increased
VD prevalence in smokers, but the OR was not

tatistically significant. Considering CKD com-
onents, albumin-creatinine ratio of 30 mg/g or
reater was found to be a marker of CVD. CVD
revalence decreased significantly with increased
GFR and increased hemoglobin level; CVD
revalence increased significantly with increased
TH level when tested as a continuous variable
OR, 1.02; 95% confidence interval [CI], 1.01 to
.02; P � 0.001) and for participants with PTH
evels greater than 70 pg/mL (OR, 1.61; 95% CI,
.33 to 1.95; P � 0.001), with a nonsignificant
elationship of CVD prevalence with serum phos-
horus level.
On multiple logistic regression analysis

Table 4), the conventional CVD risk factors
f age, male sex, African American race, diabe-
es, and hypertension were significantly associ-

Table 4. Odds Ratios for Cardiovascular Disease From
a Contin

Variable O

Age*
Men
Race

White
African American
Other

Current smoker
�High school education
Body mass index � 30 kg/m2

Self-reported diabetes
Self-reported hypertension
Increased blood pressure†
Albumin-creatinine ratio (mg/g)

�30
30-300
�300

eGFR‡
Hemoglobin*
Phosphorus*
Calcium*
PTH value‡

Abbreviations: eGFR, estimated glomerular filtration rate
*Continuous variables.
†Systolic blood pressure of 130 mm Hg or greater or dias

‡Per 5-unit increase.
ted with CVD prevalence, and CVD was signifi-
antly more prevalent in smokers. Considering
KD components, CVD prevalence significantly

ncreased with decreased eGFR; CVD was com-
on in participants with albumin-creatinine ra-

ios of 30 mg/g or greater and low hemoglobin
evels. When plasma PTH level was tested as a
ontinuous variable, increases were significantly
ssociated with increases in CVD prevalence
OR, 1.01; 95% CI, 1.01 to 1.02; P � 0.001).

hen tested as tertiles (Table 5), plasma PTH
evel greater than 70 pg/mL was significantly
ssociated with CVD prevalence (OR, 1.51; 95%
I, 1.21 to 1.88; P � 0.001), with a nonsignifi-
ant relationship of CVD prevalence with serum
alcium and phosphorus levels.

DISCUSSION

We found in a well-characterized population
creened for CKD that secondary hyperparathy-
oidism with plasma PTH levels greater than 70
g/mL was common and significantly associated
ith prevalent CVD. This association was inde-
endent of eGFR and calcium and phosphorus
evels. It is consistent with the biological charac-

variate Logistic Regression, Parathyroid Hormone as
ariable

io (95% confidence interval) P

1.03 (1.02-1.04) �0.001
1.51 (1.30-1.77) �0.001

1.00 (reference)
0.84 (0.70-1.01) 0.06
0.77 (0.61-0.96) 0.02
1.41 (1.06-1.87) 0.02
1.11 (0.94-1.32) 0.2
0.98 (0.85-1.13) 0.8
1.72 (1.50-1.98) �0.001
1.43 (1.18-1.73) �0.001
0.80 (0.69-0.93) 0.003

1.00 (reference)
1.13 (0.95-1.34) 0.2
1.21 (0.87-1.70) 0.3
0.94 (0.90-0.98) 0.003
0.99 (0.94-1.05) 0.8
1.09 (0.99-1.21) 0.08
0.99 (0.86-1.14) 0.9
1.01 (1.01-1.02) �0.001

parathyroid hormone.

ood pressure of 80 mm H or greater.
Multi
uous V

dds Rat

; PTH,

tolic bl
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Bhuriya et alS8
eristics of CKD mineral and bone disorder, in
hich PTH is a compensatory hormone working

o maintain calcium and phosphorus homeostasis
n the setting of reduced vitamin D.

The relationship of CKD and CVD has been
escribed in numerous previous studies. Go et al4

bserved an independent graded association
etween reduced eGFR and CVD. McCul-
ough et al28 reported on individual components
f CKD, namely anemia and microalbuminuria,
s CVD risk states in addition to reduced eGFR.
he KDOQI guidelines recommend screening

or CKD mineral and bone disorders, including
TH testing, for patients at eGFR less than 60
L/min/1.73 m2. The KDOQI recommendations

efine desirable serum PTH levels at various
KD stages. Our findings provide further sup-
ort for these guidelines because increased PTH
evel appears to signal greater risk of prevalent

Table 5. Odds Ratios for Cardiovascular Diseas
Hormon

Variable O

Age*
Men
Race

White
African American
Other

Current smoker
�High school education
Body mass index � 30 kg/m2

Self-reported diabetes
Self-reported hypertension
Increased blood pressure†
Albumin-creatinine ratio (mg/g)

�30
30-300
�300

eGFR‡
Hemoglobin*
Phosphorus*
Calcium*
PTH (pg/mL)

�35
35-70
�70

Note: Parathyroid hormone levels expressed in pg/mL an
Abbreviations: eGFR, estimated glomerular filtration rate
*Continuous variables.
†Systolic blood pressure of 130 mm Hg or greater or dias
‡Per 5-unit increase.
VD. p
Results from our study and others4,28 suggest
hat screening for CVD could yield high returns
n patients with CKD risk markers, including
TH levels, but who do not report a CVD his-

ory. Hyperparathyroidism is one measure of the
ystemic CKD mineral and bone disorder that is
uantifiable by using laboratory testing. High
TH levels have been implicated in patients with
yocardial hypertrophy, myocardial fibrosis,
yocardial calcium deposition, atherosclerosis,

alcification of atherosclerotic lesions, vascular
tiffness, and hypertension,9 all of which may
irectly contribute to morbidity and mortality
rom cardiovascular causes secondary to arrhyth-
ias, ischemia, and decreased left ventricular

unction.
This study has several limitations. Because the
ean age of the population was 68 years, these

ata may not generalize to relatively younger

Multivariate Logistic Regression, Parathyroid
ertiles

io (95% confidence interval) P

1.03 (1.02-1.04) �0.001
1.51 (1.29-1.76) �0.001

1.00 (reference)
0.85 (0.71-1.02) 0.08
0.76 (0.61-0.95) 0.02
1.40 (1.05-1.87) 0.02
1.12 (0.94-1.33) 0.2
0.98 (0.85-1.13) 0.8
1.73 (1.51-1.99) �0.001
1.43 (1.18-1.73) �0.001
0.79 (0.68-0.92) 0.002

1.00 (reference)
1.13 (0.95-1.34) 0.2
1.24 (0.88-1.73) 0.2
0.93 (0.89-0.97) �0.001
0.99 (0.94-1.04) 0.8
1.10 (0.99-1.21) 0.07
0.99 (0.86-1.14) 0.9

1.00 (reference)
1.22 (0.97-1.52) 0.09
1.51 (1.21-1.88) �0.001

are equivalent.
parathyroid hormone.

ood pressure of 80 mm Hg or greater.
e From
e as T

dds Rat

d ng/L
; PTH,

tolic bl
opulations. Limitations common to population
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PTH and Cardiovascular Disease in CKD S9
creening studies also apply here. Participants
ere volunteers and likely motivated by their

ecognized risk of CKD. However, because KEEP
creening recruitment materials do not include
he terms “heart” or “cardiovascular disease,”
articipants likely enrolled based on concern
bout CKD, and CVD likely represents a mea-
ured variable. Self-reported CVD has inherent
ariance related to both overreporting and under-
eporting. Because of the cross-sectional nature
f this study, causal relationships between plasma
TH levels and CVD cannot be defined. Because
TH level potentially is modifiable, if a causal
elationship could be proved, testing would pro-
ide an opportunity to manage PTH levels.
Lipid values were not measured and could be a

ource of uncontrolled confounding. We did not
ave electrocardiographic, echocardiographic, or
linical record confirmation of myocardial infarc-
ion, stroke, or abnormal heart rhythm. We did
ot have information regarding the percentage of
atients treated for metabolic complications of
KD. Thus, patients with greater plasma PTH

evels could have been misclassified to a lower
TH tertile, thereby diluting CVD events in the
igher tertile. PTH level increase is in response
o decreases in the renal production of 1,25
ihydroxyvitamin D, and hypovitaminosis D it-
elf has been implicated in CVD.29-32 Vitamin D
evels were not measured and could be a source
f uncontrolled confounding. This was only par-
ially taken into consideration by related markers
serum calcium and phosphate levels).

The current KDOQI guidelines to maintain
ntact PTH levels within a defined range of
ptimal values for each stage of CKD and adjust
ntact PTH-reducing treatments accordingly were
erived from Allegro (Nichols Institute, San Juan
apistrano, CA) intact PTH immunoradiometric
ssay. In this study, the intact PTH assay was
erformed using Immulite 2000 (Siemens Medi-
al Solutions Diagnostics, Deerfield, IL), a 2-site
hemiluminescent enzyme-labeled immunomet-
ic assay. Studies have reported marked variabil-
ty in circulating PTH values caused by the
ature of the assay and/or blood specimen
ype.33,34 Because of high intermethod variabil-
ty in PTH measurement, the association of intact
TH level with CVD may not be comparable

hen using different methods. 2
In conclusion, plasma PTH levels greater than
0 pg/mL are significantly associated with preva-
ent CVD events in patients with CKD stages 3
nd 4. Importantly, the association was indepen-
ent of eGFR and serum phosphorus and cal-
ium levels. These findings provide further sup-
ort for intact PTH testing, along with testing for
ther indicators of CKD mineral and bone disor-
ers, at earlier CKD stages.
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Diabetes Mellitus and CKD Awareness: The Kidney Early Evaluation
Program (KEEP) and National Health and Nutrition Examination

Survey (NHANES)

Adam Whaley-Connell, DO, MSPH,1 James R. Sowers, MD,1 Peter A. McCullough, MD, MPH,2

Tricia Roberts, MS,3 Samy I. McFarlane, MD, MPH,4 Shu-Cheng Chen, MS,3 Suying Li, PhD,3

Changchun Wang, MS,3 Allan J. Collins, MD,3 and George L. Bakris, MD,5 on behalf of the
KEEP Investigators

Background: Diabetes contributes to increased morbidity and mortality in patients with chronic
kidney disease (CKD). We sought to describe CKD awareness and identify factors associated with
optimal glycemic control in diabetic and nondiabetic individuals both aware and unaware of CKD.

Methods: This cross-sectional analysis compared Kidney Early Evaluation Program (KEEP) and
National Health and Nutrition and Examination Survey (NHANES) 1999 to 2006 participants with
diabetes and CKD. CKD was defined and staged using glomerular filtration rate (estimated by using the
4-variable Modification of Diet in Renal Disease Study equation) and urine albumin-creatinine ratio.
NHANES defined diabetes as self-reported diabetes or fasting plasma blood glucose level of 126 mg/dL
or greater, and KEEP as self-reported diabetes or diabetic retinopathy, use of diabetes medications,
fasting blood glucose level of 126 mg/dL or greater, or nonfasting glucose level of 200 mg/dL or greater.

Results: Of 77,077 KEEP participants, 20,200 (26.2%) were identified with CKD and 23,082 (29.9%)
were identified with diabetes. Of 9,536 NHANES participants, 1,743 (18.3%) were identified with CKD
and 1,127 (11.8%) were identified with diabetes. Of KEEP participants with diabetes and CKD (n �
7,853), 736 (9.4%) were aware of CKD. Trends in lack of CKD awareness were similar for KEEP
participants with and without diabetes. Unaware participants with and without diabetes identified with
stages 1 and 2 CKD were less likely to reach target glucose levels, defined as fasting glucose level less
than 126 mg/dL or nonfasting glucose level less than 140 mg/dL, than those with stages 3 to 5 (odds
ratio, 0.69; 95% confidence interval, 0.62 to 0.78; odds ratio, 0.69; 95% confidence interval, 0.58 to 0.81;
P � 0.001, respectively).

Conclusion: Our data support that KEEP, as a targeted screening program, is a more enriched
population with CKD and comorbid diabetes than NHANES. In addition, our findings highlight the
relationship between dysglycemia and early stages of unidentified CKD.
Am J Kidney Dis 53(S4):S11-S21. © 2009 by the National Kidney Foundation, Inc.

INDEX WORDS: Chronic kidney disease; diabetes; health screening.
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iabetes mellitus, types 1 and 2, is the lead-
ing cause of incident and prevalent chronic

idney disease (CKD), accounting for about 30%
o 40% of CKD and up to 45% of end-stage renal
isease.1,2 The hallmark of diabetic kidney dis-
ase is microalbuminuria, defined as a spot urine
rotein-creatinine ratio of 30 to 299 mg/g and
ound in approximately 45% of patients with
iabetes.1 Diabetes mellitus is associated with
everal comorbid conditions, including excess
diposity and traditional Framingham cardiovas-
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ular disease (CVD) risk factors (hypertension,
yslipidemia, tobacco use, and increasing age)
hat collectively predict high mortality.3,4

A relationship between visceral adiposity, insu-
in resistance, other metabolic risk factors, and
icroalbuminuria has been established.5-8 This

ssociation has been attributed largely to cardio-
ascular inflammation and oxidative stress, hy-
ertension, and dyslipidemia, which collectively
ncrease the comorbid risk associated with CKD.9

n addition, there is sufficient evidence to sug-
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Whaley-Connell et alS12
est a role for glycemic control in improving the
orbidity and mortality associated with diabe-

es.3,4 Optimal glucose control reduces the risk
f adverse kidney outcomes.10-12 Insulin resis-
ance and overt diabetes in kidney disease are
ncreasingly recognized as public health prob-
ems, highlighting the need for early awareness
nd detection.

CKD often is silent until advanced stages.
ecause many people with CKD are unaware of

ts presence, it often is identified in its later
tages, when opportunities to prevent adverse
utcomes are limited.1,13,14 Detection of CKD at
arlier stages would allow more time for evalua-
ion and treatment. To identify individuals at
reatest risk of CKD, the Kidney Early Evalua-
ion Program (KEEP) was developed by the
ational Kidney Foundation to provide screen-

ng for early CKD.15,16 KEEP is a free voluntary
ommunity-based kidney health screening pro-
ram designed to raise awareness and improve
etection of kidney disease in high-risk individu-
ls, those with diabetes mellitus or hypertension,
r a first-order relative with diabetes, hyperten-
ion, or kidney disease. Participants are recruited
ased on their perceived risk.
In this report of the KEEP data, we sought to

xamine the presence of diabetes mellitus in
articipants with CKD and compare it with Na-
ional Health and Nutrition Examination Survey
NHANES) 1999 to 2006 data. We further sought
o describe CKD awareness and identify factors
ssociated with optimal glycemic control in indi-
iduals with and without diabetes both aware
nd unaware of CKD.

METHODS

EEPandNHANESStudyParticipants

The study population included eligible KEEP participants
rom August 2000 through December 31, 2007, from 47
ational Kidney Foundation affiliates and 1,966 screening
rograms in 49 states and the District of Columbia. This
EEP study cohort includes 77,077 eligible participants
ith nonmissing values for CKD stage and diabetic status,
hereas the NHANES 1999 to 2006 cohort used in this

tudy was limited to participants with fasting plasma glucose
alues to define diabetes (n � 9,536). These NHANES data
ncluded participants 18 years or older, and for all analyses
sing smoking status, self-reported CVD, or self-reported
igh cholesterol level, included participants were 20 years or
lder. A complete description of the KEEP study and

HANES database has been previously published.17 d
efinitions

We applied common definitions for comorbid conditions
cross analyses and data sets, with some exceptions as noted
n the tables. Diabetes was primarily defined in the KEEP
ata as recognized history of diabetes (participant self-report
r retinopathy), use of medications to treat diabetes, or
asting blood glucose level of 126 mg/dL or greater or
onfasting blood glucose level of 200 mg/dL or greater in
he absence of self-report or medication use (labeled “newly
iagnosed diabetes” for the purpose of this article). Diabetes
as defined in NHANES data as self-reported diabetes or

asting plasma blood glucose level of 126 mg/dL or greater.
nlike the KEEP definition, the NHANES definition does
ot use nonfasting serum glucose values because this is not
ecommended by the NHANES investigators. Although these
efinitions in the 2 data sets are not identical, they are closer
han the previous approach of using only self-reported
iabetes in NHANES. However, alternative diabetes defini-
ions were used in some KEEP analyses, and these are
ndicated in the tables. For example, in select KEEP analy-
es, diabetes was defined as history of diabetes (self-report
r retinopathy) or use of diabetic medications. A modified
efinition was applied to analyses restricted to patients with
fasting plasma blood glucose value: history of diabetes

self-report or retinopathy), use of medications to treat
iabetes, or fasting blood glucose level of 126 mg/dL or
reater.
Estimated glomerular filtration rate (eGFR) was calcu-

ated using the isotope dilution mass spectrometry–traceable
-variable Modification of Diet in Renal Disease (MDRD)
tudy equation18 after serum creatinine had been calibrated

o the Cleveland Clinic Research Laboratory.19 In NHANES,
FR was estimated by using the MDRD Study equation and
ased on standardized creatinine values for NHANES 1999-
000, 2001-2002, 2003-2004, and 2005-2006 separately,
ccording to National Center for Health Statistics recommen-
ations. Urine albumin-creatinine ratio (ACR) was catego-
ized as less than 30, 30 to 300, or greater than 300 mg/g.
KD stages were defined as follows: stage 1, eGFR of 90
L/min/1.73 m2 or greater and ACR of 30 mg/g or greater;

tage 2, eGFR of 60 to 89 mL/min/1.73 m2 and ACR of 30
g/g or greater; stage 3, eGFR of 30 to 59 mL/min/1.73 m2;

tage 4, eGFR of 15 to 29 mL/min/1.73 m2; and stage 5,
GFR less than 15 mL/min/1.73 m2. Target blood glucose
as defined as fasting blood glucose level less than 126
g/dL or nonfasting blood glucose level less than 140
g/dL.20

Hypertension was defined as self-reported history of hy-
ertension, use of medications to treat hypertension, or,
ased on the Seventh Report of the Joint National Commit-
ee on Prevention, Detection, Evaluation, and Treatment of
igh Blood Pressure (JNC 7) guidelines,21 systolic blood
ressure of 130 mm Hg or greater or diastolic blood pressure
f 80 mm Hg or greater for participants with a history of
iabetes or CKD or as systolic blood pressure of 140 mm Hg
r greater or diastolic blood pressure of 90 mm Hg or greater
or participants without diabetes or CKD. NHANES defined
ypertension as self-reported history of hypertension or
ewly diagnosed hypertension using the JNC 7 definition as

escribed.
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Diabetes and Awareness in CKD S13
CVD history was defined as self-reported history of heart
ttack, heart angioplasty, bypass surgery, heart failure, abnor-
al heart rhythm, or stroke. NHANES defined CVD history

s self-reported history of coronary heart disease, angina/
ngina pectoris, heart attack, congestive heart failure, or
troke.

Obesity was defined as body mass index of 30 kg/m2 or
reater (based on fasting weight in NHANES), proteinuria
s ACR of 30 mg/g or greater, and dyslipidemia as choles-
erol level greater than 200 mg/dL or triglyceride level
reater than 150 mg/dL (fasting or nonfasting). Awareness of
KD was defined as an affirmative response to the KEEP
uestionnaire question “Have you ever been told you have
idney disease?” (the questionnaire includes additional yes/no
uestions about kidney stones, bladder infections, and poly-
ystic kidney disease) or the NHANES question “(Have
ou/Has SP [sample person]) ever been told by a doctor or
ther health professional that (you/she/he) had weak or
ailing kidneys? Do not include kidney stones, bladder
nfections, or incontinence.”

Prescription medication cost and medical practitioner data
ere available for only the KEEP cohort and defined accord-

ng to the KEEP screening questionnaire. Monthly prescrip-
ion medication cost included self-reported average monthly
ut-of-pocket costs for prescription medications. Medical
ractitioner information included self-reports of the types of
hysicians a participant was seeing; each participant could
ndicate several types.

tatistical Analysis

Participant demographic characteristics were described in
he KEEP and NHANES cohorts according to CKD and
iabetic status. To obtain national estimates of each statistic
n NHANES, sampling weights and survey design were
mplemented using SUDAAN (Research Triangle Institute,
esearch Triangle Park, NC). Diabetic KEEP participants
ith CKD also were characterized by CKD stage and

wareness.
In participants with stages 1 and 2 CKD with fasting

lood glucose values, clinical variables were described ac-
ording to deciles of fasting blood glucose levels and dia-
etic status. Variables included measurements of systolic
lood pressure, diastolic blood pressure, body mass index,
holesterol, triglycerides, and eGFR.

Using logistic regression models by groups aware and
naware of CKD, odds ratios were computed for diabetic
nd nondiabetic KEEP participants for the outcome of target
lood glucose levels. These models compared CKD stages 1
nd 2 versus a composite of stages 3 to 5 after adjusting for
ge, sex, race, current smoking status, hypertension, family
istory of diabetes, family history of hypertension, and
besity. P less than 0.05 indicated statistical significance.

RESULTS

Of 77,077 KEEP participants, 20,200 (26.2%)
ere identified with CKD and 23,082 (29.9%)
ere identified with diabetes. Of 9,536 NHANES
articipants, 1,743 (18.3%) were identified with

KD and 1,127 (11.8%) were identified with p
iabetes. The age distribution was similar for
EEP and NHANES participants with and with-
ut diabetes; white men were underrepresented
n the diabetic KEEP population compared with
he NHANES population with CKD (53.0% ver-
us 66.3% white, 33.7% versus 53.7% men;
ables 1 and 2). Diabetes prevalence was greater

n participants classified as having CKD in both
ohorts than in those without CKD (40.7% and
6.1% in KEEP, 29.7% and 7.8% in NHANES,
espectively). Educational achievement was
igher (77.3% versus 62.9% with high school or
igher) and tobacco use was lower (8.9% versus
9.9%) for diabetic KEEP participants with CKD
han for diabetic NHANES participants with
KD, but percentages of obesity, hypertension,
nd CVD were similar. Of note, fewer partici-
ants with diabetes were identified with dyslipi-
emia and CKD in KEEP than NHANES; how-
ver, this result was influenced by missing values
or lipid panels in nearly half the KEEP partici-
ants. Diabetic participants with and without
KD spent more on prescription medications

han their nondiabetic counterparts in the KEEP
opulation. Moreover, most KEEP participants
ere followed by a family physician, and more
articipants with diabetes were followed by an
ndocrinologist than participants without identi-
able diabetes. A greater percentage of partici-
ants with identified CKD stages 3 to 5, even
hose with diabetes, were followed by a nephrolo-
ist than participants at stages 1 to 2. However,
his was still a relatively small percentage of
creened participants, suggesting a role for in-
reased CKD awareness, even for participants
eceiving nephrologist care.

Of KEEP participants with diabetes and CKD
n � 7,853), 736 (9.4%) were aware of CKD
Table 3). We found generally similar trends in
emographic percentages between aware and
naware participants for advancing age, female
ex, white race, health insurance coverage, and
eeing family practitioners (Table 3). Of partici-
ants with diabetes who were aware they had
KD, 29.6% were followed by nephrologists,
hereas 2.7% of those who were unaware of
KD were followed by nephrologists. For partici-
ants aware of CKD, greater percentages were
ollowed by nephrologists at stages 3 to 5 than at
tages 1 to 2. Percentages of aware diabetic

articipants with self-reported CVD and dyslipi-
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Whaley-Connell et alS14
Table 1. Demographic Characteristic Distribution by Diabetes and CKD Status, KEEP and NHANES, Stages 1 to 2
and 3 to 5 CKD

Characteristics

Stages 1-2 CKD Stages 3-5 CKD

KEEP NHANES KEEP NHANES

Diabetes
No

Diabetes Diabetes
No

Diabetes Diabetes
No

Diabetes Diabetes
No

Diabetes

o. of participants 2,703 3,377 286 593 5,528 8,592 232 632
ge (y)
18-30 3.4 10.9 — 20 0.2 1.3 0 —
31-45 15.0 25.5 22.4 25.9 3.3 8.7 — 6.6
46-60 38.3 32.4 39.3 24.8 22.0 27.2 15.2 20.2
61-75 33.6 22.2 21.7 18.4 50.2 39.1 49.2 33.4
�75 9.6 9.0 12.9 10.9 24.2 23.7 33.0 39.1

ex
Men 37.8 27.6 59.4 37.1 31.6 28.2 45.3 35.5
Women 62.2 72.4 40.6 62.9 68.4 71.8 54.7 64.5
ace
White 40.1 38.9 57.4 63.7 59.4 63.9 79.1 87.3
African American 35.7 39.9 17.0 15.8 24.3 22.8 11.7 6.7
Others 24.2 21.2 25.5 20.6 16.3 13.3 — 6.0

thnicity
Hispanic 13.5 11.2 20.4 13.9 7.5 7.0 — —
Non-Hispanic 86.5 88.8 79.6 86.1 92.5 93.0 92.3 95.6

ducation
�High school 22.9 15.3 37.9 23.8 22.6 16.8 36.1 22.8
�High school 77.1 84.7 62.1 76.2 77.4 83.2 63.9 77.2
ealth insurance coverage
Yes 77.4 77.4 87.5 83.5 88.9 88.6 98.3 94.3
No 22.6 22.6 12.5 16.5 11.1 11.4 — 5.7
isk factors
Current smoker 13.8 15.1 25.9 24.8 6.4 8.7 11.2 13.4
Obesity 59.6 42.7 56.4 37.5 55.0 37.0 54.0 26.7
Hypertension 92.5 81.5 89.0 65.5 94.3 87.4 92.0 83.4
Self-reported CVD 33.7 19.6 23.2 11.7 43.0 26.8 43.5 28.4
Proteinuria 100.0 100.0 100.0 100.0 30.2 15.8 34.9 22.6
Dyslipidemia 38.7 32.3 74.3 59.7 36.9 35.3 64.6 65.0
Missing 42.6 48.9 44.2 49.9
onthly prescription medication cost* ($)
�20 15.9 21.3 11.6 14.6
20-40 9.6 10.2 8.9 10.7
41-75 9.2 5.9 8.4 8.4
76-100 6.4 3.4 7.2 5.1
101-250 7.9 3.2 9.9 4.9
�250 3.8 1.3 4.8 1.9
Missing value 47.2 54.6 49.2 54.4
edical practitioner*
Family practice 63.0 59.6 66.5 64.8
Internist 17.7 14.7 22.7 20.7
Endocrinologist 11.7 1.3 11.5 1.6
Obstetrician/gynecologist 11.9 21.4 11.4 16.9
Nephrologist 2.3 2.9 6.6 4.2
Cardiologist 10.0 4.9 15.1 9.1
Gerontologist 0.9 0.8 1.5 1.2
Physician assistant 2.3 1.8 2.8 1.6
Nurse practitioner 3.5 2.4 3.5 1.9
None 2.4 4.1 1.0 2.0
Other/unknown 12.4 12.2 15.4 13.9

Note: Values expressed as percent unless noted otherwise.
Abbreviations: CKD, chronic kidney disease; CVD, cardiovascular disease; KEEP, Kidney Early Evaluation Program;
HANES, National Health and Nutrition Examination Survey.

*Not available in NHANES data.
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Diabetes and Awareness in CKD S15
Table 2. Demographic Characteristic Distribution by Diabetes and CKD Status, KEEP and NHANES,
All CKD and Non-CKD

Characteristic

All CKD Non-CKD

KEEP NHANES KEEP NHANES

Diabetes
No

Diabetes Diabetes
No

Diabetes Diabetes
No

Diabetes Diabetes
No

Diabetes

o. of participants 8,231 11,969 518 1,225 14,851 42,026 609 7,184
ge (y)
18-30 1.3 4.0 — 10.0 2.7 11.0 3.0 27.9
31-45 7.2 13.5 14.3 15.9 15.9 27.2 19.9 34
46-60 27.4 28.7 29.5 22.4 39.8 36.5 39 25.5
61-75 44.7 34.3 32.9 26.2 34.1 20.2 32.5 10.2
�75 19.4 19.5 21.1 25.5 7.4 5.0 5.7 2.5

ex
Men 33.7 28.0 53.7 36.3 32.9 31.6 52.3 49.4
Women 66.3 72.0 46.3 63.7 67.1 68.4 47.7 50.6
ace
White 53.0 56.8 66.3 75.9 48.8 45.6 67.4 72.2
African American 28.1 27.6 14.9 11.1 31.3 34.3 13.5 10.6
Others 18.9 15.5 18.8 13.0 19.9 20.1 19.1 17.1

thnicity
Hispanic 9.5 8.2 15.2 9.0 11.9 12.7 13.3 12.8
Non-Hispanic 90.5 91.8 84.8 91.0 88.1 87.3 86.7 87.2

ducation
�High school 22.7 16.4 37.1 23.3 17.4 12.6 24.9 18.6
�High school 77.3 83.6 62.9 76.7 82.6 87.4 75.1 81.4
ealth insurance coverage
Yes 85.1 85.4 91.9 89.1 81.5 79.6 87.7 80
No 14.9 14.6 8.1 10.9 18.5 20.4 12.3 20
isk factors
Current smoker 8.9 10.5 19.9 18.8 10.5 12.6 21.7 25.6
Obesity 56.5 38.6 55.4 31.9 55.9 39.5 56.3 29.3
Hypertension 93.7 85.7 90.3 75.1 84.6 56.1 76.4 27.9
Self-reported CVD 40.0 24.8 31.5 20.5 27.2 15.7 16.8 4.7
Proteinuria 54.7 41.6 74.1 60.9 0.0 0.0 0.0 0.0
Dyslipidemia 37.5 34.4 70.4 62.5 38.7 34.4 67.5 55.2
Missing 43.6 49.6 36.7 44.7
onthly prescription medication cost* ($)
�20 13.0 16.5 17.0 25.0
20-40 9.2 10.6 12.3 11.2
41-75 8.6 7.7 10.5 6.3
76-100 6.9 4.6 7.4 3.5
101-250 9.2 4.4 8.2 2.8
�250 4.5 1.7 3.0 1.0
Missing value 48.5 54.5 41.7 50.2
edical practitioner*
Family practice 65.4 63.4 65.0 61.0
Internist 21.1 19.0 18.8 14.8
Endocrinologist 11.5 1.5 10.2 1.4
Obstetrician/gynecologist 11.6 18.2 17.0 23.9
Nephrologist 5.2 3.8 1.4 1.0
Cardiologist 13.4 7.9 8.7 4.3
Gerontologist 1.3 1.1 0.8 0.5
Physician assistant 2.7 1.7 2.6 1.6
Nurse practitioner 3.5 2.1 3.9 2.5
None 1.4 2.6 2.5 4.7
Other/unknown 14.4 13.4 12.8 10.8

Note: Values expressed as percent unless noted otherwise.
Abbreviations: CKD, chronic kidney disease; CVD, cardiovascular disease; KEEP, Kidney Early Evaluation Program;
HANES, National Health and Nutrition Examination Survey.

*Not available in NHANES data.
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Whaley-Connell et alS16
emia were greater than percentages of those
naware. This finding is similar to other KEEP
eports, an indication that CKD awareness may
ncrease in the presence of existing comorbid-
ty.22 Percentages of hypertension were high in
articipants both aware and unaware of CKD at
tages 1 to 2 and 3 to 5. Based on our definition

Table 3. Demographic Characteristic Distributi
and A

Stages 1-2 CKD

Characteristic All Unaware Aware

o. of participants 2,548 2,394 154 5
ge (y)
18-30 3.3 3.4 2.6
31-45 14.6 14.5 14.9
46-60 38.2 38.3 37.7
61-75 34.3 34.0 37.7
�75 9.6 9.8 7.1

ex
Men 37.3 37.4 35.7
Women 62.7 62.6 64.3
ace
White 40.9 40.5 47.4
African American 35.2 36.0 23.4
Others 23.8 23.5 29.2

thnicity
Hispanic 13.5 12.8 24.0
Non-Hispanic 86.5 87.2 76.0

ducation
�High school 22.8 22.4 29.1
�High school 77.2 77.6 70.9

ealth insurance
coverage

Yes 77.9 78.5 68.7
No 22.1 21.5 31.3
isk factors
Current smoker 13.5 13.5 14.1
Obesity 59.6 59.5 60.3
Hypertension 92.8 93.0 89.6
Self-reported CVD 34.5 34.0 42.2
Proteinuria 100.0 100.0 100.0
Dyslipidemia 38.7 38.2 46.1
Missing 42.9 43.3 35.7
edical practitioner
Family practice 63.8 64.5 53.2
Internist 18.1 18.2 16.9
Endocrinologist 12.2 12.0 14.9
Obstetrician/gynecologist 12.0 12.0 11.7
Nephrologist 2.4 1.5 16.2
Cardiologist 10.2 9.9 16.2
Gerontologist 0.8 0.9 0.0
Physician assistant 2.4 2.3 2.6
Nurse practitioner 3.5 3.5 4.5
None 2.1 2.0 3.2
Other/unknown 12.2 12.2 13.0

lbumin-creatinine ratio
(mg/g)

�30
30-300 89.3 90.0 78.6
�300 10.7 10.0 21.4

GFR (mL/min/1.73 m2) 86.9 � 20.5 87.1 � 20.4 83.6 � 20.4 47.

Note: Values expressed as percent or mean � SD unle
iabetes or receiving medications for diabetes.
Abbreviations: CKD, chronic kidney disease; CVD, card

EEP, Kidney Early Evaluation Program.
f CKD stage, all participants with stages 1 to 2 s
ad proteinuria; however, at stages 3 to 5, a
reater percentage of aware than unaware partici-
ants had proteinuria.
The presence of diabetes is associated with
ultiple comorbid conditions, including hyper-

ension, obesity, and dyslipidemia, all of which
ave been associated with proteinuria. In mea-

EEP Participants With Diabetes by CKD Stage
ess

Stages 3-5 CKD All CKD

Unaware Aware All Unaware Aware

4,723 582 7,853 7,117 736

0.1 0.9 1.2 1.2 1.2
3.1 5.3 7.0 7.0 7.3

21.9 23.0 27.3 27.4 26.1
50.2 50.7 45.1 44.8 48.0
24.6 20.1 19.4 19.6 17.4

30.4 41.8 33.5 32.8 40.5
69.6 58.2 66.5 67.2 59.5

59.8 56.2 53.4 53.3 54.3
24.4 23.7 27.9 28.3 23.6
15.8 20.1 18.7 18.4 22.0

7.1 10.8 9.4 9.0 13.6
92.9 89.2 90.6 91.0 86.4

22.5 22.3 22.6 22.5 23.7
77.5 77.7 77.4 77.5 76.3

89.4 86.2 85.4 85.7 82.5
10.6 13.8 14.6 14.3 17.5

6.3 6.5 8.6 8.7 8.1
55.2 55.7 56.6 56.6 56.6
94.2 96.2 93.9 93.8 94.8
41.5 57.4 40.4 39.0 54.2
27.3 51.6 54.4 53.6 62.3
35.5 46.4 37.3 36.4 46.3
46.5 28.2 44.0 45.5 29.8

66.8 66.0 65.8 66.1 63.3
22.7 22.7 21.2 21.2 21.5
10.7 21.0 11.9 11.1 19.7
11.6 10.3 11.6 11.7 10.6

3.3 33.2 5.2 2.7 29.6
13.9 25.1 13.5 12.5 23.2
1.5 1.5 1.3 1.3 1.2
2.8 3.6 2.7 2.6 3.4
3.5 4.1 3.6 3.5 4.2
0.9 1.2 1.3 1.3 1.6

15.6 14.6 14.4 14.5 14.3

72.7 48.4 45.6 46.4 37.7
21.3 31.6 45.7 46.1 41.9
6.0 20.1 8.7 7.5 20.4

48.1 � 9.5 38.4 � 13.3 60.0 � 23.6 61.2 � 23.3 47.9 � 23.8

d otherwise. Diabetes defined as self-reported history of

ular disease; eGFR, estimated glomerular filtration rate;
on of K
waren

All

,305

0.2
3.4

22.0
50.3
24.1

31.6
68.4

59.4
24.3
16.3

7.5
92.5

22.5
77.5

89.0
11.0

6.3
55.2
94.4
43.3
30.1
36.7
44.5

66.7
22.7
11.8
11.4

6.6
15.1
1.5
2.9
3.6
0.9

15.5

69.9
22.5
7.6

0 � 10.5

ss note

iovasc
ured clinical variables for KEEP participants
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Diabetes and Awareness in CKD S17
ith CKD stages 1 and 2, we found a general
rend toward greater mean systolic blood pres-
ure, body mass index, and triglyceride levels in
iabetic than nondiabetic participants across gly-
emia levels (Table 4). Interestingly, this effect
as not observed for total cholesterol level.
To assess factors associated with glycemia in

iabetic and nondiabetic groups both aware and
naware of CKD, we then examined the associa-
ion between risk factors and target blood glu-
ose levels less than 126 mg/dL fasting or less
han 140 mg/dL nonfasting. In both aware and
naware participants with diabetes, men were
ess likely than women to meet optimal blood
lucose levels (Table 5). Participants with diabe-
es who were aware they had CKD who also had
omorbid obesity or a family history of diabetes
ere less likely than those without these condi-

ions to meet glucose targets. Of note, unaware
iabetic participants with comorbid hypertension
r obesity or a family history of diabetes were
lso less likely to meet the target. Importantly,
oth diabetic and nondiabetic participants un-
ware of CKD who were defined as having
tages 1 and 2 CKD were less likely to meet
arget glucose levels than unaware participants
ith stages 3 to 5. For unaware nondiabetic
articipants, factors associated with the likeli-
ood of increased glucose levels were increasing
ge, male sex, African American or other race,
omorbid obesity, and family history of diabetes.

DISCUSSION

This report of KEEP data highlights the rela-
ive similarities of diabetic participants with CKD
n the KEEP and NHANES populations, as well
s CKD awareness in participants with diabetes
nd prevalent CKD. Our observations are consis-
ent with previous reports of KEEP data and
ther reports regarding awareness in patients
ith CKD.23,24 Our collective findings in this

nd previous reports, that overt diabetes is asso-
iated with increased prevalence of CKD stages
to 2, corroborate previous reports of diabetes in
atients with CKD.25 Our data further comple-
ent previous investigations using general popu-

ation screenings, such as NHANES,26,27 regard-
ng diabetes and CKD prevalence. Our report
uggests that the KEEP health screening popula-
ion is a more enriched CKD population than

HANES, with comorbid diabetes mellitus and l
KD, largely because of the targeted nature of
he screening program.

Importantly, regarding prevalence of comor-
id risk factors in the diabetic populations in
oth KEEP and NHANES, age distribution was
imilar, but white men were underrepresented in
EEP compared with NHANES. Obesity (a ma-

or determinant of dysglycemia), hypertension (a
requent comorbid condition), and self-reported
VD were similar in KEEP and NHANES. Dia-
etic participants with and without CKD spent
ore on prescription medications than their non-

iabetic counterparts in KEEP. Relatively few
EEP participants with self-reported or identifi-

ble diabetes were receiving endocrinologist care,
nd most were cared for by family physicians.
verall, these data are consistent with our previ-
usly published articles and prior KEEP data
eports.28-32

Diabetes prevalence is highest in the age group
5 years and older, although the largest increase
n the last decade, corresponding to the obesity
andemic, is in the age group younger than 45
ears.33 The disproportionately greater diabetes
revalence and rate of increase in African Ameri-
ans and Hispanics is well recognized.34 Al-
hough the proportion of diabetic patients re-
ains highest in the United States, the rapid

ncrease in diabetes prevalence is occurring glo-
ally, and soon more than 300 million people
orldwide will be affected as overnutrition and
besity become more likely than undernutri-
ion.33 Data from this report extend our under-
tanding of the association of diabetes and CKD
n the United States. CKD awareness was similar
or diabetic and nondiabetic participants; our
nding of an association between CKD aware-
ess and such comorbid conditions as dyslipide-
ia, proteinuria, and CVD is novel22 and empha-

izes the notion that multiple comorbid conditions
ay be necessary to achieve the needed recogni-

ion to increase awareness and ultimately atten-
ion to individual medical care. Programs such as
EEP that deliver early aggressive CKD screen-

ng and promote awareness represent a timely
nd important public health care initiative.

We found it noteworthy that compared with
KD stages 3 to 5, unawareness of CKD status

n participants defined as CKD stages 1 and 2
as associated with increased blood glucose
evels regardless of diabetes status. The strength
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Table 4. Clinical Variables by Deciles of Fasting Blood Glucose Levels and Diabetic Status (n � 1,265)

Variable

Fasting Blood Glucose (g/dL)

�83 83-�90

Diabetes* No Diabetes Diabetes* No Diabetes

ystolic blood pressure (mm Hg) 148.2 � 22.6 133.1 � 22.4 139.2 � 22.1 133.1 � 22.7
iastolic blood pressure (mm Hg) 86.5 � 16.5 82.3 � 11.9 82.1 � 10.3 82.8 � 13.6
ody mass index (kg/m2) 30.9 � 7.6 28.1 � 7.1 31.7 � 6.1 28.5 � 7.3
holesterol (mg/dL) 194.3 � 53.4 207.7 � 47.1 187.3 � 33.5 203.2 � 43.1
riglycerides (mg/dL) 100.9 � 58.1 140.8 � 305.7 137.8 � 66.9 103.0 � 49.1
GFR (mL/min/1.73 m2) 88.3 � 18.2 92.4 � 25.4 96.2 � 20.6 89.2 � 19.2

90-�95 95-�100

Diabetes* No Diabetes Diabetes* No Diabetes

ystolic blood pressure (mm Hg) 140.2 � 20.0 135.5 � 22.5 134.9 � 19.5 137.0 � 23.2
iastolic blood pressure (mm Hg) 81.9 � 13.4 83.1 � 13.1 82.0 � 13.5 84.5 � 14.8
ody mass index (kg/m2) 32.2 � 8.5 30.0 � 7.2 28.4 � 5.3 29.7 � 7.6
holesterol (mg/dL) 197.7 � 56.1 204.4 � 38.3 196.5 � 42.6 205.7 � 39.3
riglycerides (mg/dL) 117.3 � 39.9 108.7 � 70.0 162.6 � 144.9 133.9 � 111.8
GFR (mL/min/1.73 m2) 88.1 � 15.3 88.4 � 18.6 87.1 � 15.9 94.0 � 24.2

100-�105 105-�113

Diabetes* No Diabetes Diabetes* No Diabetes

ystolic blood pressure (mm Hg) 129.5 � 11.5 136.8 � 28.1 138.4 � 17.6 141.1 � 24.7
iastolic blood pressure (mm Hg) 81.8 � 5.9 82.9 � 14.1 80.0 � 9.0 84.1 � 13.0
ody mass index (kg/m2) 32.4 � 6.7 30.1 � 7.6 32.3 � 7.4 31.7 � 8.4
holesterol (mg/dL) 185.7 � 42.6 206.3 � 41.3 193.6 � 40.3 194.8 � 34.8
riglycerides (mg/dL) 128.6 � 81.6 114.5 � 71.6 149.1 � 76.6 121.5 � 64.1
GFR (mL/min/1.73 m2) 82.8 � 15.4 91.2 � 21.4 94.3 � 30.6 90.4 � 23.8

113-�128 128-�152

Diabetes* No Diabetes Diabetes* No Diabetes

ystolic blood pressure (mm Hg) 146.2 � 22.2 141.8 � 21.7 145.2 � 23.8
iastolic blood pressure (mm Hg) 83.6 � 9.8 85.3 � 11.7 84.5 � 13.1
ody mass index (kg/m2) 32.0 � 7.0 30.7 � 7.0 33.4 � 7.6
holesterol (mg/dL) 201.7 � 47.0 221.6 � 47.9 190.7 � 44.8
riglycerides (mg/dL) 158.1 � 124.1 139.9 � 72.9 157.9 � 84.5
GFR (mL/min/1.73 m2) 87.5 � 22.4 84.7 � 19.8 87.0 � 21.1

152-�213 �213

Diabetes* No Diabetes Diabetes* No Diabetes

ystolic blood pressure (mm Hg) 145.8 � 19.6 142.0 � 20.8
iastolic blood pressure (mm Hg) 85.0 � 12.5 85.7 � 12.1
ody mass index (kg/m2) 34.2 � 7.6 33.1 � 8.0
holesterol (mg/dL) 205.0 � 54.3 221.4 � 53.2
riglycerides (mg/dL) 205.2 � 138.0 251.5 � 313.0
GFR (mL/min/1.73 m2) 86.8 � 20.7 96.5 � 24.2

Note: Values expressed as mean � SD. Includes patients with stages 1 and 2 chronic kidney disease with fasting blood
lucose values. Conversion factor for units: fasting blood glucose in mg/dL to mmol/L, �0.05551; cholesterol in mg/dL to
mol/L, �0.02586; triglycerides in mg/dL to mmol/L, �0.01129; eGFR in mL/min/1.73 m2 to mL/s/1.73 m2, �0.01667.
Abbreviation: eGFR, estimated glomerular filtration rate.
*Defined as self-reported history of diabetes, receiving medications for diabetes, or fasting blood glucose level of 126

g/dL or greater.
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f the association at CKD stages 1 and 2 high-
ights the association of CKD in the insulin-
esistant state and excess visceral adiposity. Insu-
in resistance has been associated with CKD in
eneral population observational studies. In a
eport of 6,453 nondiabetic NHANES III partici-
ants, odds of CKD increased as levels of serum
nsulin, serum C peptide, hemoglobin A1c, and
nsulin resistance increased.26 Furthermore, re-
ent evidence from the ARIC (Atherosclerosis
isk in Communities) Study, including 10,096
ondiabetic participants with normal baseline
idney function, showed that insulin-resistant
articipants have greater odds for incident CKD.6

fter adjustment for the subsequent develop-
ent of diabetes and hypertension, during the 9

ears of follow-up, these participants still had a
reater risk of incident CKD.
Tight glycemic control in patients with both

ype 1 and type 2 diabetes is now widely ac-
epted to reduce the risk of microvascular com-
lications in the general population.35,36 Observa-
ional studies suggest that tighter glycemic control
s associated with reduced risk of these outcomes
n patients with CKD.10-12 The present report
xtends earlier observations and suggests that in
iabetic KEEP participants with CKD, systolic

able 5. Odds of Diabetic and Nondiabetic KEEP Parti
mg/dL fasting or <140 mg/d

Diabetes*

Aware CKD
(n � 630)

Odds Ratio
(95% CI) P

Odd
(95

ge (y; reference, 46-60)
18-30 1.51 (0.34-6.75) 0.6 0.89 (
31-45 1.40 (0.72-2.72) 0.3 0.99 (
61-75 1.32 (0.88-1.98) 0.2 1.11 (
�75 0.89 (0.52-1.53) 0.7 1.14 (

ex (reference, women)
Men 0.50 (0.35-0.70) �0.001 0.83 (

ace (reference, white)
African American 0.85 (0.57-1.28) 0.4 0.96 (
Others 0.61 (0.40-0.93) 0.02 0.71 (

isk factors (reference, without)
Current smoker 0.75 (0.41-1.38) 0.4 1.00 (
Hypertension 1.12 (0.55-2.26) 0.8 0.68 (
Family history of diabetes 0.72 (0.50-1.04) 0.08 0.83 (
Family history of hypertension 0.97 (0.65-1.44) 0.9 1.15 (
Obesity 0.63 (0.45-0.89) 0.008 0.85 (
KD stage (reference, stages 3-5)
1-2 0.83 (0.55-1.25) 0.4 0.69 (

Abbreviations: CI, confidence interval; CKD, chronic kidn
*Defined as self-reported history of diabetes or receiving
lood pressure, obesity, and triglyceride levels d
re higher than for nondiabetic participants. In
ddition, in unaware diabetic participants, those
ith comorbid hypertension, obesity, or a family
istory of diabetes are less likely than those
ithout these conditions to reach optimal blood
lucose levels. Lack of CKD awareness with
ncreased blood glucose levels in diabetic and
ondiabetic KEEP participants emphasizes the
elationship between dysglycemia and early
tages of unidentified CKD.

Although the strength of our investigation is in
he large sample size and generalizable data
egarding a targeted CKD population compared
ith NHANES, its limitations are common to
opulation studies, and conclusions for popula-
ion-attributable risk may be limited. Screened
articipants are volunteers who likely were moti-
ated by their recognized risk of CKD. Thus,
iabetes rates were greater, possibly influencing
ther results. Comparisons between KEEP and
HANES data are limited to be qualitative rather

han statistical because of differences in recruit-
ent, design, and questionnaires. However, we

elieve the targeted nature of the KEEP screen-
ng program and the large sample size with
linical characteristics similar to the NHANES
atabase allow for accurate definition of the

s With CKD Having Target Blood Glucose Level (<126
asting) by CKD Awareness

No Diabetes

CKD
972)

Aware CKD
(n � 753)

Unaware CKD
(n � 9,502)

P
Odds Ratio
(95% CI) P

Odds Ratio
(95% CI) P

) 0.6 2.11 (0.25-18.18) 0.5 2.63 (1.50-4.61) �0.001
) 0.9 1.49 (0.49-4.52) 0.5 1.38 (1.05-1.81) 0.02
) 0.1 0.48 (0.23-0.99) 0.05 0.66 (0.54-0.80) �0.001
) 0.1 0.71 (0.30-1.69) 0.4 0.56 (0.44-0.71) �0.001

) �0.001 0.94 (0.52-1.70) 0.8 0.80 (0.68-0.94) 0.007

) 0.5 0.40 (0.21-0.75) 0.004 0.80 (0.67-0.95) 0.01
) �0.001 0.69 (0.32-1.50) 0.4 0.63 (0.51-0.77) �0.001

) 0.9 0.66 (0.28-1.54) 0.3 0.87 (0.68-1.11) 0.3
) �0.001 1.83 (0.70-4.79) 0.2 0.82 (0.63-1.05) 0.1
) 0.002 0.57 (0.32-1.00) 0.05 0.82 (0.70-0.95) 0.009
) 0.03 0.61 (0.27-1.35) 0.2 1.26 (1.06-1.50) 0.009
) 0.004 1.00 (0.55-1.81) 0.9 0.66 (0.56-0.77) �0.001

) �0.001 1.64 (0.68-3.96) 0.3 0.69 (0.58-0.81) �0.001

ase; KEEP, Kidney Early Evaluation Program.
tions for diabetes.
cipant
L nonf

Unaware
(n � 5,

s Ratio
% CI)

0.57-1.40
0.80-1.23
0.97-1.26
0.96-1.34

0.74-0.93

0.85-1.09
0.62-0.82

0.83-1.20
0.54-0.84
0.74-0.93
1.02-1.30
0.77-0.95

0.62-0.78

ey dise
iabetic CKD population in the United States. In
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ddition, our findings highlight the relationship
etween dysglycemia and early stages of uniden-
ified CKD.

ACKNOWLEDGEMENTS
The KEEP investigators other than authors of this report

nclude Michael Shlipak, MD, Keith Norris, MD, Lesley
tevens, MD, Dennis Andress, MD, David Calhoun, MD,
ruce Johnson, MD, Claudine Jurkovitz, MD, MPH, and
hamberlain Obialo, MD.
The authors thank Monica R. Gannon, KEEP Director, for

egulatory assistance, and Shane Nygaard, BA, and Nan
ooth, MSW, MPH, of the Chronic Disease Research Group

or manuscript preparation and editing, respectively.
Support: KEEP is a program of the National Kidney

oundation Inc and is supported by Amgen, Abbott, Gen-
yme, Ortho Biotech Products LP, and Novartis, with addi-
ional support provided by Siemens Medical Solutions Diag-
ostics, Lifescan, Suplena, and OceanSpray Cranberries. Dr
haley-Connell reports having received grant funding

hrough the Missouri Kidney Program. Dr Collins has re-
eived research support from Amgen.

Financial Disclosure: The authors report that they have
o conflicts of interest with the subject matter of this article.

REFERENCES
1. National Kidney Foundation: KDOQI Clinical Prac-

ice Guidelines and Clinical Practice Recommendations for
iabetes and Chronic Kidney Disease. Am J Kidney Dis
9:S12-154, 2007 (suppl 2)
2. US Renal Data System: USRDS 2006 Annual Data

eport. Bethesda, MD, The National Institutes of Health,
ational Institute of Diabetes and Digestive and Kidney
iseases, 2006
3. Fox CS, Larson MG, Leip EP, et al: Glycemic status

nd development of kidney disease: The Framingham Heart
tudy. Diabetes Care 28:2436-2440, 2005
4. Bianchi C, Miccoli R, Penno G, et al: Primary preven-

ion of cardiovascular disease in people with dysglycemia.
iabetes Care 31:S208-S214, 2008 (suppl 2)
5. Chen J, Muntner P, Hamm LL, et al: The metabolic

yndrome and chronic kidney disease in US adults. Ann
ntern Med 140:167-174, 2004

6. Kurella M, Lo JC, Chertow GM: Metabolic syndrome
nd the risk for chronic kidney disease among nondiabetic
dults. J Am Soc Nephrol 16:2134-2140, 2005

7. Lea J, Cheek D, Thornley-Brown D, et al: Metabolic
yndrome, proteinuria, and the risk of progressive CKD in
ypertensive African Americans. Am J Kidney Dis 51:732-
40, 2008
8. Lucove J, Vupputuri S, Heiss G, et al: Metabolic

yndrome and the development of CKD in American Indi-
ns: The Strong Heart Study. Am J Kidney Dis 51:21-28,
008
9. Whaley-Connell A, Pavey BS, Afroze A, et al: Obesity

nd insulin resistance as risk factors for chronic kidney
isease. J Cardiometab Syndr 1:209-214, 2006
10. Hovind P, Rossing P, Tarnow L, et al: Progression of
iabetic nephropathy. Kidney Int 59:702-709, 2001 a
11. Fioretto P, Bruseghin M, Berto I, et al: Renal protec-
ion in diabetes: Role of glycemic control. J Am Soc Nephrol
7:S86-S89, 2006 (suppl 2)
12. Menon V, Greene T, Pereira AA, et al: Glycosylated

emoglobin and mortality in patients with nondiabetic
hronic kidney disease. J Am Soc Nephrol 16:3411-3417,
005
13. Kinchen KS, Sadler J, Fink N, et al: The timing of

pecialist evaluation in chronic kidney disease and mortality.
nn Intern Med 137:479-486, 2002
14. Cleveland DR, Jindal KK, Hirsch DJ, et al: Quality of

rereferral care in patients with chronic renal insufficiency.
m J Kidney Dis 40:30-36, 2002
15. Brown WW, Peters RM, Ohmit SE, et al: Early

etection of kidney disease in community settings: The
idney Early Evaluation Program (KEEP). Am J Kidney
is 42:22-35, 2003
16. Brown WW, Collins A, Chen SC, et al: Identification

f persons at high risk for kidney disease via targeted
creening: The NKF Kidney Early Evaluation Program.
idney Int Suppl 83:S50-S55, 2003
17. Jurkovitz CT, Qiu Y, Wang C, et al: The Kidney Early

valuation Program (KEEP): Program design and demo-
raphic characteristics of the population. Am J Kidney Dis
1:S3-S12, 2008 (suppl 2)
18. Levey AS, Coresh J, Greene T, et al: Using standard-

zed serum creatinine values in the Modification of Diet in
enal Disease Study equation for estimating glomerular
ltration rate. Ann Intern Med 145:247-254, 2006
19. Stevens LA, Stoycheff N: Standardization of serum

reatinine and estimated glomerular filtration rate in the
ational Kidney Foundation Kidney Early Evaluation Pro-
ram (KEEP). Am J Kidney Dis 51:S77-S82, 2008 (suppl 2)
20. National Kidney Foundation: What Is the Kidney

arly Evaluation Program (KEEP)? Available at: http://
ww.kidney.org/news/keep/KEEPabout.cfm. Accessed Janu-

ry 7, 2009
21. Chobanian AV, Bakris GL, Black HR, et al: The

eventh Report of the Joint National Committee on Preven-
ion, Detection, Evaluation, and Treatment of High Blood
ressure: The JNC 7 report. JAMA 289:2560-2572, 2003
22. Sarafidis PA, Li S, Chen SC, et al: Hypertension

wareness, treatment, and control in chronic kidney disease.
m J Med 121:332-340, 2008
23. Saab G, Whaley-Connell AT, McCullough PA, et al:

KD awareness in the United States: The Kidney Early
valuation Program (KEEP). Am J Kidney Dis 52:382-383,
008
24. McCullough PA, Jurkovitz CT, Pergola PE, et al:

ndependent components of chronic kidney disease as a
ardiovascular risk state: Results from the Kidney Early
valuation Program (KEEP). Arch Intern Med 167:1122-
129, 2007

25. Whaley-Connell AT, Sowers JR, McFarlane SI, et al:
iabetes mellitus in CKD: Kidney Early Evaluation Pro-
ram (KEEP) and National Health and Nutrition and Exami-
ation Survey (NHANES) 1999-2004. Am J Kidney Dis
1:S21-S29, 2008 (suppl 2)
26. Chen J, Muntner P, Hamm LL, et al: Insulin resis-

ance and risk of chronic kidney disease in nondiabetic US

dults. J Am Soc Nephrol 14:469-477, 2003

http://www.kidney.org/news/keep/KEEPabout.cfm
http://www.kidney.org/news/keep/KEEPabout.cfm


m
T
J

E
s

t
S

t
S

t
S

t
S

D
E
m
w
a

H
i

s
o
t
3

I
l
c

Diabetes and Awareness in CKD S21
27. Ford ES, Giles WH, Dietz WH: Prevalence of the
etabolic syndrome among US adults: Findings from the
hird National Health and Nutrition Examination Survey.
AMA 287:356-359, 2002

28. McGill JB, Brown WW, Chen SC, et al: Kidney Early
valuation Program (KEEP). Findings from a community
creening program. Diabetes Educ 30:196-206, 2004

29. National Kidney Foundation: Kidney Early Evalua-
ion Program Annual Data Report. Am J Kidney Dis 42:S3-
60, 2003 (suppl 4)
30. National Kidney Foundation: Kidney Early Evalua-

ion Program Annual Data Report. Am J Kidney Dis 45:S1-
136, 2005 (suppl 2)
31. National Kidney Foundation: Kidney Early Evalua-

ion Program Annual Data Report. Am J Kidney Dis 46:S1-
158, 2005 (suppl 3)
32. National Kidney Foundation: Kidney Early Evalua-

ion Program Annual Data Report. Am J Kidney Dis 49:S1-

160, 2007 (suppl 3) 3
33. Centers for Disease Control and Prevention: National
iabetes Fact Sheet: General Information and National
stimates on Diabetes in the United States. 2003. Depart-
ent of Health and Human Services. Available at http://
ww.cdc.gov/diabetes/pubs/factsheet.htm. Accessed Janu-

ry 7, 2009
34. US Department of Health and Human Services:

ealthy People 2010, Diabetes Progress Review 2002. Wash-
ngton, DC, US Government Printing Office, 2002

35. The Diabetes Control and Complications Trial Re-
earch Group: The effect of intensive treatment of diabetes
n the development and progression of long-term complica-
ions in insulin-dependent diabetes mellitus. N Engl J Med
29:977-986, 1993
36. UK Prospective Diabetes Study (UKPDS) Group:

ntensive blood-glucose control with sulphonylureas or insu-
in compared with conventional treatment and risk of compli-
ations in patients with type 2 diabetes (UKPDS 33). Lancet

52:837-853, 1998

http://www.cdc.gov/diabetes/pubs/factsheet.htm
http://www.cdc.gov/diabetes/pubs/factsheet.htm


T
h
p
t
o
a
p
2
s

e
l
C
l
3

t
R

N

s
A
g

S

Hypertension in Early-Stage Kidney Disease: An Update From the
Kidney Early Evaluation Program (KEEP)

Rigas Kalaitzidis, MD,1 Suying Li, PhD,2 Changchun Wang, MS,2 Shu-Cheng Chen, MS,2

Peter A. McCullough, MD, MPH,3 and George L. Bakris, MD1

Background: Chronic kidney disease (CKD) is a worldwide public health problem. Systolic blood
pressure as an associated feature of CKD has not been fully explored in community volunteer and
nationally representative samples of the US population.

Methods: This cross-sectional analysis evaluated hypertension and early-stage CKD in participants
in the Kidney Early Evaluation Program (KEEP), a voluntary community-based health screening
program administered by the National Kidney Foundation, and the National Health and Nutrition
Examination Survey (NHANES) data to assess similarities and differences between these populations.
Participants in both databases were 18 years or older.

Results: The KEEP database included 88,559 participants and the NHANES included 20,095.
Hypertension prevalence was greater in KEEP (69.6%) than NHANES (38.1%; P � 0.001). Compared
with NHANES participants, KEEP participants had greater rates of obesity (79.5% versus 51.5%; P �
0.001) and diabetes (28.0% versus 8.9%; P � 0.001). In participants with diabetes, KEEP had slightly
greater rates of prevalent hypertension (88.5% versus 85.7%; P � 0.03). In participants with hyperten-
sion, CKD stages 3 and 4 were more prevalent in KEEP than NHANES (79.1% versus 69.3%; P �
0.001). Rates of CKD stages 3 and 4 were greater in KEEP than NHANES for the following subgroups:
African Americans (72.4% versus 57.4%; P � 0.001), smokers (69.1% versus 55.6%; P � 0.002), and
participants with hypercholesterolemia (80.2% versus 71.9%; P � 0.001).

Conclusions: In the volunteer KEEP population, rates of hypertension and CKD were greater than in
NHANES, most prominently in African Americans and participants with increased cardiovascular risk.
Am J Kidney Dis 53(S4):S22-S31. © 2009 by the National Kidney Foundation, Inc.

INDEX WORDS: Chronic kidney disease; hypertension; systolic blood pressure.
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he number of adults with hypertension has
more than doubled in the last 20 years, and

ypertension prevalence is likely to far exceed
redictions for 2025.1 Overall awareness and
reatment of hypertension, assessed by means
f blood pressure control, in National Health
nd Nutrition Examination Survey (NHANES)
articipants increased from 29% in 1999 to
000 to 37% in 2003 to 2004.2 NHANES data
how that the age-adjusted hypertension preva-
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ence in the US population increased from
ore than 60 million adults in 20003,4 to 72
illion in 2004.3-5 Increases in prevalence

ranslate into increases in cost of hypertension
reatment (estimated in 2006 to exceed $55
illion6) and comorbid conditions.
Chronic kidney disease (CKD) is a worldwide

ublic-health problem.7 The prevalence of CKD
tages 3 to 5 in the United States has grown by
0% during the past decade to 14.8%. An esti-
ated 8 million people have an estimated glomer-

lar filtration rate (eGFR) less than 60 mL/min/
.73 m2 in the United States.8 Because CKD is
n independent risk factor for cardiovascular
eath, increases in CKD prevalence are conse-
uential.9

The Kidney Early Evaluation Program (KEEP),
National Kidney Foundation screening pro-

ram to help promote CKD awareness, targets
ndividuals 18 years or older with diabetes or
ypertension or otherwise at high risk of CKD.
EEP collects completed participant surveys re-
arding past medical events and measures blood
ressure and laboratory values. Hypertension
revalence at various CKD stages has been com-

ared between KEEP and NHANES.10 Preva-
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Hypertension and CKD: KEEP and NHANES S23
ences of cardiovascular risk11 and anemia12 and
rends in mineral metabolism13 also have been
ompared.

The early decrease in kidney function (CKD
tage 1 or 2) caused by increased blood pressure
as not been extensively investigated in prospec-
ive studies, with only 2 underpowered studies
vailable to date.14,15 Systolic blood pressure is
he most clinically useful predictor of CKD in
eople older than 50 years,16 but this has not
een validated in appropriately powered trials
ith CKD outcomes.17

Given this background, we evaluated the KEEP
nd NHANES databases to examine whether
ystolic blood pressure greater than 130 mm Hg
as independently associated with CKD stage.
he hypothesis is that rates and severity of hyper-

ension would differ between individuals with
KD who volunteered for CKD screening

KEEP) and those who volunteered to participate
n a representative sample assessed for general
ealth status (NHANES).

METHODS

EEPParticipants

KEEP is a free community-based health screening pro-
ram that targets populations 18 years and older with a
istory of diabetes or hypertension or a first-order relative
ith diabetes, hypertension, or kidney disease. The KEEP
atabase was fully described in the 2007 KEEP Annual Data
eport.18 Officially launched nationwide in August 2000
nd now in its ninth year, KEEP has screened more than
15,000 participants from 49 states and the District of
olumbia.
In this study, we included only eligible KEEP participants

rom August 2000 through December 31, 2007. Our KEEP
tudy cohort includes 88,559 eligible participants with non-
issing values for age and blood pressure.

HANES (1999 to2006)

Because NHANES participants are not specifically re-
ruited based on CKD risk factors, they provide a compari-
on for KEEP with respect to hypertension, CKD, and the
nterrelationships between these variables according to popu-
ation. To make comparisons with KEEP data, NHANES
999 to 2006 data were restricted to participants 18 years or
lder (n � 22,624). For all analyses using smoking status,
elf-reported cardiovascular disease, or self-reported high
holesterol level, the NHANES study population was lim-
ted to participants 20 years or older (n � 20,311). A
omplete description of the NHANES database is available

n the 2007 KEEP Annual Data Report.18 t
efinitions

In KEEP and NHANES, we applied a common definition
or hypertension: self-reported hypertension or increased
lood pressure,19 defined as systolic blood pressure of 130
m Hg or greater or diastolic blood pressure of 80 mm Hg

r greater for participants with a history of diabetes or CKD
nd systolic blood pressure of 140 mm Hg or greater or
iastolic blood pressure of 90 mm Hg or greater otherwise.
or analysis purposes, we also categorized participants into
groups based on systolic blood pressure measurements less

han 130, 130 to 139, 140 to 149, and 150 mm Hg or greater.
In KEEP and NHANES, CKD was defined as eGFR less

han 60 mL/min/1.73 m2 or albumin-creatinine ratio of 30
g/g or greater. GFR was estimated using the isotope

ilution mass spectrometry–traceable 4-variable Modifica-
ion of Diet in Renal Disease (MDRD) Study equation,20

nd serum creatinine was calibrated to the Cleveland Clinic
esearch Laboratory.21 CKD stage 2 was defined as eGFR
f 60 to 89 mL/min/1.73 m2 and albumin-creatinine ratio of
0 mg/g or greater, and stages 3 and 4, as eGFR of 15 to 59
L/min/1.73 m2. In NHANES, GFR is estimated based on a

tandardized creatinine value for NHANES 1999-2000, 2001-
002, 2003-2004, and 2005-2006 separately, based on Na-
ional Center for Health Statistics recommendations. The
ormula used to estimate GFR is (GFR � 175 · standardized
erum creatinine�1.154 · age�0.203 · 1.212 [African Ameri-
ans] · 0.742 [women]).20

Other health status variables in KEEP and NHANES
nclude self-reported diabetes, self-reported cardiovascular
isease, obesity, and self-reported high cholesterol level. In
EEP, self-reported diabetes included self-reported history
f diabetes or use of medication for diabetes. Obesity was
efined as body mass index (BMI) of 30 kg/m2 or greater.
elf-reported cardiovascular disease included history of heart
ttack, heart angioplasty, bypass surgery, heart failure, abnor-
al heart rhythm, or stroke. Self-reported high cholesterol

evel was defined as a participant being told that he or she
ad a high cholesterol level. NHANES definitions for these
onditions were the same as the KEEP definitions, except
hat self-reported diabetes was defined as self-reported his-
ory of diabetes and cardiovascular disease was defined as
elf-reported history of coronary heart disease, angina/
ngina pectoris, heart attack, congestive heart failure, or
troke. Race/ethnicity groups in NHANES are non-Hispanic
hite, non-Hispanic black, and other.

tatistical Analysis

Hypertension prevalence and systolic blood pressure sta-
us were calculated based on demographic characteristics,
ealth conditions, eGFR, and albuminuria. To obtain na-
ional estimates of each statistic in NHANES, sampling
eights and survey design were implemented by using
UDAAN (Research Triangle Institute, Research Triangle
ark, NC).22 The t-test was used to calculate the P value for

he comparison of hypertension prevalence between the
EEP and NHANES populations. The prevalence of CKD

tages 3 and 4 in each systolic blood pressure group was also
alculated for demographic characteristics and health condi-

ions for the cohort with CKD stages 2 to 4.
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Multivariate logistic regressions were used to show predic-
ors for measured hypertension in KEEP participants who
elf-reported no hypertension and predictors for meeting
arget blood pressure in KEEP participants who self-
eported hypertension. Predictors included age, sex, race,
moking status, self-reported diabetes, family history of
iabetes or hypertension, obesity, and CKD.

RESULTS

Overall, 88,559 KEEP participants were evalu-

Table 1. Prevalence of Hypertensi

Characteristics

KEEP

All Hypertension† Systolic Blood Pressure

No. No. (%) �130 130-139 140-1

ll 88,559 61,609 (69.6) 43.8 20.5 15.9
ge (y)
18-30 6,867 2,072 (30.2) 73.2 16.4 6.7
31-45 19,063 9,428 (49.5) 60.8 19.3 11
46-60 31,008 22,310 (72.0) 42.4 21.3 16.6
61-75 23,824 20,723 (87.0) 29.3 21.6 20.3
�75 7,797 7,076 (90.7) 25.8 20.2 19.4

ex
Men 28,035 20,571 (73.4) 38.4 22.8 17.6
Women 60,459 40,993 (67.8) 46.3 19.4 15.1
ace
White 41,336 29,540 (71.5) 42.5 21 16.3
African American 29,165 21,207 (72.7) 39.7 20.4 17
Other 16,375 9,894 (60.4) 53.4 19.7 13.2
ispanic
Yes 11,024 6,426 (58.3) 53.5 19.2 12.4
No 77,535 55,183 (71.2) 42.4 20.7 16.4

ducation
�High school 13,562 10,398 (76.7) 38.4 20.2 16.5
�High school 73,593 50,220 (68.2) 44.8 20.5 15.8
urrent smoker 9,832 6,160 (62.7) 50.4 20.2 13.5
ody mass index � 30

kg/m2 38,648 30,742 (79.5) 35.6 22.4 18.4
iabetes§ 24,839 21,985 (88.5) 36.0 21.1 17.9
ardiovascular

disease§ 18,861 15,658 (83.0) 37.9 20.8 17.2
igh cholesterol§ 10,634 8,795 (82.7) 39.3 23.2 18.1
GFR (mL/min/1.73 m2)
�30 782 754 (96.4) 28.3 18.2 18
30-�40 1,625 1,543 (95.0) 31.7 19.7 18.1
40-�50 3,796 3,491 (92.0) 33.8 21.8 18
50-�60 7,786 6,836 (87.8) 36.3 20.9 18
�60 69,994 46,039 (65.8) 45.4 20.6 15.5

lbumin-creatinine ratio
(mg/g)

�30 69,314 46,611 (67.3) 45.9 21 15.6
30-300 8,149 7,167 (88.0) 32.1 18.6 17.6
�300 1,049 1,001 (95.4) 20.1 15.7 17.4

Note: Conversion factor for eGFR in mL/s/1.73 m2, �0.0
Abbreviations: eGFR, estimated glomerular filtration rat
ealth and Nutrition Examination Survey.
*All analyses related to smoking status, self-reported c

sing NHANES data are limited to participants 20 years a
lack, and other.
†Defined as self-reported hypertension or increased blo

revention, Detection, Evaluation, and Treatment of High B
‡Comparing hypertension, KEEP versus NHANES.
§Self reported.
�Estimate is not reliable because (SD/percentage differen
ted for hypertensive status versus 20,095 p
HANES participants (Table 1). Greater propor-
ions of KEEP participants than NHANES partici-
ants had hypertension (69.6% versus 38.1%;
� 0.001) and diabetes (28.0% versus 8.9%;
� 0.001). Hypertension prevalence in African
mericans was greater in KEEP than in NHANES

72.7% versus 46.4%; P � 0.001). Other signifi-
ant differences between databases included a
reater hypertension prevalence in obese KEEP

tus by Participant Characteristics

NHANES*

P‡

) All Hypertension† Systolic Blood Pressure (mm Hg)

0 No. No. (%) �130 130-139 140-149 �150

8 20,095 8,537 (38.1) 71 13.3 7 8.7 �0.001

8 5,921 600 (11.2) 91 6.6 2.1 0.3
8 4,643 1,176 (24.2) 84.6 9.8 3.7 1.9
6 3,756 1,950 (48.0) 63.2 18.4 8.9 9.4
7 3,730 2,903 (73.3) 41.2 21.1 14.9 22.8
6 2,045 1,908 (84.6) 29.4 17.1 15.2 38.3

2 9,662 4,113 (37.7) 70.2 15.9 7.4 6.4
2 10,433 4,424 (38.4) 71.8 10.8 6.5 10.8

2 9,689 4,451 (38.9) 70.7 13.5 7.2 8.7
9 4,239 2,048 (46.4) 65 14.8 8.2 12 �0.001
7 6,167 2,038 (29.1) 76.3 11.6 5.3 6.7

9 5,525 1,815 (27.4) 78.1 10.5 5.1 6.4
5 14,570 6,722 (39.6) 70 13.7 7.3 9.1

6,590 3,129 (45.5) 64.1 14.1 8.5 13.4
9 13,472 5,377 (36.2) 72.8 13.1 6.6 7.5
9 3,916 1,489 (31.9) 75.7 12.4 6.2 5.7 �0.001

6 6,186 3,228 (51.5) 64.3 16.9 9 9.8 �0.001
1,784 1,594 (85.7) 48.2 20.3 13.2 18.3 0.03�

1 2,031 1,848 (78.0) 48.2 17 13 21.8 �0.001
5 4,873 3,374 (60.1) 58.5 17.1 10.8 13.6 �0.001

5 144 149 (98.2) 32.8 12.8 16.7 37.7 0.2�
5 217 200 (91.7) 39.8 14.4 12.9 33 0.2�
4 483 434 (89.7) 39.2 23.6 12.8 24.5 0.1�
8 926 797 (84.6) 44.2 17.5 13.9 24.3 0.06�
6 17,164 6,068 (33.6) 73.7 12.9 6.3 7.1

5 17,328 6,052 (33.9) 73.7 13.1 6.5 6.7
7 1,967 1,418 (75.1) 49 15.2 10.7 25.1 �0.001
8 383 356 (91.9) 29.7 15.2 15 40.2 0.1�

P, Kidney Early Evaluation Program; NHANES, National

ascular disease, and self-reported high cholesterol level
er. Race in NHANES: non-Hispanic white, non-Hispanic

sure (Seventh Report of the Joint National Committee on
ressure).

greater than 0.30.
ve Sta

(mm Hg

49 �15
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Hypertension and CKD: KEEP and NHANES S25
� 0.001) and self-reported diabetic KEEP
articipants (88.5% versus 85.7% in NHANES;

� 0.03). The KEEP population included a
reater proportion of current smokers (62.7%
ersus 31.9% in NHANES; P � 0.001) and
eople with high cholesterol levels (82.7% ver-
us 60.1%; P � 0.001). More KEEP than
HANES participants with microalbuminuria had
ypertension (88.0% versus 75.1%; P � 0.001),
nd in the higher deciles of systolic blood pres-
ure, albuminuria and microalbuminuria were
ore prevalent in KEEP than in NHANES par-

icipants.
In KEEP, CKD prevalence was greater with

reater systolic blood pressure (Fig 1), and CKD
tages 3 and 4 prevalence was greater with greater
MI (Fig 2). Relatively more white than African
merican KEEP participants had a greater sys-

Figure 1. Percentage of
EEP participants with CKD,
tratified by African American
r white race, systolic blood
ressure, and body mass in-
ex.
olic blood pressure regardless of BMI (Fig 2).
or white participants at normal body weight
BMI � 26 kg/m2), the percentage of partici-
ants with CKD at each decile of systolic blood
ressure was greater with greater blood pressure
20% at � 130 mm Hg, 28.5% at 130 to 139 mm
g, 33.2% at 140 to 149 mm Hg, P � 0.001; and
1% at � 150 mm Hg, P � 0.001). The same
elationship was observed for African American
articipants; although significant, the percent-
ges of participants at given blood pressure de-
iles were lower compared with white partici-
ants (14.6%, 19.6%, 27.6%, and 34.7%,
espectively; P � 0.001). Trends were similar for
articipants with BMI of 26 to 30 kg/m2 and
besity (BMI � 30 kg/m2; Fig 1).

In the subgroup of participants with hyperten-
ion and CKD stages 2 to 4 (Table 2), the

Figure 2. In KEEP partici-
pants with CKD, percentage
with CKD stages 3 to 4, strati-
fied by African American or

white race, systolic blood pres-
sure, and body mass index.



Table 2. Prevalence of Chronic Kidney Disease Stage by Systolic Blood Pressure and Characteristics

Systolic Blood Pressure (mm Hg)

P†

Hypertension Only* �130 130-139 140-149 �150

Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4

KEEP (No.) 3,296 12,508 1,117 4,831 680 2,894 666 2,495 1,259 3,649
Overall 20.9 79.1 18.8 81.2 19.0 81.0 21.1 78.9 25.6 74.4 �0.001
Age (y)

18-30 52.7 47.3 54.0 46.0 61.5 38.5 41.7 58.3 60.0 40.0
31-45 42.8 57.2 36.1 63.9 45.1 54.9 38.7 61.3 50.8 49.3
46-60 26.4 73.6 20.3 79.7 22.5 77.5 28.8 71.2 35.9 64.1
61-75 17.4 82.6 12.0 88.0 15.5 84.5 17.1 82.9 23.5 76.5
�75 13.0 87 9.7 90.3 9.4 90.6 14.5 85.5 16.6 83.4

Sex
Men 24.1 75.9 18.3 81.7 23.0 77.0 24.7 75.3 30.1 69.9
Women 19.4 80.6 19.0 81.0 17.1 82.9 19.4 80.6 23.6 76.4

Race
White 16.2 83.8 14.3 85.7 15.2 84.8 16.9 83.1 20.0 80.0
African American 27.6 72.4 25.6 74.4 25.7 74.3 26.6 73.4 32.0 68.0 �0.001
Other 27.4 72.6 25.9 74.1 24.0 76.0 27.0 73.0 35.4 64.6

Hispanic
Yes 26.9 73.1 26.7 73.3 25.9 74.1 25.2 74.8 33.5 66.5
No 20.4 79.6 18.0 82.0 18.5 81.5 20.8 79.2 25 75.0

Education
�High school 20.9 79.1 18.4 81.6 16.9 83.1 20.2 79.8 26 74.0 �0.001
�High school 20.7 79.3 18.7 81.3 19.5 80.5 21.2 78.8 25.4 74.6 �0.001

Current smoker 30.9 69.1 26.5 73.5 30.9 69.1 28.8 71.2 39.6 60.4 0.002‡
Body mass index �

30 kg/m2 22.6 77.4 18.4 81.6 19.7 80.3 22.4 77.6 28.8 71.2 �0.001
Diabetes§ 23.0 77.0 18.5 81.5 19.9 80.1 23.8 76.2 29.0 71.0 �0.001
Cardiovascular

disease§ 18.7 81.3 14.5 85.5 18.2 81.8 20.7 79.3 23.4 76.6 0.2‡
High cholesterol§ 19.8 80.2 16.1 83.9 19.5 80.5 19.6 80.4 27 73.0 �0.001

NHANES� (No.) 684 1,530 298 630 133 323 97 225 296 544
Overall 30.7 69.3 35.8 64.2 28.5 71.5 27.4 72.6 35.6 64.4 �0.001
Age (y)

18-30 78.5 — 87.5 — 98.0 — 100 0 — —
31-45 67.6 32.4 72.7 27.3 52.4 47.6 75.2 — 83.7 —
46-60 40.3 59.7 30.9 69.1 37.7 62.3 47.1 52.9 59.5 40.5
61-75 27.1 72.9 24.6 75.4 23.9 76.1 20.2 79.8 38.4 61.6
�75 18.8 81.2 14.5 85.5 16.0 84 12.2 87.8 24.4 75.6

(Continued)
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Table 2 (Cont’d). Prevalence of Chronic Kidney Disease Stage by Systolic Blood Pressure and Characteristics

Systolic Blood Pressure (mm Hg)

P†

Hypertension Only* �130 130-139 140-149 �150

Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4 Stage 2 Stages 3-4

Sex
Men 36.8 63.2 38.9 61.1 36.3 63.7 33.9 66.1 44.0 56.0
Women 26.4 73.6 33.3 66.7 22.5 77.5 22.6 77.4 31.3 68.7

Race
White 27.1 72.9 33.2 66.8 24.2 75.8 22.5 77.5 32.9 67.1
African American 42.6 57.4 40.1 59.9 42.2 57.8 55.3 44.7 42.5 57.5 �0.001
Other 48.5 51.5 54.7 45.3 49.0 51 49.1 50.9 47.4 52.6

Hispanic
Yes 49.2 50.8 50.1 49.9 49.1 50.9 45.6 54.4 52.4 47.6
No 29.4 70.6 34.7 65.3 26.8 73.2 26.2 73.8 34.4 65.6

Education
�High school 30.8 69.2 35.3 64.7 26.9 73.1 26.0 74.0 38.5 61.5 �0.001
�High school 30.7 69.3 35.9 64.1 29.1 70.9 27.9 72.1 34.3 65.7 �0.001

Current smoker 44.4 55.6 52.0 48.0 38.8 61.2 38.6 61.4 62.2 37.8 0.002‡
Body mass index �

30 kg/m2 36.9 63.1 41.8 58.2 35.6 64.4 35.2 64.8 41.5 58.5 �0.001
Diabetes§ 34.8 65.2 38.6 61.4 42.0 58 29.3 70.7 36.7 63.3 �0.001
Cardiovascular

disease§ 22.3 77.7 20.1 79.9 18.7 81.3 15.5 84.5 28.3 71.7 0.2‡
High cholesterol§ 28.1 71.9 29.5 70.5 27.2 72.8 25.7 74.3 30.8 69.2 �0.01

Note: Stage 2 is defined as eGFR of 60 to 89 mL/min/1.73 m2 and albumin-creatinine ratio of 30 mg/g or greater; stages 3 to 4, eGFR of 15 to 59 mL/min/1.73 m2. Presence of
dash in cell indicates missing value because of unreliable estimates. Conversion factor for eGFR in mL/s/1.73 m2, �0.01667.

Abbreviations: eGFR, estimated glomerular filtration rate; KEEP, Kidney Early Evaluation Program; NHANES, National Health and Nutrition Examination Survey.
*KEEP and NHANES, defined as self-reported hypertension or increased blood pressure (Seventh Report of the Joint National Committee on Prevention, Detection,

Evaluation, and Treatment of High Blood Pressure).
†Comparing NHANES versus KEEP for hypertensive patients with chronic kidney disease stages 2 to 4.
‡Estimate is not reliable because (SE/percentage difference) is greater than 0.30.
§Self reported.
�All analysis related to smoking status, self-reported cardiovascular disease, and self-reported high cholesterol level using NHANES data are limited to participants 20 years

or older. Race in NHANES: non-Hispanic white, non-Hispanic black, and other.
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Kalaitzidis et alS28
atabases differed significantly in the propor-
ions with CKD stages 3 and 4 (79.1% in KEEP
ersus 69.3% in NHANES; P � 0.01). The
atabases also differed in proportions of African
mericans (72.4%, KEEP; 57.4%, NHANES;
� 0.01), current smokers (69.1%, 55.6%; P �

.01), obesity (77.4%, 63.1%; P � 0.01), self-
eported diabetes (77%, 65.2%; P � 0.01), and
ypercholesterolemia (80.2%, 71.9%; P � 0.01).
istributions of these variables were similar be-

ween databases for any given systolic pressure
ecile. More KEEP participants than NHANES
articipants with CKD stages 3 and 4 had hyper-
ension, and the prevalence of CKD stages 3 and
increased with age in KEEP and NHANES.
In the KEEP database, the probability of not

eporting hypertension when present was greater
n participants older than 60 years, African Ameri-
ans, and participants with self-reported diabe-
es, family history of hypertension, obesity, and
KD (Table 3). The probability of having a

arget blood pressure was greatest for partici-
ants younger than 46 years and least for those

Table 3. Odds Ratios of Measured Hypertension in
KEEP Participants Who Self-Reported

No Hypertension

Odds Ratio (95%
confidence interval) P

ge (y)
18-30 0.40 (0.36-0.44) �0.001
31-45 0.62 (0.58-0.66) �0.001
46-60 (reference) 1.00
61-75 1.56 (1.44-1.68) �0.001
�75 1.88 (1.64-2.16) �0.001

ex
Men (reference) 1.00
Women 0.57 (0.54-0.61) �0.001
ace
White 1.00
African American 1.14 (1.07-1.22) �0.001
Other 0.85 (0.79-0.91) �0.001
urrent smoker 0.95 (0.88-1.03) 0.2
elf-reported diabetes 3.34 (3.12-3.57) �0.001
amily history of diabetes 1.03 (0.98-1.09) 0.3
amily history of

hypertension 1.26 (1.17-1.35) �0.001
ody mass index � 30

kg/m2 2.27 (2.14-2.40) �0.001
hronic kidney disease 3.45 (3.21-3.70) �0.001

Note: Hypertension was defined by the Seventh Report
f the Joint National Committee on Prevention, Detection,
valuation, and Treatment of High Blood Pressure.
bAbbreviation: KEEP, Kidney Early Evaluation Program.
lder than 60 years, African Americans, and
hose with self-reported diabetes, obesity, or CKD
Table 4).

The probability of not reporting kidney impair-
ent when present was significantly greater for

articipants older than 60 years (odds ratio [OR],
.75; 95% confidence interval [CI], 1.64 to 1.87;
� 0.001), with pulse pressure greater than 60
m Hg (OR, 1.35; 95% CI, 1.20 to 1.51; P �

.001), or who were obese (OR, 1.10, 95% CI,

.03 to 1.17; P � 0.001) or had diabetes (OR,

.08; 95% CI, 1.02 to 1.14; P � 0.001) or
icroalbuminuria (OR, 2.14; 95% CI, 1.99 to

.29; P � 0.001). KEEP participants with sys-
olic blood pressure greater than 160 mm Hg had
he greatest probability of reporting kidney im-
airment when present (OR, 0.61; 95% CI, 0.55
o 0.67; P � 0.001).

DISCUSSION

We examined the relationship between CKD
tage and systolic blood pressure in the KEEP
nd NHANES 1999 to 2006 databases. Our data
onfirm previous reports that at greater systolic

Table 4. Odds Ratios of Meeting Target Blood
Pressure in KEEP Participants Who

Self-Reported Hypertension

Odds Ratio (95%
confidence interval) P

ge (y)
18-30 1.85 (1.61-2.13) �0.001
31-45 1.28 (1.19-1.38) �0.001
46-60 (reference) 1.00
61-75 0.89 (0.84-0.94) �0.001
�75 0.77 (0.71-0.84) �0.001

ex
Men (reference) 1.00
Women 1.22 (1.16-1.28) �0.001
ace
White 1.00
African American 0.77 (0.73-0.81) �0.001
Other 1.05 (0.99-1.13) 0.1
urrent smoker 1.06 (0.98-1.14) 0.2
elf-reported diabetes 0.49 (0.47-0.52) �0.001
amily history of diabetes 1.03 (0.98-1.08) 0.3
amily history of

hypertension 0.94 (0.89-1.00) 0.04
ody mass index � 30

kg/m2 0.71 (0.68-0.74) �0.001
hronic kidney disease 0.42 (0.40-0.44) �0.001

Abbreviation: KEEP, Kidney Early Evaluation Program.
lood pressures, the probability of kidney impair-
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ent is also greater, a relationship that held
egardless of race or sex. Because of the recruit-
ent of participants with CKD risk factors and

elf-concern for CKD, KEEP was enriched with
elatively more participants with early kidney
isease than NHANES at all systolic blood pres-
ure deciles greater than 130 mm Hg. The KEEP
atabase also had greater representation of Afri-
an Americans with hypertension and greater
ercentages of participants with obesity and dia-
etes than NHANES.
Both databases showed baseline systolic blood

ressure to be independently associated with the
resence of early kidney disease, and CKD stages
and 4 were more common than stage 2 at all

ystolic blood pressure deciles greater than 130
m Hg. Systolic blood pressure level is a clini-

ally useful predictor of CKD in persons with
iabetes17 and an independent cardiovascular
isk factor for those older than 50 years.16 Our
esults confirm these relationships.

Microalbuminuria was more prevalent in the
EEP than NHANES database. Recent data show

hat microalbuminuria is a biomarker strongly
ssociated with risk of essential hypertension
evelopment,23 and it determines the need for
dditional blood pressure medication to achieve
lood pressure goals.24 Clearly, early aggressive
eduction of systolic blood pressure with appro-
riate agents increases kidney protection, slows
he progression of kidney damage,25 and reduces
ardiovascular risk.26 In KEEP, the probability
f not reporting kidney impairment when present
as significantly greater for participants with
icroalbuminuria, providing an additional rea-

on to assess microalbuminuria in hypertensive
atients, given this lack of awareness.
Interestingly, a greater prevalence of CKD

as noted in white than African American partici-
ants in these databases. However, in KEEP,
umbers of both white and African American
articipants with CKD were greater at any given
ystolic blood pressure level, a trend unrelated to
MI. Our data are not in accordance with studies

howing that African Americans and members of
ther minority groups are more likely than whites
o develop CKD.27 One possible explanation
or this observation is that more African Ameri-
ans die at earlier CKD stages, before reaching
tages 3 and 4. Evidence is strong that African

mericans with CKD have more poorly con- g
rolled hypertension than white counterparts,
articularly in early disease stages,28 and hy-
ertension onset tends to be earlier and more
evere in African Americans, leading to more
nd-organ damage and premature cardiovascu-
ar death than in white populations.19

Hypertension with CKD is much more com-
on in the KEEP than in the NHANES database,

nd the KEEP database shows greater rates of
KD stages 3 and 4 than the NHANES database

n African Americans. Our analysis does not
nswer the question of whether increases in
lood pressure lead to more advanced kidney
isease or vice versa. Lack of awareness of CKD
resence may lead to less vigilant blood pressure
ontrol. CKD can be undetected until advanced
tages; KEEP, as a targeted community-based
ealth screening program with a larger CKD
ample size than NHANES, may allow improved
xploration of these health associations.

In the KEEP database, we found that African
mericans not reporting hypertension on history
ad a 14% rate of having increased measured
lood pressure, and African Americans with
nown hypertension had a 33% greater rate of
ot meeting blood pressure control guidelines.
his analysis provides compelling evidence that

he problem of hypertension and kidney impair-
ent may be much greater than estimated rates

nd delineates the need for strategies to identify
nd treat people at risk in the community, given
he profound heterogeneity among racial groups.
EEP participants receive laboratory results and

ducational materials about kidney disease risks
nd treatment opinions, and their physicians re-
eive laboratory results and clinical practice
uidelines for CKD care.29 This is an effort to
mprove knowledge and awareness, leading to
mproved blood pressure levels and CKD results.

Overweight prevalence in the United States is
pproximately 66%.30 Obesity was more preva-
ent in KEEP than NHANES. We noted a consis-
ently greater CKD prevalence with greater
eight regardless of race and sex in both KEEP

nd NHANES. This is consistent with previous
tudies that evaluated other databases.31 Our data
lso support evidence from long-term observa-
ional studies that show a correlation between
MI and CKD progression.32,33 Not surpris-

ngly, greater weight was also associated with

reater blood pressure deciles. This consistent
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Kalaitzidis et alS30
elationship is important because obesity in-
reases not only cardiovascular risk, but also the
robability of developing CKD.
More KEEP than NHANES participants self-

eported diabetes; in both databases, hyperten-
ion prevalence was more than 85% in partici-
ants who self-reported diabetes. These results
re in accordance with earlier results showing
hat hypertension is a common problem in pa-
ients with diabetes.34

Our study is limited by the cross-sectional
ature of both databases. These databases rely on
oluntary physical examinations and screening
istories, including self-reports of such diseases
s hypertension, diabetes, and CKD. Another
tudy limitation is the low percentage of
HANES participants with eGFR less than 30
L/min/1.73 m2 to compare with the more ro-

ust KEEP data. In addition, KEEP participants
ay have better hypertension awareness than
HANES participants because the presence of
ypertension is a KEEP eligibility criterion.
In conclusion, this analysis shows the magni-

ude and complexity of systolic hypertension in
ifferent groups in the United States. Systolic
lood pressure as a component of hypertension
as associated with lower eGFR in both people

t risk of CKD (KEEP) and the general popula-
ion (NHANES). White participants had more
KD than African American participants. Obese
nd diabetic participants had greater rates of
arly kidney disease at greater systolic blood
ressure deciles. Screening programs improve
ublic health, improve knowledge and communi-
ation, enhance adherence to recommended thera-
ies, and improve clinical outcomes. The tar-
eted nature of the KEEP screening program and
he large number of participants contrast with
HANES and highlight the value of blood pres-

ure assessments in both populations.
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Diabetes
Self-reported diabetes, self reported diabetic 

retinopathy, receiving medication for 
diabetes, or elevated blood glucose (WHO); 
fasting blood sugar ≥126 mg/dl, non-fasting 
blood sugar ≥200 mg/dl.

Self-reported diabetes
Self-reported diabetes: self-reported diabetes, 

self-reported diabetic retinopathy.

Hypertension
Self reported history hypertension, receiving 

a medication for hypertension, or elevated 
blood pressure (JNC7): Diabetes or CKD; 
systolic ≥130 mmHg or diastolic ≥80 mmHg, 
otherwise systolic ≥140 mmHg or diastolic 
≥90.

Self-reported hypertension
Self-reported hypertension

Self-reported Cardiovascular disease
Participant reports any of the following cardiac 

events: heart attack, bypass surgery, heart 

angioplasty, stroke, heart failure, abnormal 
heart rhythm, or PVD (only for KEEP 
version 2).

Chronic Kidney disease
eGFR <60 mL/min/1.73 m2 or eGFR ≥ 60 

mL/min/1.73 m2 and albumin-creatinine 
ratio (ACR) ≥30 mg/g. GFR estimated using 
the IDMS-traceable 4-variable Modification 
of Diet in Renal Disease (MDRD) Study 
equation for calibrated serum creatinine 
(Scr) values: GFR = 175 × standardized 
Scr−1.154 × age−0.203 × 1.212 [African Americans] 
× 0.742 [women].

CKD Stages
Stage 1: eGFR ≥90 ml/min/1.73 m2, and 

ACR ≥30 mg/g
Stage 2: eGFR 60–89 ml/min/1.73 m2, and ACR 

≥30 mg/g
Stage 3: eGFR 30–59 ml/min/1.73 m2

Stage 4: eGFR 15–29 ml/min/1.73 m2

Stage 5: eGFR <15 ml/min/1.73 m2, or dialysis

Anemia

WHO
Male: hemoglobin <13 g/dl
Female: <12g/dl

KDOQI (2006)
Males: hemoglobin <13.5 g/dl
Women <12g/dl

Body Mass Index Categories
UW: underweight, BMI <18.5
N: normal, BMI 18.5–24.9
OW: overweight, BMI 25–29.9
OB: obese, BMI 30–39.9
EOB: extremely obese, BMI ≥40

Educational Status
GSL: Grade school or less
SHS: Some high school
HSG: High school graduate
SC+: Some college, college graduate,  

post-graduate

Self-reported diabetes
To be classified as having self-reported diabetes, 

participants had to report being told by a 
doctor, at any time, that they had diabetes 
or sugar diabetes other than that related 
to pregnancy. Participants answering 
“borderline” to the question were classified 
as non-diabetic

Self-reported hypertension
Self-reported hypertension was identified by an 

affirmative answer to the question: “Have 
you ever been told by a doctor that you 
had hypertension, also called high blood 
pressure.”

Self-reported Cardiovascular disease
Participant reports any of the following cardiac 

events: coronary heart disease, angina/angina 
pectoris, heart attack, congestive heart 
failure, or stroke.

Chronic Kidney disease
eGFR <60 mL/min/1.73 m2 or eGFR ≥ 60 

mL/min/1.73 m2, and albumin-creatinine 
ratio (ACR) ≥30 mg/g. GFR estimated using 
the IDMS-traceable 4-variable Modification 
of Diet in Renal Disease (MDRD) Study 
equation for calibrated serum creatinine 
(Scr) values: GFR = 175 × standardized 
Scr−1.154 × age−0.203 × 1.212 [African Americans] 
× 0.742 [women].

CKD Stages
Stage 1: eGFR ≥90 ml/min/1.73 m2, and ACR 

≥30 mg/g
Stage 2: eGFR 60–89 ml/min/1.73 m2, and ACR 

≥30 mg/g
Stage 3: eGFR 30–59 ml/min/1.73 m2

Stage 4: eGFR 15–29 ml/min/1.73 m2

Stage 5: eGFR <15 ml/min/1.73 m2, or dialysis

Anemia

WHO
Male: hemoglobin <13 g/dl
Female: <12g/dl

KDOQI (2006)
Males: hemoglobin <13.5 g/dl
Women <12g/dl

Body Mass Index Categories
UW: underweight, BMI <18.5
N: normal, BMI 18.5–24.9
OW: overweight, BMI 25–29.9
OB: obese, BMI 30–39.9
EOB: extremely obese, BMI ≥40

Educational Status
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s.1

Cumulative number of eligible KEEP 
participants & affiliates, by year
KEEP N = 89,622. 

In 2007, nearly 90,000 individuals partici-
pated in KEEP screening programs which 
were conducted by a total of 47 affiliates in 
49 states and the Distric of Columbia.

s.2

Geographic variations in the percentage 
of KEEP participants, by state 
KEEP N = 89,622. 

The highest rates of participation in the 
KEEP program occur in states located 
along the Gulf Coast, the Mid-Atlantic Re-
gion, the Ohio Valley, and portions of New 
England; participation rates average 5.05% 
for individuals residing in areas represented 
by the upper map quintile. 

s.3

Top twenty (%) KEEP participants,  
by affiliate (rank order) 
KEEP N = 89,622. 

Florida continues to have the highest per-
centage of KEEP participants, at 5.7%, fol-
lowed by the South Carolina and Mass./
Rhode Isl./N. Hampshire/Vermont affili-
ates, at 5.3 and 4.5%, respectively.
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00+01  02  03  04  05  06  07cu
m

ul
at

iv
e 

#
 o

f p
ar

tic
. (

in
 1

,0
00

s)

0

20

40

60

80

100

00+01  02  03  04  05  06  07

C
um

ul
at

iv
e 

#
 o

f a
ffi

lia
te

s
25

30

35

40

45

50
89,622 47

3.27 + (5.05)
2.25 to <3.27
1.16 to <2.25
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s.a

Total eligible KEEP participants
KEEP N = 89,622. 

The greatest number of KEEP participants are between ages 46 and 
75, female, and white. Approximately 7 times more non-Hispanics 
are screened compared to Hispanics, while the majority of partici-
pants have at least a high school diploma and some type of health 
insurance.

                                        2000+2001 2002 2003 2004 2005 2006 2007 All All (%)
Age

18-30                       568 644 1,004 1,085 1,391 1,257 989 6,938 7.7

31-45                       1,491 1,977 2,393 2,939 3,984 3,685 2,870 19,339 21.6
46-60                       2,097 2,651 3,422 4,690 6,437 6,592 5,509 31,398 35.0
61-75                       1,502 2,029 2,382 3,328 4,769 5,111 4,968 24,089 26.9
>75                          424 743 721 1,076 1,548 1,656 1,683 7,851 8.8
Missing                    . . . 5 2 . . 7 0.0

Gender                              Male                        1,959 2,570 2,944 4,145 5,879 5,684 5,207 28,388 31.7
Female                     4,123 5,473 6,976 8,977 12,194 12,613 10,808 61,164 68.2
Missing                    . 1 2 1 58 4 4 70 0.1

Race White                      2,284 3,104 4,301 5,793 9,027 9,008 8,131 41,648 46.5
Black                        2,652 3,392 3,430 4,276 5,269 5,564 5,041 29,624 33.1
Other                       967 1,358 1,851 2,973 3,415 3,268 2,816 16,648 18.6
Unknown/missing   179 190 340 81 420 461 31 1,702 1.9

Ethnicity Hispanic                  618 712 1,117 1,891 2,416 2,317 2,075 11,146 12.4
Non-Hispanic          5,464 7,332 8,805 11,232 15,715 15,984 13,944 78,476 87.6

Education Level                 ≤ 6 years 362 406 499 814 1,051 1,019 888 5,039 5.6
<12 years                  586 871 921 1,188 1,780 1,763 1,581 8,690 9.7
12 years                    1,585 2,192 2,591 3,491 4,611 4,462 4,190 23,122 25.8
>12 years                  1,629 2,155 2,775 3,460 4,674 4,351 3,815 22,859 25.5
16 years                    1,143 1,463 1,913 2,531 3,616 3,815 3,228 17,709 19.8
>16 years                  688 862 1,132 1,469 2,144 2,452 2,019 10,766 12.0

Missing                    89 95 91 170 255 439 297 1,436 1.6

Health Insurance Status     Yes                           4,948 6,428 7,892 10,154 14,058 14,207 12,404 70,091 78.2
No                           883 1,234 1,660 2,494 3,251 3,371 3,292 16,185 18.1
Missing                    251 382 370 475 822 723 318 3,341 3.7

All                                             6,082 8,044 9,922 13,123 18,131 18,301 16,019 89,622 100.0

"." Zero values in this cell
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s.4

Self-reported diabetes in KEEP & 
NHANES participants
KEEP N= 88,812, age; 88752, gender; 87,208 race; 
88,818, ethnicity. NHANES N= 22,606. 

Slightly over 28% of KEEP participants re-
port that they have diabetes compared to 
6.9% in the NHANES population. Diabe-
tes is more prominent in older particpants 
in both populations and evenly distributed 
among racial and ethnic groups.

s.5

KEEP participants with diabetes
KEEP N= 89,598.

Diabetes is evident in 29.4% of KEEP par-
ticipants and is identified in 40.6% of those 
age 61–75.

s.6

KEEP participants with diabetes who 
have elevated glucose levels
KEEP N= 26,307.

Close to 30% of KEEP participants with di-
abetes were found to have elevated glucose 
levels; elevated levels are more prominent in 
those age 31–60, males, and individuals of 
other races.

s.7

Self-reported hypertension in KEEP & 
NHANES participants
KEEP N= 88,183, age; 88,124, gender; 86,610 race; 
88,190, ethnicity. NHANES N= 22,366.

Self-reported hypertension exist in 54.6% 
of KEEP participants and 26.9% of the 
NHANES population. Not surprisingly, 
rates of hypertension increase in both popu-
lations with age and are generally similar in 
whites and blacks.

All 18-30 31-45 46-60 61-75 75+

%
 w

ith
 s

el
f-

re
po

rte
d 

di
ab

et
es

0

10

20

30

40
KEEP 
NHANES 99-06

Male Female White Black Other Hisp

Age Gender Race/ethnicity

All 18-30 31-45 46-60 61-75 75+

29.4%

Pe
rc

en
t w

ith
 d

ia
be

te
s

0

10

20

30

40

50

Male Female White Black Other Hisp

Age Gender Race/ethnicity

All 18-30 31-45 46-60 61-75 75+

28.4%

Pe
rc

en
t w

ith
 e

le
va

te
d 

gl
uc

os
e

0

10

20

30

40

50

Male Female White Black Other Hisp

Age Gender Race/ethnicity

All 18-30 31-45 46-60 61-75 75+

%
 w

ith
 s

el
f-

re
po

rte
d 

hy
pe

rte
ns

io
n

0

20

40

60

80
KEEP 
NHANES 99-06 

Male Female White Black Other Hisp

Age Gender Race/ethnicity

Targeting high-risk populationsS36



s.8

KEEP particpants with hypertension
KEEP N= 89,607.

Hypertension exists in nearly 70% of KEEP 
participants, and the rate of hypertension 
increases with age. 

s.9

KEEP participants with hypertension 
who have an elevated blood pressure
KEEP N= 62,156.

Overall, nearly three in four KEEP partici-
pants with hypertension have an elevated 
blood pressure; rates vary only slightly 
across all age, gender, race, and ethnicity 
groups.

s.10

Self-reported cardiovascular disease in 
KEEP participants 
KEEP N= 89,165, age; 89,552, gender; 87,920, race; 
89,622, ethnicity.

Cardiovascular disease exists in one in five 
KEEP participants, and is most evident in 
those who are older, male, and white.

s.11

Percent distribution of KEEP & 
NHANES participants, by BMI
KEEP N= 88,003. NHANES N= 20,567.

One-third of KEEP and NHANES par-
ticipants are considered to be overweight, 
while 35.6% of KEEP participants are obese 
compared to 26.5% in the NHANES popu-
lation.

Targeting high-risk populations
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s.12

Prevalence of CKD in KEEP & 
NHANES participants 
KEEP N= 77,073, age; 77,080, gender, race, & ethnicity.  
NHANES N= 19,551. 

Overall, CKD is evident in 26.2% and 
15.3%, respectively, of KEEP and NHANES  
participants. Of KEEP participants, 55.2% 
of those age 75 and older have CKD, com-
pared to 60.4% in the NHANES popula-
tion, while in KEEP, CKD is most promi-
nent in whites.

s.13

Prevalence of CKD in KEEP & 
NHANES participants, by CKD stage 
KEEP N= 77,080. NHANES= 19,551.

Stage 3 CKD (eGFR 30–59), is most appar-
ent among KEEP participants for whom 
estimated glomerular filtration data are 
available, at 17.3%, with Stage 1 and Stage 2 
accounting for 3.0 and 4.9% of participants, 
respectively.

s.14

Prevalence of CKD in KEEP & 
NHANES participants, by risk factor
KEEP N= 76,527. NHANES N= 19,352.

Of KEEP participants with CKD, 11.5% 
have self-reported hypertension, 2.4% have 
self-reported diabetes, and nearly 8% are 
shown to have both risk factors; rates in 
NHANES participants, in contrast, are 5.7, 
0.8, and 2.2%, respectively. 
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Prevalence of CKD

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age

18-30                            5,045 318 143 116 8 1,308 6,938
31-45                            13,800 652 616 896 40 3,335 19,339
46-60                            21,266 900 1,231 3,406 152 4,443 31,398
61-75                            13,569 391 1,265 5,795 333 2,736 24,089
>75                               3,196 66 497 3,114 258 720 7,851

Gender                              
Male                              18,169 658 1,297 3,877 293 4,094 28,388
Female                          38,711 1,669 2,456 9,452 498 8,378 61,164
Missing                         . . . . . 70 70

Race
White                            . . . . . 1,702 1,702
Black                             26,421 674 1,722 8,343 429 4,059 41,648
Other                            19,058 1,049 1,266 3,098 208 4,945 29,624
Unknown/missing         11,401 604 765 1,888 154 1,836 16,648

Ethnicity
Hispanic                        7,101 352 392 968 52 2,281 11,146
Non-Hispanic               49,779 1,975 3,361 12,361 739 10,261 78,476

U.S. Census Region
Northeast                      13,141 531 879 3,107 184 2,678 20,520
Midwest                        8,902 378 602 2,102 137 1,726 13,847
South                            27,980 1,143 1,817 6,386 352 6,650 44,328
West                              6,842 275 455 1,728 118 1,477 10,895
Missing                         15 . . 6 . 11 32

U.S. Census Division

New England                4,438 153 304 1,287 53 1,537 7,772
Middle Atlantic             8,703 378 575 1,820 131 1,141 12,748
East North Central        5,640 250 395 1,177 79 764 8,305
West North Central      3,262 128 207 925 58 962 5,542
South Atlantic               13,851 527 900 3,407 162 3,852 22,699
East South Central        7,904 292 505 1,717 92 1,170 11,680
West South Central       6,225 324 412 1,262 98 1,628 9,949
Mountain                      4,164 167 253 1,171 64 827 6,646
Pacific                           2,678 108 202 557 54 650 4,249
Missing                         15 . . 6 . 11 32

Smoking
Yes 21,760 984 1,622 5,520 362 4,973 35,221
No 32,542 1,222 1,962 7,170 392 6,735 50,023
Missing                         2,578 121 169 639 37 834 4,378

Education Level                     
≤ 6 years 2,783 154 252 919 85 846 5,039
<12 years                       4,999 274 435 1,537 109 1,336 8,690
12 years                         14,093 651 986 3,954 253 3,185 23,122
>12 years                       14,789 592 956 3,136 174 3,212 22,859
16 years                         12,217 425 635 2,055 94 2,283 17,709
>16 years                       7,227 198 409 1,520 67 1,345 10,766
Missing                         772 33 80 208 9 335 1,437

Health Insurance Status            
Yes                                43,996 1,573 2,949 11,352 675 9,546 70,091
No                                10,953 657 666 1,445 80 2,384 16,185
Missing                         1,931 97 138 532 36 612 3,346

Doctor Status                       
Yes                                47,417 1,883 3,273 12,236 733 10,300 75,842
No                                8,199 382 397 776 36 1,792 11,582
Missing                         1264 62 83 317 22 450 2,198

All                                             56,880 2,327 3,753 13,329 791 12,542 89,622

"." Zero values in this cell
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s.15

Self-reported diabetes in KEEP & 
NHANES participants with or without 
CKD 
KEEP N= 19,960, CKD; 55,945, no CKD. NHANES 
N= 3,611, CKD; 15,929, no CKD.

In both the KEEP and NHANES popula-
tions, self-reported diabetes is more evident 
in those with CKD—at 39.5 and 19.7%, 
respectively—compared to 24.9 and 4.6% 
in those with no diagnosis for CKD. By 
gender, diabetes is 13–19% more common 
in male and females with CKD compared 
to those without the diagnosis. In white 
and black KEEP participants with CKD, 
38–39% report having diabetes compared to 
23–26% of those with no CKD who report 
the condition.

*estimate not reliable

s.16

Self-reported hypertension in KEEP & 
NHANES participants with or without 
CKD 
KEEP N= 19,963 CKD; 55,949 no CKD. NHANES N= 
3,589 CKD; 15,769 no CKD. 

Among KEEP participants with or without 
CKD, 72.2 and 49.6%, respectively, report 
that they are hypertensive, while 52% of 
NHANES participants with CKD report 
being hypertensive compared to 22.6% of 
participants with no CKD. Nearly three of 
four male and female KEEP participants 
self-report hypertension compared to one 
in two participants with no CKD. In the 
NHANES population, 51–52% of male and 
female participants with CKD report being 
hypertensive compared to 22–23% of those 
with no CKD. Self-reported hypertension 
is evident in 71.2, 77.5, 66.8, and 63.7%, 
respectively, of whites, blacks, individuals 
of other races, and Hispanics with CKD, 
compared to 50.6, 54.2, 39.4, and 38.4% of 
participants with no CKD. 

s.b (to the left)

Total elegible KEEP participants with CKD, by CKD stage 
KEEP N= 86,622.

Of the total eligible KEEP participants with CKD, Stage 3 (eGFR 
30–59) is most apparent; CKD exists in greater proportions of fe-
males, whites, and older age groups. Geographically, CKD is most 
prominent in the South U.S. census region; a high concentration of 
participants reside in the South Atlantic census division. More non-
smokers than smokers have CKD, as do those with health insurance 
compared to those with no insurance. 

CKD as a disease multiplierS40



CKD as a disease multiplier
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s.17

Self-reported cardiovascular disease in KEEP participants  
with or without CKD 
KEEP N= 77,073, age; 77,080, gender, race, & ethnicity.

Cardiovascular disease (CVD) is present in 31% of KEEP partici-
pants with CKD compared to 18.7% of those with no CKD. Pro-
portions of patients with CVD increase with age in both CKD and 
non-CKD participants, and CVD is most prominent in whites re-
gardless of CKD status.

s.18

BMI ≥30 kg/m2 in KEEP & NHANES 
participants with or without CKD
KEEP N= 75,733. NHANES N= 19,146.

The percent of KEEP participants classified as obese is similar in 
participants with or without CKD, at 45.9% and 43.8%, respectively; 
in the NHANES population, 37.7% of those with CKD are classi-
fied as obese compared to 30.6% of those without a CKD diagnosis.

s.20

Anemia (WHO & KDOQI definitions) in KEEP &  
NHANES participants, by CKD stage & gender 
KEEP N= 76148. NHANES N= 19,531

Regardless of anemia definition (WHO or KDOQI), the condition be-
comes more apparent in both the KEEP and NHANES populations as 
the severity of CKD increases, and in the advanced stages of CKD is gener-
ally more evident in males than in females.

*estimate not reliable 

s.19

Anemia (WHO & KDOQI definitions)in  
KEEP & NHANES participants, by CKD status 
KEEP N= 76,148. NHANES N= 19,531.

Using the WHO definition for anemia, 11.6% of all eligible KEEP 
participants are classified as anemic compared to 5.4% in the 
NHANES population. By the KDOQI definition, 13.5% of KEEP 
participants are classified as anemic compared to 6.4% in the 
NHANES population. 
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Education and insurance

s.21

Percent distribution of KEEP & NHANES participants, by 
educational status 
KEEP N= 88,185. NHANES N= 22,553

In the KEEP and NHANES populations, 26% of participants have 
completed high school and more than half—58.2 and 53.2%, respec-
tively—have some level of college.

s.22

Insurance coverage in KEEP & NHANES  
participants, by age & gender 
KEEP N= 70,089, age; 70,045 gender. NHANES N= 22,300. 

Overall, 78.2 and 81.9% of KEEP and NHANES participants, re-
spectively, have some type of insurance coverage. The proportions 
of participants with coverage increases with age, and is generally 
evenly distributed between males and females.

s.23

Percent distribution of types of insurance in KEEP  
participants reporting they have insurance 
KEEP N= 89,622. 

In KEEP participants reporting they have insurance, 10.1% are cov-
ered by Medicare, while 3.3% are dually covered by Medicare and 
Medicaid. The majority of participants (42.6%) have some type of 
coverage other than Medicare, while 11.7% have Medicare cover-
age with supplemental insurance provided by a carrier other than 
Medicaid.

s.24

Insurance coveage in KEEP & NHANES  
participants, by race & ethnicity 
KEEP N= 87,915, race; 89,617, ethnicity. NHANES N= 40,897

By race or ethnicity, 84.9, 79.0, 62.7, 52.2, and 82.1%, respectively, of 
whites, blacks, individuals of other races, Hispanics, and non-His-
panics participating in KEEP are insured; in the NHANES popu-
lation, 86.8, 77.5, 64.4, 58.8, and 85.3%, respectively, have coverage.
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Access to a physician, follow-up, and intervention

s.25

KEEP participants with a physician 
KEEP N= 87,417, age; 87,359, gender; 85,856, race; 87,424, ethnicity. 

Nearly 90% of all eligible KEEP participants have a physician. 
Slighly more females have physicians compared to males—89 ver-
sus 82%—and whites are more inclined to have a physician when 
compared to blacks and individuals of other races, at 91.2 and 
87.9%, respectively. 

s.26

KEEP follow-up response rate (%) 
Percent represents the number of participants who received follow-up forms divided by 
the number who returned the form & answered the question of seeing a doctor about 
screening results.

The percent of KEEP participants who returned follow-up forms 
peaked in 2003 with a response rate of 34.8%. The response rate has 
declined each year since 2005, reaching its lowest level since the 
combined year of 2000 and 2001, and now stands at 25.5%.

s.27

Reasons for seeing a physician in KEEP participants who 
return their follow-up forms 
KEEP N= 18,323.

Among KEEP participants who returned their follow-up forms, the 
main reason for seeing a physician about test results was related to 
issues with blood pressure, at 52.8%, followed by abnormal results 
related to blood glucose, serum creatinine, or hemoglobin, at 31.6, 
44.2, and 33.3%, respectively. 
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Chapter summary

Table s.1
In 2007, nearly 90,000 individuals partici-
pated in KEEP screening programs, these 
programs were conducted by 47 affiliates 
nationwide.

Figure s.5
Diabetes is evident in 29.4% of KEEP par-
ticipants and is identified in 40.6% of those 
age 61–75.

Figure s.8
Hypertension exists in nearly 70% of KEEP 
participants, and the rate of hypertension 
increases with age.

Figure s.12
Overall, CKD is evident in 26.2% and 
15.3%, respectively, of KEEP and NHANES  
participants.

Figure s.13
Stage 3 CKD (eGFR 30–59), is most appar-
ent among KEEP participants for whom 
estimated glomerular filtration data are 
available, at 17.3%, with Stage 1 and Stage 2 
accounting for 3.0 and 4.9% of participants, 
respectively.

Table s.b
CKD exists in greater proportions of 
females, whites, and non-Hispanics. Geo-
graphically, CKD is most prominent in the 
South U.S. census region; a high concen-
tration of participants reside in the South 

Atlantic census division.
Figure s.15
In both the KEEP and NHANES popula-
tions, self-reported diabetes is more evident 
in those with CKD—at 39.5 and 19.7% re-
spectively—compared to 24.9 and 4.6% in 
those with no diagnosis for CKD.

Figure s.16
Among KEEP participants with or without 
CKD, 72.2 and 49.6% report that they are 
hypertensive, while 52% of NHANES par-
ticipants with CKD report this condition 
compared to 22.6% of those without CKD 
who report the diagnosis.

Figure s.17 
Self-reported cardiovascular disease (CVD) 
is present in 31% of KEEP participants with 
CKD compared to 18.7% in participants 
with no CKD. Proportions of patients with 
CVD increase with age in both CKD and 
non-CKD participants, and CVD is most 
prominent in whites regardless of CKD sta-
tus.

Figure s.26 
The percent of KEEP participants who re-
turned follow-up forms peaked in 2003 with 
a response rate of 34.8%. Since 2005, the re-
sponse rate has declined each year, reaching 
its lowest level since the combined year of 
2000 and 2001; it now stands at 25.5%.
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Table 1-1.1
Total eligible KEEP participants

Table 2-2.7
Total eligible KEEP participants with chronic kidney disease (CKD)*

Table 3-3.1
Total eligible KEEP participants with self-reported diabetes*

Table 4-4.6
Total eligible KEEP participants with elevated blood sugar*

Table 5-5.1
Total eligible KEEP participants with diabetes*

Table 6-6.1
Total eligible KEEP participants with self-reported hypertension*

Table 7-7.6
Total eligible KEEP participants with elevated blood pressure*

Table 8-8.1
Total eligible KEEP participants with hypertension*

Table 9-9.6
Total eligible KEEP participants, by BMI (kg/m2)

Table 10-10.1
Total eligible KEEP participants with microalbuminuria*

Table 11
Total eligible KEEP participants, by hemoglobin level

Table 12-12.1
Total eligible KEEP participants with anemia (WHO* definition)

Table 13-13.1
Total eligible KEEP participants with anemia (KDOQI* definition)

Table 14-14.1
Total eligible KEEP participants with a risk factor for cardiovascular disease*

Table 15-15.1
Total eligible KEEP participants with self-reported kidney disease or stones

Table 16-16.1
Total eligible KEEP participants with elevated PTH*

Table 17-17.1Total eligible KEEP participants with abnormal calcium*

Table 18-18.1
Total eligible KEEP participants with abnormal phosphorus*

Table 19-19.1
Total eligible KEEP participants with high cholesterol*

Table 20
Counts of KEEP participants, by affiliate

Table 20.1
eGFR <60ml/min/1.73 m2, by affiliate

Table 20.2
Microalbuminuria*, by affiliate

Table 20.3
ACR ≥30, by affiliate

Table 20.4
Diabetes*, by affiliate

Table 20.5
Hypertension*, by affiliate

Table 20.6
Diabetes & hypertension*, by affiliate

Table 20.7
Obesity*, by affiliate

Table 20.8
Glycemic control*, by affiliate

Table 20.9
Blood pressure control*, by affiliate

Table 20.10
Anemia (WHO definition*), by affiliate

Table 20.11
Anemia (KDOQI definition*), by affiliate

Table 20.12
Elevated PTH*, by region/census division

Table 20.13
Abnormal Calcium*, by region/census division

Table 20.14
Abnormal Phosphorus*, by region/census division

Table 20.15
High cholesterol*, by region/census division
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Table 1
Total eligible KEEP participants

“.” Zero values in this cell.

Table 1
Total eligible KEEP participants

      2000+2001 2002 2003 2004 2005 2006 2007 All
Age

18-30                                 568 644 1,004 1,085 1,391 1,257 989 6,938
31-45                                 1,491 1,977 2,393 2,939 3,984 3,685 2,870 19,339
46-60                                 2,097 2,651 3,422 4,690 6,437 6,592 5,509 31,398
61-75                                 1,502 2,029 2,382 3,328 4,769 5,111 4,968 24,089
>75                                    424 743 721 1,076 1,548 1,656 1,683 7,851
Missing                              . . . 5 2 . . 7

Gender                              
Male                                  1,959 2,570 2,944 4,145 5,879 5,684 5,207 28,388
Female                               4,123 5,473 6,976 8,977 12,194 12,613 10,808 61,164
Missing                              . 1 2 1 58 4 4 70

Race
White                                2,284 3,104 4,301 5,793 9,027 9,008 8,131 41,648
Black                                 2,652 3,392 3,430 4,276 5,269 5,564 5,041 29,624
N Am 324 575 686 820 723 434 346 3,908
Other                                 643 783 1,165 2,152 2,691 2,509 1,986 11,929
Unknown/missing             179 190 340 82 421 786 515 2,513

Ethnicity
Non-Hispanic                    5,464 7,332 8,805 11,232 15,715 15,984 13,944 78,476
Hispanic                            618 712 1,117 1,891 2,416 2,317 2,075 11,146

U.S. Census Region
Northeast                          1,221 1,849 2,280 3,035 4,479 4,081 3,575 20,520
Midwest                            837 1,224 1,707 2,464 2,593 3,012 2,010 13,847
South                                 3,559 4,078 4,750 6,310 8,573 8,882 8,176 44,328
West                                  455 888 1,184 1,314 2,482 2,318 2,254 10,895
Missing                              10 5 1 . 4 8 4 32

Self-reported Diabetes
Yes 1,498 1,940 2,417 3,392 4,842 5,425 5,471 24,985
No 4,446 6,046 7,411 9,593 13,155 12,679 10,503 63,833
Missing                              138 58 94 138 134 197 45 804

Self-reported HTN
Yes 3,100 4,177 5,076 6,841 9,606 9,930 9,459 48,189
No 2,905 3,804 4,739 6,162 8,168 7,863 6,360 40,001
Missing                              77 63 107 120 357 508 200 1,432

Self-reported CVD
Yes 996 1,319 1,566 2,040 4,003 4,681 4,408 19,013
No 5,086 6,725 8,356 11,083 14,128 13,620 11,611 70,609
Missing                                         

Family history of Diabetes 4,041 5,322 6,701 8,764 10,271 9,165 8,347 52,611
Yes 1,805 2,512 2,986 3,965 6,997 8,150 7,129 33,544
No 236 210 235 394 863 986 543 3,467
Missing                                         

Family history of HTN 4,705 6,275 7,750 10,148 13,954 13,896 12,188 68,916
Yes 1,204 1,540 1,866 2,523 3,628 3,708 3,448 17,917
No 173 229 306 452 549 697 383 2,789
Missing                                         

Family history of Kidney disease 1,497 1,867 2,294 2,943 3,218 2,663 2,447 16,929
Yes 4,421 5,994 7,409 9,818 13,919 14,571 12,948 69,080
No 164 183 219 362 994 1,067 624 3,613
Missing                                         

Smoking 2,531 3,452 4,039 5,335 6,948 6,728 6,188 35,221
Yes 3,153 4,061 5,304 6,869 10,369 11,026 9,241 50,023
No 398 531 579 919 814 547 590 4,378
Missing                                         

Education Level                     
≤6 years 362 406 499 814 1,051 1,019 888 5,039
<12 years                           586 871 921 1,188 1,780 1,763 1,581 8,690
12 years                             1,585 2,192 2,591 3,491 4,611 4,462 4,190 23,122
>12 years                           1,629 2,155 2,775 3,460 4,674 4,351 3,815 22,859
16 years                             1,143 1,463 1,913 2,531 3,616 3,815 3,228 17,709
>16 years                           688 862 1,132 1,469 2,144 2,452 2,019 10,766
Missing                              89 95 91 170 255 439 298 1,437

Health Insurance Status            
Yes                                     4,948 6,428 7,892 10,154 14,058 14,207 12,404 70,091
No                                     883 1,234 1,660 2,494 3,251 3,371 3,292 16,185
Missing                              251 382 370 475 822 723 323 3,346

Doctor Status                       
Yes                                     5,223 6,935 8,468 10,964 15,345 15,465 13,442 75,842
No                                     652 874 1,224 1,700 2,364 2,444 2,324 11,582
Missing                              207 235 230 459 422 392 253 2,198

All                                             6,082 8,044 9,922 13,123 18,131 18,301 16,019 89,622
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Table 1.1
Total eligible KEEP participants, by race/ethnicity

Table 1.1
Total eligible KEEP participants, by race/ethnicity 

       White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age

18-30                                2,559 2,196 462 1,424 297 1,526 5,412 6,938
31-45                                6,971 7,088 1,003 3,476 801 3,716 15,623 19,339
46-60                                13,777 11,558 1,255 4,024 784 3,544 27,854 31,398
61-75                                13,083 7,135 947 2,433 491 1,929 22,160 24,089
>75                                   5,257 1,644 239 571 140 430 7,421 7,851
Missing                             1 3 2 1 . 1 6 7

Gender
Male                                 14,072 8,283 995 4,218 820 3,729 24,659 28,388
Female                              27,553 21,320 2,909 7,703 1,679 7,401 53,763 61,164
Missing                             23 21 4 8 14 16 54 70

U.S. Census Region
Northeast                          10,892 5,597 385 3,004 642 2,216 18,304 20,520
Midwest                            6,898 4,351 720 1,500 378 1,788 12,059 13,847
South                                19,143 18,980 1,510 3,783 912 4,938 39,390 44,328
West                                 4,703 684 1,291 3,637 580 2,198 8,697 10,895
Missing                             12 12 2 5 1 6 26 32

Self-reported Diabetes
Yes 12,179 7,558 1,448 3,138 662 3,014 21,971 24,985
No 29,236 21,789 2,449 8,675 1,684 8,007 55,826 63,833
Missing                             233 277 11 116 167 125 679 804

Self-reported HTN
Yes 22,995 17,098 1,910 5,135 1,051 4,674 43,515 48,189
No 18,114 12,121 1,963 6,562 1,241 6,212 33,789 40,001
Missing                             539 405 35 232 221 260 1,172 1,432

Self-reported CVD
Yes 10,145 5,813 736 1,908 411 1,813 17,200 19,013
No 31,503 23,811 3,172 10,021 2,102 9,333 61,276 70,609
Missing                                         

Family history of Diabetes 22,700 18,328 2,982 7,092 1,509 7,202 45,409 52,611
Yes 17,363 10,088 823 4,426 844 3,496 30,048 33,544
No 1,585 1,208 103 411 160 448 3,019 3,467
Missing                                         

Family history of HTN 30,979 24,664 2,804 8,702 1,767 8,008 60,908 68,916
Yes 9,194 4,244 965 2,889 625 2,782 15,135 17,917
No 1,475 716 139 338 121 356 2,433 2,789
Missing                                         

Family history of Kidney diseas 7,089 6,058 943 2,334 505 2,465 14,464 16,929
Yes 32,864 22,443 2,860 9,102 1,811 8,157 60,923 69,080
No 1,695 1,123 105 493 197 524 3,089 3,613
Missing                                         

Smoking 17614 11001 2131 3624 851 3759 31462 35221
Yes 22,518 16,853 1,621 7,568 1,463 6,642 43,381 50,023
No 1,516 1,770 156 737 199 745 3,633 4,378
Missing                                         

Education Level
≤6 years 1,510 988 209 1,813 519 2,369 2,670 5,039
<12 years                           3,235 3,067 569 1,403 416 1,768 6,922 8,690
12 years                             11,977 7,064 1,069 2,470 542 2,566 20,556 23,122
>12 years                           10,821 8,302 1,207 2,134 395 2,096 20,763 22,859
16 years                             8,420 5,940 533 2,598 218 1,459 16,250 17,709
>16 years                           5,302 3,803 262 1,289 110 656 10,110 10,766
Missing                             383 460 59 222 313 232 1,205 1,437

Health Insurance Status
Yes                                    35,357 23,394 2,678 7,331 1,331 5,760 64,331 70,091
No                                    5,081 4,991 1,095 4,071 947 4,779 11,406 16,185
Missing                             1,210 1,239 135 527 235 607 2,739 3,346

Doctor Status
Yes                                    37,218 25,405 3,233 8,367 1,619 7,068 68,774 75,842
No                                    3,597 3,510 581 3,179 715 3,592 7,990 11,582
Missing                             833 709 94 383 179 486 1,712 2,198

All                                            41,648 29,624 3,908 11,929 2,513 11,146 78,476 89,622

“.” Zero values in this cell.
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Table 2
Total eligible KEEP participants with chronic kidney disease (CKD)*

*CKD: eGFR <60 mL/min/1.73 m2 or eGFR ≥60 mL/min/1.73 m2 and albumin-creatinine ratio (ACR) ≥30 mg/g.
* ACR data was not available until April, 2002. All CKD patients in 2000 & 2001 were at stages 3–5.

“.” Zero values in this cell.

Table 2
Total eligible KEEP participants with chronic kidney disease (CKD)

      2000+2001* 2002 2003 2004 2005 2006 2007  All

Total (non-missing eGFR & ACR) 969 5,618 8,724 12,430 16,724 17,248 15,367 77,080
Age

18-30                                           14 53 97 111 126 102 82 585
31-45                                           93 199 308 417 535 380 272 2,204
46-60                                           265 445 661 1,017 1,287 1,133 881 5,689
61-75                                           410 649 805 1,209 1,742 1,552 1,417 7,784
>75                                             184 355 405 569 769 816 837 3,935
Missing                                         . . . 2 1 . . 3

Gender                              
Male                                            291 475 677 974 1,358 1,192 1,158 6,125
Female                                          675 1,226 1,599 2,351 3,102 2,791 2,331 14,075
Missing                                         

Race
White                                           521 855 1,172 1,751 2,500 2,282 2,087 11,168
Black                                           271 585 683 971 1129 1075 907 5621
N Am 59 129 198 181 218 109 91 985
Other                                           115 132 223 422 613 453 322 2280
Unknown/missing                             . . . . . 64 82 146

Ethnicity
Non-Hispanic                                   871 1,622 2,142 2,985 3,996 3,646 3,174 18,436
Hispanic                                        95 79 134 340 464 337 315 1,764

U.S. Census Region
Northeast                                       243 375 542 864 1,035 909 733 4,701
Midwest                                         115 290 418 701 568 663 464 3,219
South                                           517 867 1,087 1,458 2,183 1,878 1,708 9,698
West                                            88 169 229 302 673 532 583 2,576
Missing                                         3 . . . 1 1 1 6

U.S. Census Division
New England                                    159 140 243 370 417 268 200 1,797
Middle Atlantic                                 84 235 299 494 618 641 533 2,904
East North Central                            35 162 186 430 310 456 322 1,901
West North Central                          80 128 232 271 258 207 142 1,318
South Atlantic                                  326 575 487 732 1,106 982 788 4,996
East South Central                            71 80 285 405 513 594 658 2,606
West South Central                           120 212 315 321 564 302 262 2,096
Mountain                                        27 76 129 213 470 357 383 1,655
Pacific                                         61 93 100 89 203 175 200 921
Missing                                         3 . . . 1 1 1 6

Smoking
Yes 456 765 992 1,414 1,796 1,553 1,512 8,488
No 458 816 1,160 1,681 2,486 2,293 1,852 10,746
Missing                                         52 120 124 230 178 137 125 966

Education Level                     
≤ 6 years 87 119 145 246 312 258 243 1,410
<12 years                                           116 223 262 385 503 473 393 2,355
12 years                                             275 539 641 965 1,252 1,120 1,052 5,844
>12 years                                           227 388 587 814 1,135 910 797 4,858
16 years                                             150 248 371 506 735 645 554 3,209
>16 years                                           99 163 255 356 461 478 382 2,194
Missing                                         12 21 15 53 62 99 68 330

Health Insurance Status            
Yes                                             832 1,403 1,893 2,755 3,529 3,253 2,884 16,549
No                                              92 195 301 458 712 563 527 2,848
Missing                                         42 103 82 112 219 167 78 803

Doctor Status                       
Yes                                             891 1,543 2,045 2,947 3,946 3,605 3,148 18,125
No                                              46 102 181 262 425 294 281 1,591
Missing                                         29 56 50 116 89 84 60 484

All                                             966 1,701 2,276 3,325 4,460 3,983 3,489 20,200

* ACR data is not available in 2001
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Table 2.1
Total eligible KEEP participants by CKD stage*

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell.

Table 2.1
Total eligible KEEP participants by CKD stage

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                5,045 318 143 116 8 1,308 6,938
31-45                                13,800 652 616 896 40 3,335 19,339
46-60                                21,266 900 1,231 3,406 152 4,443 31,398
61-75                                13,569 391 1,265 5,795 333 2,736 24,089
>75                                   3,196 66 497 3,114 258 720 7,851
Missing                             4 . 1 2 . . 7

Gender                              
Male                                 18,169 658 1,297 3,877 293 4,094 28,388
Female                              38,711 1,669 2,456 9,452 498 8,378 61,164
Missing                             . . . . . 70 70

Race
White                               26,421 674 1,722 8,343 429 4,059 41,648
Black                                 19,058 1,049 1,266 3,098 208 4,945 29,624
N Am 2,393 199 210 524 52 530 3,908
Other                                8,353 376 512 1,292 100 1,296 11,929
Unknown/missing            655 29 43 72 2 1,712 2,513

Ethnicity
Non-Hispanic                   49,779 1,975 3,361 12,361 739 10,261 78,476
Hispanic                           7,101 352 392 968 52 2,281 11,146

U.S. Census Region
Northeast                          13,141 531 879 3,107 184 2,678 20,520
Midwest                            8,902 378 602 2,102 137 1,726 13,847
South                                27,980 1,143 1,817 6,386 352 6,650 44,328
West                                 6,842 275 455 1,728 118 1,477 10,895
Missing                             15 . . 6 . 11 32

U.S. Census Division
New England                    4,438 153 304 1,287 53 1,537 7,772
Middle Atlantic                8,703 378 575 1,820 131 1,141 12,748
East North Central           5,640 250 395 1,177 79 764 8,305
West North Central          3,262 128 207 925 58 962 5,542
South Atlantic                   13,851 527 900 3,407 162 3,852 22,699
East South Central            7,904 292 505 1,717 92 1,170 11,680
West South Central          6,225 324 412 1,262 98 1,628 9,949
Mountain                         4,164 167 253 1,171 64 827 6,646
Pacific                               2,678 108 202 557 54 650 4,249
Missing                             15 . . 6 . 11 32

Smoking
Yes 21,760 984 1,622 5,520 362 4,973 35,221
No 32,542 1,222 1,962 7,170 392 6,735 50,023
Missing                             2,578 121 169 639 37 834 4,378

Education Level                     
≤6 years 2,783 154 252 919 85 846 5,039
<12 years                           4,999 274 435 1,537 109 1,336 8,690
12 years                             14,093 651 986 3,954 253 3,185 23,122
>12 years                           14,789 592 956 3,136 174 3,212 22,859
16 years                             12,217 425 635 2,055 94 2,283 17,709
>16 years                           7,227 198 409 1,520 67 1,345 10,766
Missing                             772 33 80 208 9 335 1,437

Health Insurance Status            
Yes                                    43,996 1,573 2,949 11,352 675 9,546 70,091
No                                    10,953 657 666 1,445 80 2,384 16,185
Missing                             1,931 97 138 532 36 612 3,346

Doctor Status                       
Yes                                    47,417 1,883 3,273 12,236 733 10,300 75,842
No                                    8,199 382 397 776 36 1,792 11,582
Missing                             1,264 62 83 317 22 450 2,198

All                                            56,880 2,327 3,753 13,329 791 12,542 89,622
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Table 2.2
Total eligible KEEP participants by CKD stage*: White

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell. 

Table 2.2
Total eligible KEEP participants by CKD stage: White

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                1,952 90 63 63 2 389 2,559
31-45                                5,216 162 225 491 19 858 6,971
46-60                                9,674 270 479 1,867 51 1,436 13,777
61-75                                7,458 119 641 3,654 167 1,044 13,083
>75                                   2,121 33 313 2,268 190 332 5,257
Missing                             . . 1 . . . 1

Gender
Male                                 9,210 215 614 2,490 165 1,378 14,072
Female                              17,211 459 1,108 5,853 264 2,658 27,553
Missing                             . . . . . 23 23

U.S. Census Region
Northeast                          6,979 193 473 2,113 116 1,018 10,892
Midwest                            4,512 142 307 1,353 83 501 6,898
South                                12,004 300 798 3,777 177 2,087 19,143
West                                 2,921 39 144 1,096 53 450 4,703
Missing                             5 . . 4 . 3 12

U.S. Census Division
New England                    2,281 52 154 842 30 607 3,966
Middle Atlantic                4,698 141 319 1,271 86 411 6,926
East North Central           2,622 87 185 731 44 175 3,844
West North Central          1,890 55 122 622 39 326 3,054
South Atlantic                   5,643 137 416 2,025 74 1,214 9,509
East South Central            4,142 84 243 1,138 60 399 6,066
West South Central          2,219 79 139 614 43 474 3,568
Mountain                         2,258 25 109 926 46 333 3,697
Pacific                               663 14 35 170 7 117 1,006
Missing                             5 . . 4 . 3 12

Smoking
Yes 11,083 306 781 3,513 198 1,733 17,614
No 14,455 344 873 4,486 213 2,147 22,518
Missing                             883 24 68 344 18 179 1,516

Education Level
≤6 years 788 37 92 423 32 138 1,510
<12 years                           1,831 54 158 819 53 320 3,235
12 years                             7,284 216 504 2,700 145 1,128 11,977
>12 years                           6,931 169 452 2,028 109 1,132 10,821
16 years                             5,813 129 303 1,300 56 819 8,420
>16 years                           3,561 61 192 977 31 480 5,302
Missing                             213 8 21 96 3 42 383

Health Insurance Status
Yes                                    22,211 476 1,436 7,432 384 3,418 35,357
No                                    3,516 173 229 621 31 511 5,081
Missing                             694 25 57 290 14 130 1,210

Doctor Status
Yes                                    23,326 570 1,565 7,774 401 3,582 37,218
No                                    2,620 88 117 375 16 381 3,597
Missing                             475 16 40 194 12 96 833

All                                            26,421 674 1,722 8,343 429 4,059 41,648



S52

Table 2.3
Total eligible KEEP participants by CKD stage*: Black

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell.

Table 2.3
Total eligible KEEP participants by CKD stage: Black

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                1,557 134 37 17 5 446 2,196
31-45                                4,960 290 246 216 13 1,363 7,088
46-60                                7,744 410 504 977 62 1,861 11,558
61-75                                4,079 194 380 1,355 87 1,040 7,135
>75                                   716 21 99 532 41 235 1,644
Missing                             2 . . 1 . . 3

Gender
Male                                 5,194 272 413 756 72 1,576 8,283
Female                              13,864 777 853 2,342 136 3,348 21,320
Missing                             . . . . . 21 21

U.S. Census Region
Northeast                          3,683 235 248 530 36 865 5,597
Midwest                            2,655 144 206 517 36 793 4,351
South                                12,323 653 785 1,992 130 3,097 18,980
West                                 392 17 27 58 6 184 684
Missing                             5 . . 1 . 6 12

U.S. Census Division
New England                    1,197 66 89 178 11 343 1,884
Middle Atlantic                2,486 169 159 352 25 522 3,713
East North Central           2,026 117 163 356 28 330 3,020
West North Central          629 27 43 161 8 463 1,331
South Atlantic                   7,016 349 410 1,159 80 2,203 11,217
East South Central            3,274 185 241 537 30 552 4,819
West South Central          2,033 119 134 296 20 342 2,944
Mountain                         151 3 12 29 2 68 265
Pacific                               241 14 15 29 4 116 419
Missing                             5 . . 1 . 6 12

Smoking
Yes 6,817 444 530 1,257 88 1,865 11,001
No 11,214 548 657 1,640 107 2,687 16,853
Missing                             1,027 57 79 201 13 393 1,770

Education Level
≤6 years 506 38 56 208 18 162 988
<12 years                           1,798 109 163 458 33 506 3,067
12 years                             4,354 299 308 791 66 1,246 7,064
>12 years                           5,482 299 357 741 42 1,381 8,302
16 years                             4,084 196 207 454 25 974 5,940
>16 years                           2,541 93 146 385 23 615 3,803
Missing                             293 15 29 61 1 61 460

Health Insurance Status
Yes                                    14,970 768 1,002 2,542 167 3,945 23,394
No                                    3,332 233 212 396 27 791 4,991
Missing                             756 48 52 160 14 209 1,239

Doctor Status
Yes                                    16,183 879 1,099 2,882 193 4,169 25,405
No                                    2,444 145 142 146 9 624 3,510
Missing                             431 25 25 70 6 152 709

All                                            19,058 1,049 1,266 3,098 208 4,945 29,624
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Table 2.4
Total eligible KEEP participants by CKD stage*: Native American

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell.

Table 2.4
Total eligible KEEP participants by CKD stage: Native American

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                335 42 12 14 . 59 462
31-45                                723 56 45 37 3 139 1,003
46-60                                785 68 56 143 14 189 1,255
61-75                                480 28 69 229 22 119 947
>75                                   69 5 28 100 13 24 239
Missing                             1 . . 1 . . 2

Gender
Male                                 598 52 81 120 14 130 995
Female                              1,795 147 129 404 38 396 2,909
Missing                             . . . . . 4 4

U.S. Census Region
Northeast                          214 13 20 82 7 49 385
Midwest                            460 31 31 125 8 65 720
South                                790 48 74 216 28 354 1,510
West                                 928 107 85 100 9 62 1,291
Missing                             1 . . 1 . . 2

U.S. Census Division
New England                    67 4 4 51 3 34 163
Middle Atlantic                147 9 16 31 4 15 222
East North Central           79 2 10 26 . 3 120
West North Central          381 29 21 99 8 62 600
South Atlantic                   72 1 3 29 2 16 123
East South Central            40 . 1 4 . 2 47
West South Central          678 47 70 183 26 336 1,340
Mountain                         903 105 83 87 9 54 1,241
Pacific                               25 2 2 13 . 8 50
Missing                             1 . . 1 . . 2

Smoking
Yes 1,257 102 111 296 29 336 2,131
No 1,044 91 97 203 22 164 1,621
Missing                             92 6 2 25 1 30 156

Education Level
≤6 years 93 13 19 50 8 26 209
<12 years                           315 48 42 87 7 70 569
12 years                             641 53 61 142 17 155 1,069
>12 years                           776 56 54 150 12 159 1,207
16 years                             368 19 19 50 1 76 533
>16 years                           166 6 10 37 5 38 262
Missing                             34 4 5 8 2 6 59

Health Insurance Status
Yes                                    1,600 119 132 408 43 376 2,678
No                                    714 77 68 96 8 132 1,095
Missing                             79 3 10 20 1 22 135

Doctor Status
Yes                                    1,920 166 181 473 49 444 3,233
No                                    420 30 25 39 3 64 581
Missing                             53 3 4 12 . 22 94

All                                            2,393 199 210 524 52 530 3,908



S54

Table 2.5
Total eligible KEEP participants by CKD stage*: Other race

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell. 

 
Total eligible KEEP participants by CKD stage: Other race

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                1,130 48 28 21 1 196 1,424
31-45                                2,666 132 95 147 5 431 3,476
46-60                                2,858 143 179 398 25 421 4,024
61-75                                1,435 46 160 530 55 207 2,433
>75                                   263 7 50 196 14 41 571
Missing                             1 . . . . . 1

Gender
Male                                 2,950 111 177 494 40 446 4,218
Female                              5,403 265 335 798 60 842 7,703
Missing                             . . . . . 8 8

U.S. Census Region
Northeast                          2,083 83 130 365 24 319 3,004
Midwest                            1,181 59 56 100 10 94 1,500
South                                2,691 126 141 385 16 424 3,783
West                                 2,394 108 185 442 50 458 3,637
Missing                             4 . . . . 1 5

U.S. Census Division
New England                    775 27 52 206 8 261 1,329
Middle Atlantic                1,308 56 78 159 16 58 1,675
East North Central           831 42 35 58 7 55 1,028
West North Central          350 17 21 42 3 39 472
South Atlantic                   1,073 39 65 188 5 160 1,530
East South Central            434 23 17 35 2 63 574
West South Central          1,184 64 59 162 9 201 1,679
Mountain                         729 32 45 109 7 95 1,017
Pacific                               1,665 76 140 333 43 363 2,620
Missing                             4 . . . . 1 5

Smoking
Yes 2,413 125 185 431 47 423 3,624
No 5,410 219 308 797 48 786 7,568
Missing                             530 32 19 64 5 87 737

Education Level
≤6 years 1,251 63 75 220 27 177 1,813
<12 years                           946 57 65 161 16 158 1,403
12 years                             1,688 71 108 308 25 270 2,470
>12 years                           1,491 65 86 210 11 271 2,134
16 years                             1,892 77 106 249 12 262 2,598
>16 years                           937 37 55 120 8 132 1,289
Missing                             148 6 17 24 1 26 222

Health Insurance Status
Yes                                    4,885 197 349 921 79 900 7,331
No                                    3,101 159 149 316 14 332 4,071
Missing                             367 20 14 55 7 64 527

Doctor Status
Yes                                    5,593 250 396 1,049 88 991 8,367
No                                    2,491 110 105 206 8 259 3,179
Missing                             269 16 11 37 4 46 383

All                                            8,353 376 512 1,292 100 1,296 11,929
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Table 2.6
Total eligible KEEP participants by CKD stage*: Hispanic

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell.

Table 2.6
Total eligible KEEP participants by CKD stage: Hispanic

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                1,065 48 25 14 1 373 1,526
31-45                                2,556 121 98 147 5 789 3,716
46-60                                2,253 126 127 305 20 713 3,544
61-75                                1,039 52 109 368 19 342 1,929
>75                                   187 5 33 134 7 64 430
Missing                             1 . . . . . 1

Gender
Male                                 2,395 105 127 311 21 770 3,729
Female                              4,706 247 265 657 31 1,495 7,401
Missing                             . . . . . 16 16

U.S. Census Region
Northeast                          1,340 67 65 174 9 561 2,216
Midwest                            1,299 55 56 87 7 284 1,788
South                                3,071 173 188 495 21 990 4,938
West                                 1,387 57 83 212 15 444 2,198
Missing                             4 . . . . 2 6

U.S. Census Division
New England                    615 25 33 106 5 437 1,221
Middle Atlantic                725 42 32 68 4 124 995
East North Central           943 43 40 65 5 202 1,298
West North Central          356 12 16 22 2 82 490
South Atlantic                   1,037 49 73 230 6 329 1,724
East South Central            343 18 15 32 . 164 572
West South Central          1,691 106 100 233 15 497 2,642
Mountain                         965 37 47 149 10 338 1,546
Pacific                               422 20 36 63 5 106 652
Missing                             4 . . . . 2 6

Smoking
Yes 2,294 112 151 345 26 831 3,759
No 4,337 217 217 565 22 1,284 6,642
Missing                             470 23 24 58 4 166 745

Education Level
≤6 years 1,460 82 89 208 20 510 2,369
<12 years                           1,073 64 55 149 8 419 1,768
12 years                             1,587 77 85 249 11 557 2,566
>12 years                           1,388 62 85 163 7 391 2,096
16 years                             1,020 47 41 122 3 226 1,459
>16 years                           430 15 25 61 2 123 656
Missing                             143 5 12 16 1 55 232

Health Insurance Status
Ψεσ                                        3,514 148 227 623 35 1,213 5,760
No                                    3,253 184 149 288 13 892 4,779
Missing                             334 20 16 57 4 176 607

Doctor Status
Yes                                    4,294 223 294 743 43 1,471 7,068
No                                    2,525 112 88 191 6 670 3,592
Missing                             282 17 10 34 3 140 486

All                                            7,101 352 392 968 52 2,281 11,146
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Table 2.7
Total eligible KEEP participants by CKD stage*: non-Hispanic

*CKD Stages 
Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 mg/g; Stage 3: eGFR 30–59 mL/min/1.73 m2;
Stage 4: eGFR 15–29 mL/min/1.73 m2; Stage 5: eGFR <15 mL/min/1.73 m2.

“.” Zero values in this cell.

Table 2.7
Total eligible KEEP participants by CKD stage: non-Hispanic

Stage 1 & Stage 2 &
Non-CKD Abnormal ACR Abnormal ACR Stage 3 Stages 4-5 Missing All

Age
18-30                                3,980 270 118 102 7 935 5,412
31-45                                11,244 531 518 749 35 2,546 15,623
46-60                                19,013 774 1,104 3,101 132 3,730 27,854
61-75                                12,530 339 1,156 5,427 314 2,394 22,160
>75                                   3,009 61 464 2,980 251 656 7,421
Missing                             3 . 1 2 . . 6

Gender
Male                                 15,774 553 1,170 3,566 272 3,324 24,659
Female                              34,005 1,422 2,191 8,795 467 6,883 53,763
Missing                             . . . . . 54 54

U.S. Census Region
Northeast                          11,801 464 814 2,933 175 2,117 18,304
Midwest                            7,603 323 546 2,015 130 1,442 12,059
South                                24,909 970 1,629 5,891 331 5,660 39,390
West                                 5,455 218 372 1,516 103 1,033 8,697
Missing                             11 . . 6 . 9 26

U.S. Census Division
New England                    3,823 128 271 1,181 48 1,100 6,551
Middle Atlantic                7,978 336 543 1,752 127 1,017 11,753
East North Central           4,697 207 355 1,112 74 562 7,007
West North Central          2,906 116 191 903 56 880 5,052
South Atlantic                   12,814 478 827 3,177 156 3,523 20,975
East South Central            7,561 274 490 1,685 92 1,006 11,108
West South Central          4,534 218 312 1,029 83 1,131 7,307
Mountain                         3,199 130 206 1,022 54 489 5,100
Pacific                               2,256 88 166 494 49 544 3,597
Missing                             11 . . 6 . 9 26

Smoking
Yes 19,466 872 1,471 5,175 336 4,142 31,462
No 28,205 1,005 1,745 6,605 370 5,451 43,381
Missing                             2,108 98 145 581 33 668 3,633

Education Level
≤6 years 1,323 72 163 711 65 336 2,670
<12 years                           3,926 210 380 1,388 101 917 6,922
12 years                             12,506 574 901 3,705 242 2,628 20,556
>12 years                           13,401 530 871 2,973 167 2,821 20,763
16 years                             11,197 378 594 1,933 91 2,057 16,250
>16 years                           6,797 183 384 1,459 65 1,222 10,110
Missing                             629 28 68 192 8 280 1,205

Health Insurance Status
Ψεσ                                  40,482 1,425 2,722 10,729 640 8,333 64,331
No                                    7,700 473 517 1,157 67 1,492 11,406
Missing                             1,597 77 122 475 32 436 2,739

Doctor Status
Yes                                    43,123 1,660 2,979 11,493 690 8,829 68,774
No                                    5,674 270 309 585 30 1,122 7,990
Missing                             982 45 73 283 19 310 1,712

All                                            49,779 1,975 3,361 12,361 739 10,261 78,476
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Table 3
Total eligible KEEP participants with self-reported diabetes*

* *Self-reported diabetes: self-reported diabetes or self-reported diabetic retinopathy.
“.” Zero values in this cell.

Table 3
Total eligible KEEP participants with self-reported diabetes*

      2000+2001 2002 2003 2004 2005 2006 2007  All

Total (answered diabetes question) 5,944 7,986 9,828 12,985 17,997 18,104 15,974 88,818
Age

18-30                                           40 43 57 88 128 132 90 578
31-45                                           216 245 343 429 639 724 617 3,213
46-60                                           532 658 897 1,236 1,775 1,989 1,843 8,930
61-75                                           566 745 866 1,259 1,759 2,012 2,202 9,409
>75                                             144 249 254 380 541 568 719 2,855

Gender                              
Male                                            536 671 742 1,124 1,568 1,795 1,836 8,272
Female                                          962 1,269 1,674 2,267 3,261 3,630 3,633 16,696
Missing                                         . . 1 1 13 . 2 17

Race
White                                           574 808 1,059 1,549 2,390 2,713 3,086 12,179

Black                                           563 710 775 1,042 1,362 1,622 1,484 7,558

N Am 138 201 226 270 260 186 167 1,448
Other                                           180 178 269 510 715 698 588 3,138
Unknown/missing                          43 43 88 21 115 206 146 662

Ethnicity
Non-Hispanic                                1,326 1,765 2,152 2,938 4,186 4,755 4,849 21,971
Hispanic                                        172 175 265 454 656 670 622 3,014

U.S. Census Region
Northeast                                       348 427 559 804 1,048 1,184 1,188 5,558
Midwest                                         202 289 432 715 716 841 743 3,938
South                                           857 1,062 1,160 1,578 2,382 2,638 2,678 12,355
West                                            90 160 266 295 694 760 861 3,126
Missing                                         1 2 . . 2 2 1 8

U.S. Census Division
New England                                 235 189 265 367 396 434 399 2,285
Middle Atlantic                              113 238 294 437 652 750 789 3,273
East North Central                         52 160 222 426 420 625 560 2,465
West North Central                       150 129 210 289 296 216 183 1,473
South Atlantic                                500 653 540 758 1,126 1,288 1,183 6,048
East South Central                         134 80 281 440 649 858 1,056 3,498
West South Central                        223 329 339 380 607 492 439 2,809
Mountain                                       28 67 144 208 459 490 504 1,900
Pacific                                         62 93 122 87 235 270 357 1,226
Missing                                         1 2 . . 2 2 1 8

Smoking
Yes 731 939 1,059 1,482 2,007 2,227 2,294 10,739
No 659 874 1,218 1,690 2,641 3,012 2,984 13,078
Missing                                         108 127 140 220 194 186 193 1,168

Education Level                     
≤6 years 161 135 169 288 422 372 350 1,897
<12 years                                        183 272 293 399 602 658 609 3,016
12 years                                          408 599 672 934 1,313 1,429 1,547 6,902
>12 years                                        370 473 619 844 1,182 1,298 1,296 6,082
16 years                                          208 251 383 541 784 944 966 4,077
>16 years                                        140 185 257 335 469 626 600 2,612
Missing                                         28 25 24 51 70 98 103 399

Health Insurance Status            
Yes                                             1,246 1,593 1,962 2,750 3,760 4,231 4,427 19,969
No                                              191 248 359 525 845 971 930 4,069
Missing                                         61 99 96 117 237 223 114 947

Doctor Status                       
Yes                                             1,370 1,800 2,253 3,098 4,402 4,905 4,991 22,819
No                                              73 77 120 199 327 419 396 1,611
Missing                                         55 63 44 95 113 101 84 555

All                                             1,498 1,940 2,417 3,392 4,842 5,425 5,471 24,985

*Self-reported diabetes: SR-DM, self-reported diabetic retinopathy.



S58

Table 3.1
Total eligible KEEP participants with self-reported diabetes*, by race/ethnicity

Table 3.1
Total eligible KEEP participants with self-reported diabetes*, by race/ethnicity 

                                                                    
       White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age                                

18-30                                220 156 57 116 29 144 434 578
31-45                                1,254 992 250 574 143 689 2,524 3,213
46-60                                3,902 3,022 514 1,234 258 1,159 7,771 8,930
61-75                                4,917 2,791 516 1,004 181 851 8,558 9,409
>75                                   1,886 597 111 210 51 171 2,684 2,855

Gender
Male                                 4,540 2,012 334 1,160 226 1,039 7,233 8,272
Female                              7,633 5,543 1,110 1,977 433 1,973 14,723 16,696
Missing                             6 3 4 1 3 2 15 17

U.S. Census Region
Northeast                          3,040 1,428 144 790 156 616 4,942 5,558
Midwest                            2,077 1,083 324 365 89 434 3,504 3,938
South                                5,703 4,910 534 971 237 1,317 11,038 12,355
West                                 1,354 135 446 1,011 180 647 2,479 3,126
Missing                             5 2 . 1 . . 8 8

U.S. Census Division
New England                    1,247 476 58 389 115 368 1,917 2,285
Middle Atlantic                1,793 952 86 401 41 248 3,025 3,273
East North Central           1,316 783 53 251 62 306 2,159 2,465
West North Central          761 300 271 114 27 128 1,345 1,473
South Atlantic                   2,737 2,834 30 368 79 395 5,653 6,048
East South Central            2,002 1,334 21 115 26 95 3,403 3,498
West South Central          964 742 483 488 132 827 1,982 2,809
Mountain                         1,034 59 434 257 116 438 1,462 1,900
Pacific                               320 76 12 754 64 209 1,017 1,226
Missing                             5 2 . 1 . . 8 8

Smoking
Yes 5,425 3,164 822 1,077 251 1,129 9,610 10,739
No 6,302 3,944 577 1,900 355 1,705 11,373 13,078
Missing                             452 450 49 161 56 180 988 1,168

Education Level
≤6 years 614 379 123 618 163 802 1,095 1,897
<12 years                           1,185 1,052 253 396 130 528 2,488 3,016
12 years                             3,808 1,941 375 637 141 649 6,253 6,902
>12 years                           3,115 1,941 401 530 95 510 5,572 6,082
16 years                             2,002 1,258 183 589 45 315 3,762 4,077
>16 years                           1,330 866 89 303 24 132 2,480 2,612
Missing                             125 121 24 64 64 78 321 399

Health Insurance Status
Yes                                    10,399 6,084 1,026 2,071 389 1,764 18,205 19,969
No                                    1,429 1,131 366 928 215 1,100 2,969 4,069
Missing                             351 343 56 139 58 150 797 947

Doctor Status
Yes                                    11,435 6,978 1,310 2,583 513 2,390 20,429 22,819
No                                    515 409 104 478 105 529 1,082 1,611
Missing                             229 171 34 77 44 95 460 555

All                                            12,179 7,558 1,448 3,138 662 3,014 21,971 24,985

*Self-reported diabetes: SR-DM, self-reported diabetic retinopathy.

* *Self-reported diabetes: self-reported diabetes or self-reported diabetic retinopathy.
“.” Zero values in this cell.
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Table 4
Total eligible KEEP participants with elevated blood sugar*

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4
Total eligible KEEP participants with elevated blood sugar*

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                6,678 178 2.7 98.7
31-45                                18,688 1,178 6.3 108.9
46-60                                30,408 3,298 10.8 118.9
61-75                                23,363 2,953 12.6 122.9
>75                                   7,623 837 11.0 120.5
Missing                             6 1 16.7 130.1

Gender                              
Male                                 27,551 3,081 11.2 118.9
Female                              59,161 5,354 9.0 115.2
Missing                             54 10 18.5 123.9

Race
White                               40,574 3,696 9.1 115.2
Black                                 28,526 2,724 9.5 116.0
N Am 3,829 565 14.8 131.1
Other                                11,553 1,205 10.4 116.0
Unknown/missing            2,284 255 11.2 118.2

Ethnicity
Non-Hispanic                   75,974 7,312 9.6 116.3
Hispanic                           10,792 1,133 10.5 117.3

U.S. Census Region
Northeast                          19,821 1,709 8.6 116.0
Midwest                            13,425 1,243 9.3 116.0
South                                42,879 4,349 10.1 116.6
West                                 10,609 1,142 10.8 116.6
Missing                             32 2 6.3 110.8

U.S. Census Division
New England                    7,444 682 9.2 116.1
Middle Atlantic                 12,377 1,027 8.3 115.9
East North Central           8,032 744 9.3 117.0
West North Central          5,393 499 9.3 114.6
South Atlantic                   21,906 2,139 9.8 116.6
East South Central            11,308 1,121 9.9 115.3
West South Central          9,665 1,089 11.3 118.3
Mountain                         6,470 658 10.2 117.5
Pacific                               4,139 484 11.7 115.0
Missing                             32 2 6.3 110.8

Smoking
Yes 34,130 3,684 10.8 118.8
No 48,505 4,343 9.0 114.6
Missing                             4,131 418 10.1 117.6

Education Level                     
≤6 years 4,876 769 15.8 127.3
<12 years                           8,433 1,101 13.1 123.2
12 years                             22,461 2,307 10.3 118.0
>12 years                           22,205 2,051 9.2 115.4
16 years                             17,204 1,272 7.4 111.1
>16 years                           10,466 774 7.4 111.8
Missing                             1,121 171 15.3 125.0

Health Insurance Status            
Yes                                    67,965 6,251 9.2 115.6
No                                    15,694 1,828 11.6 119.1
Missing                             3,107 366 11.8 120.0

Doctor Status                       
Yes                                    73,490 7,438 10.1 117.2
No                                    11,213 785 7.0 110.7
Missing                             2063 222 10.8 117.5

All with non-missing 86,766 8,445 9.7 116.4

*Elevated Blood Sugar:
No known Diabetes: fasting blood sugar >= 126 mg/dL, 

non-fasting blood sugar >= 200 mg/dL 
Known Diabetes: fasting blood sugar >= 130 mg/dL, 

non-fasting blood sugar >= 180 mg/dL 
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Table 4.1 
Total eligible KEEP participants with elevated blood sugar*: White

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.1
Total eligible KEEP participants with elevated blood sugar*: White

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                2,460 57 2.3 97.4
31-45                                6,779 384 5.7 107.1
46-60                                13,431 1,297 9.7 116.2
61-75                                12,769 1,433 11.2 120.2
>75                                   5,134 525 10.2 119.6
Missing                             1 0 0.0 115.0

Gender
Male                                 13,749 1,517 11.0 118.9
Female                              26,807 2,174 8.1 113.3
Missing                             18 5 27.8 135.7

U.S. Census Region
Northeast                          10,570 868 8.2 115.0
Midwest                            6,743 614 9.1 115.3
South                                18,679 1,824 9.8 116.0
West                                 4,570 389 8.5 112.7
Missing                             12 1 8.3 95.6

U.S. Census Division
New England                    3,819 355 9.3 115.8
Middle Atlantic                6,751 513 7.6 114.5
East North Central           3,761 360 9.6 117.7
West North Central          2,982 254 8.5 112.3
South Atlantic                   9,274 910 9.8 117.0
East South Central            5,913 578 9.8 115.1
West South Central          3,492 336 9.6 115.0
Mountain                         3,597 275 7.6 111.8
Pacific                               973 114 11.7 116.0
Missing                             12 1 8.3 95.6

Smoking
Yes 17,154 1,715 10.0 116.9
No 21,967 1,837 8.4 113.9
Missing                             1,453 144 9.9 116.4

Education Level
≤6 years 1,474 221 15.0 127.1
<12 years                           3,160 408 12.9 122.9
12 years                             11,672 1,161 9.9 117.5
>12 years                           10,539 964 9.1 114.6
16 years                             8,210 542 6.6 109.8
>16 years                           5,166 348 6.7 111.3
Missing                             353 52 14.7 123.4

Health Insurance Status
Yes                                    34,462 2,982 8.7 114.5
No 4,963 580 11.7 119.6
Missing                             1,149 134 11.7 119.5

Doctor Status
Yes                                    36,271 3,393 9.4 115.7
No                                    3,505 224 6.4 110.0
Missing                             798 79 9.9 117.3

All with non-missing glucose    40,574 3,696 9.1 115.2

*Elevated Blood Sugar: fasting blood sugar >= 126 mg/dL, 
No known Diabetes: non-fasting blood sugar >= 200 mg/dL 

fasting blood sugar >= 130 mg/dL, 
Known Diabetes: non-fasting blood sugar >= 180 mg/dL 



S61

Table 4.2
Total eligible KEEP participants with elevated blood sugar*: Black

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.2
Total eligible KEEP participants with elevated blood sugar*: Black

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                2,104 68 3.2 99.0
31-45                                6,813 422 6.2 109.0
46-60                                11,131 1,172 10.5 118.5
61-75                                6,888 886 12.9 123.5
>75                                   1,587 175 11.0 119.8
Missing                             3 1 33.3 131.7

Gender
Male                                 7,979 837 10.5 117.4
Female                              20,530 1,886 9.2 115.5
Missing                             17 1 5.9 93.2

U.S. Census Region
Northeast                          5,392 484 9.0 116.1
Midwest                            4,179 359 8.6 114.9
South                                18,287 1,831 10.0 116.4
West                                 656 50 7.6 112.7
Missing                             12 0 0.0 100.3

U.S. Census Division
New England                    1,802 150 8.3 114.8
Middle Atlantic                3,590 334 9.3 116.7
East North Central           2,900 254 8.8 116.9
West North Central          1,279 105 8.2 110.3
South Atlantic                   10,760 1,067 9.9 116.7
East South Central            4,644 482 10.4 116.2
West South Central          2,883 282 9.8 115.8
Mountain                         255 22 8.6 114.3
Pacific                               401 28 7.0 111.7
Missing                             12 0 0.0 100.3

Smoking
Yes 10,590 1,149 10.8 119.3
No 16,268 1,400 8.6 113.6
Missing                             1,668 175 10.5 119.0

Education Level
≤6 years 950 137 14.4 124.6
<12 years                           2,956 385 13.0 123.6
12 years                             6,829 678 9.9 117.7
>12 years                           8,014 728 9.1 115.6
16 years                             5,741 450 7.8 111.3
>16 years                           3,686 293 7.9 112.0
Missing                             350 53 15.1 125.5

Health Insurance Status
Yes                                    22,564 2,053 9.1 115.2
No 4,802 528 11.0 118.4
Missing                             1,160 143 12.3 121.4

Doctor Status
Yes                                    24,491 2,426 9.9 116.8
No                                    3,371 223 6.6 110.1
Missing                             664 75 11.3 119.1

All with non-missing glucose    28,526 2,724 9.5 116.0

*Elevated Blood Sugar: fasting blood sugar >= 126 mg/dL, 
No known Diabetes: non-fasting blood sugar >= 200 mg/dL 

fasting blood sugar >= 130 mg/dL, 
Known Diabetes: non-fasting blood sugar >= 180 mg/dL 



S62

Table 4.3
Total eligible KEEP participants with elevated blood sugar*: Native American

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.3
Total eligible KEEP participants with elevated blood sugar*: Native American

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                458 19 4.1 106.5
31-45                                986 105 10.6 123.6
46-60                                1,222 205 16.8 135.9
61-75                                930 191 20.5 143.6
>75                                   232 45 19.4 135.7
missing 1 0 0.0 140.5

Gender
Male                                 982 143 14.6 129.4
Female                              2,843 420 14.8 131.5
missing 4 2 50.0 210.8

U.S. Census Region
Northeast                          368 35 9.5 119.6
Midwest                            710 101 14.2 131.6
South                                1,474 212 14.4 129.6
West                                 1,275 217 17.0 135.8
Missing 2 0 0.0 132.5

U.S. Census Division
New England                    161 17 10.6 117.9
Middle Atlantic                207 18 8.7 120.9
East North Central           118 12 10.2 122.2
West North Central          592 89 15.0 133.5
South Atlantic                   118 9 7.6 117.5
East South Central            44 3 6.8 112.9
West South Central          1,312 200 15.2 131.3
Mountain                         1,228 211 17.2 136.5
Pacific                               47 6 12.8 117.4
Missing 2 0 0.0 132.5

Smoking
Yes 2,087 287 13.8 129.5
No 1,593 259 16.3 133.1
Missing                             149 19 12.8 130.8

Education Level
≤6 years 205 60 29.3 153.1
<12 years                           555 108 19.5 137.9
12 years                             1,046 142 13.6 129.4
>12 years                           1,185 137 11.6 125.9
16 years                             526 76 14.4 130.2
>16 years                           257 31 12.1 128.4
Missing                             55 11 20.0 144.3

Health Insurance Status
Yes                                    2,630 366 13.9 130.4
No 1,069 176 16.5 132.2
Missing                             130 23 17.7 134.5

Doctor Status
Yes                                    3,166 499 15.8 133.1
No                                    571 48 8.4 119.2
Missing                             92 18 19.6 134.4

All with non-missing glucose    3,829 565 14.8 131.1

*Elevated Blood Sugar:
No known Diabetes: fasting blood sugar >= 126 mg/dL, 

non-fasting blood sugar >= 200 mg/dL 
Known Diabetes: fasting blood sugar >= 130 mg/dL, 

non-fasting blood sugar >= 180 mg/dL 
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Table 4.4
Total eligible KEEP participants with elevated blood sugar*: Other race

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.4
Total eligible KEEP participants with elevated blood sugar*: Other race

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                1,372 25 1.8 98.3
31-45                                3,358 214 6.4 108.0
46-60                                3,913 510 13.0 121.9
61-75                                2,357 378 16.0 126.4
>75                                   552 78 14.1 123.8
Missing                             1 0 0.0 120.0

Gender
Male                                 4,087 492 12.0 119.2
Female                              7,460 713 9.6 114.3
Missing                             6 0 0.0 105.8

U.S. Census Region
Northeast                          2,913 281 9.6 119.2
Midwest                            1,447 133 9.2 115.2
South                                3,624 379 10.5 115.1
West                                 3,564 412 11.6 114.7
Missing                             5 0 0.0 96.6

U.S. Census Division
New England                    1,276 136 10.7 119.4
Middle Atlantic                1,637 145 8.9 119.1
East North Central           983 90 9.2 114.6
West North Central          464 43 9.3 116.6
South Atlantic                   1,478 118 8.0 112.8
East South Central            552 43 7.8 110.8
West South Central          1,594 218 13.7 118.8
Mountain                         991 92 9.3 114.3
Pacific                               2,573 320 12.4 114.9
Missing                             5 0 0.0 96.6

Smoking
Yes 3,521 434 12.3 119.7
No 7,345 708 9.6 114.5
Missing                             687 63 9.2 113.8

Education Level
≤6 years 1,748 281 16.1 126.7
<12 years                           1,363 156 11.4 118.5
12 years                             2,390 269 11.3 117.1
>12 years                           2,081 187 9.0 112.9
16 years                             2,519 184 7.3 110.9
>16 years                           1,250 93 7.4 110.1
Missing                             202 35 17.4 126.8

Health Insurance Status
Yes                                    7,115 725 10.2 116.1
No 3,959 433 10.9 115.9
Missing                             479 47 9.8 116.0

Doctor Status
Yes                                    8,124 933 11.5 118.1
No                                    3,079 237 7.7 110.8
Missing                             350 35 10.0 113.9

All with non-missing glucose    11,553 1,205 10.4 116.0

*Elevated Blood Sugar: fasting blood sugar >= 126 mg/dL, 
No known Diabetes: non-fasting blood sugar >= 200 mg/dL 

fasting blood sugar >= 130 mg/dL, 
Known Diabetes: non-fasting blood sugar >= 180 mg/dL 
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Table 4.5
Total eligible KEEP participants with elevated blood sugar*: Hispanic

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.5
Total eligible KEEP participants with elevated blood sugar*: Hispanic

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                1,470 34 2.3 98.4
31-45                                3,604 248 6.9 109.5
46-60                                3,432 493 14.4 125.8
61-75                                1,872 307 16.4 130.3
>75                                   413 51 12.3 122.3
Missing                             1 0 0.0 120.0

Gender
Male                                 3,612 448 12.4 120.7
Female                              7,166 684 9.5 115.6
Missing                             14 1 7.1 108.2

U.S. Census Region
Northeast                          2,140 201 9.4 118.9
Midwest                            1,734 170 9.8 115.6
South                                4,760 504 10.6 116.2
West                                 2,152 257 11.9 119.2
Missing                             6 1 16.7 154.8

U.S. Census Division
New England                    1,170 117 10.0 117.8
Middle Atlantic                970 84 8.7 120.1
East North Central           1,253 117 9.3 114.8
West North Central          481 53 11.0 117.6
South Atlantic                   1,673 119 7.1 110.8
East South Central            549 33 6.0 108.1
West South Central          2,538 352 13.9 121.6
Mountain                         1,517 174 11.5 118.4
Pacific                               635 83 13.1 121.2
Missing                             6 1 16.7 154.8

Smoking
Yes 3,649 437 12.0 120.6
No 6,449 630 9.8 115.7
Missing                             694 66 9.5 114.5

Education Level
≤6 years 2,284 347 15.2 125.4
<12 years                           1,717 194 11.3 118.9
12 years                             2,471 249 10.1 116.4
>12 years                           2,048 177 8.6 113.4
16 years                             1,419 91 6.4 110.1
>16 years                           638 43 6.7 110.7
Missing                             215 32 15.0 130.0

Health Insurance Status
Yes                                    5,595 602 10.8 119.1
No 4,641 482 10.4 115.3
Missing                             556 49 8.8 115.2

Doctor Status
Yes                                    6,859 848 12.4 121.5
No                                    3,479 244 7.0 109.5
Missing                             454 41 9.0 113.1

All with non-missing glucose    10,792 1,133 10.5 117.3

*Elevated Blood Sugar:
No known Diabetes: fasting blood sugar >= 126 mg/dL, 

non-fasting blood sugar >= 200 mg/dL 
Known Diabetes: fasting blood sugar >= 130 mg/dL, 

non-fasting blood sugar >= 180 mg/dL 
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Table 4.6
Total eligible KEEP participants with elevated blood sugar*: non-Hispanic

Excludes participants with missing blood sugar levels. 
*Elevated blood sugar: No known Diabetes, fasting blood sugar ≥126 mg/dL, non-fasting blood sugar ≥200 mg/dL; 

Known Diabetes, fasting blood sugar ≥130 mg/dL, non-fasting blood sugar ≥180 mg/dL.

Table 4.6
Total eligible KEEP participants with elevated blood sugar*: non-Hispanic

                           Elevated  Elevated Mean
Total N blood sugar (N) blood sugar (%) blood sugar

Age
18-30                                5,208 144 2.8 98.8
31-45                                15,084 930 6.2 108.7
46-60                                26,976 2,805 10.4 118.0
61-75                                21,491 2,646 12.3 122.2
>75                                   7,210 786 10.9 120.4
Missing                             5 1 20.0 131.8

Gender
Male                                 23,939 2,633 11.0 118.6
Female                              51,995 4,670 9.0 115.2
Missing                             40 9 22.5 128.8

U.S. Census Region
Northeast                          17,681 1,508 8.5 115.6
Midwest                            11,691 1,073 9.2 116.1
South                                38,119 3,845 10.1 116.7
West                                 8,457 885 10.5 115.9
Missing                             26 1 3.8 100.7

U.S. Census Division
New England                    6,274 565 9.0 115.8
Middle Atlantic                11,407 943 8.3 115.6
East North Central           6,779 627 9.2 117.4
West North Central          4,912 446 9.1 114.3
South Atlantic                   20,233 2,020 10.0 117.1
East South Central            10,759 1,088 10.1 115.7
West South Central          7,127 737 10.3 117.2
Mountain                         4,953 484 9.8 117.3
Pacific                               3,504 401 11.4 113.9
Missing                             26 1 3.8 100.7

Smoking
Yes 30,481 3,247 10.7 118.6
No 42,056 3,713 8.8 114.4
Missing                             3,437 352 10.2 118.3

Education Level
≤6 years 2,592 422 16.3 129.1
<12 years                           6,716 907 13.5 124.3
12 years                             19,990 2,058 10.3 118.2
>12 years                           20,157 1,874 9.3 115.6
16 years                             15,785 1,181 7.5 111.2
>16 years                           9,828 731 7.4 111.9
Missing                             906 139 15.3 124.0

Health Insurance Status
Yes                                    62,370 5,649 9.1 115.3
No 11,053 1,346 12.2 120.7
Missing                             2,551 317 12.4 121.0

Doctor Status
Yes                                    66,631 6,590 9.9 116.8
No                                    7,734 541 7.0 111.3
Missing                             1,609 181 11.2 118.8

All with non-missing glucose    75,974 7,312 9.6 116.3

*Elevated Blood Sugar: fasting blood sugar >= 126 mg/dL, 
No known Diabetes: non-fasting blood sugar >= 200 mg/dL 

fasting blood sugar >= 130 mg/dL, 
Known Diabetes: non-fasting blood sugar >= 180 mg/dL 
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*Diabetes definition: self-reported history of diabetes or retinopathy, receiving medication for diabetes,  
or insulin, or blood sugar ≥126 mg/dl fasting, or ≥200 mg/dl non-fasting. 

Table 5
Total eligible KEEP participants with diabetes*

    
Total eligible KEEP participants with diabetes*

                                                Total N Diabetes (N) Diabetes (%)
Age

18-30                                6,938 626 9.0
31-45                                19,333 3,479 18.0
46-60                                31,386 9,459 30.1
61-75                                24,084 9,784 40.6
>75                                   7,850 2,958 37.7
Missing                             7 1 14.3

Gender                              
Male                                 28,379 8,775 30.9
Female                              61,149 17,513 28.6
Missing                             70 19 27.1

Race
White                               41,646 12,669 30.4
Black                                 29,614 8,086 27.3
N Am 3,908 1,491 38.2
Other                                11,922 3,347 28.1
Unknown/missing            2,508 714 28.5

Ethnicity
Non-Hispanic                   78,457 23,105 29.4
Hispanic                           11,141 3,202 28.7

U.S. Census Region
Northeast                          20,516 5,815 28.3
Midwest                            13,841 4,109 29.7
South                                44,316 13,099 29.6
West                                 10,893 3,275 30.1
Missing                             32 9 28.1

U.S. Census Division
New England                    7,769 2,370 30.5
Middle Atlantic                12,747 3,445 27.0
East North Central           8,300 2,570 31.0
West North Central          5,541 1,539 27.8
South Atlantic                   22,691 6,418 28.3
East South Central            11,678 3,689 31.6
West South Central          9,947 2,992 30.1
Mountain                         6,646 1,984 29.9
Pacific                               4,247 1,291 30.4
Missing                             32 9 28.1

Smoking
Yes 35,218 11,268 32.0
No 50,008 13,791 27.6
Missing                             4,372 1,248 28.5

Education Level                     
≤6 years 5,037 2,002 39.7
<12 years                           8,688 3,155 36.3
12 years                             23,116 7,242 31.3
>12 years                           22,858 6,438 28.2
16 years                             17,706 4,283 24.2
>16 years                           10,764 2,736 25.4
Missing                             1,429 451 31.5

Health Insurance Status            
Yes                                    70,078 20,872 29.8
No                                    16,178 4,414 27.3
Missing                             3,342 1,021 30.5

Doctor Status                       
Yes                                    75,826 23,837 31.4
No                                    11,580 1,861 16.1
Missing                             2,192 609 27.8

All                                            89,598 26,307 29.4
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Table 5.1
Total eligible KEEP participants with diabetes*, by race/ethnicity

*Diabetes definition: self-reported history of diabetes or retinopathy, receiving medication for diabetes,  
or insulin, or blood sugar ≥126 mg/dl fasting, or ≥200 mg/dl non-fasting. 

Table 5.1
Total eligible KEEP participants with diabetes*, by race/ethnicity 

Total N DM Total N DM Total N DM Total N DM Total N DM
Age

18-30                             2,559 229 2,196 183 462 58 1,424 124 297 32
31-45                             6,970 1,323 7,087 1,112 1,003 260 3,473 624 800 160
46-60                             13,777 4,078 11,552 3,244 1,255 535 4,021 1,327 781 275
61-75                             13,082 5,086 7,132 2,925 947 524 2,432 1,056 491 193
>75                                5,257 1,953 1,644 621 239 114 571 216 139 54
Missing                          1 0 3 1 2 0 1 0 0 0

Gender
Male                               14,072 4,736 8,280 2,201 995 346 4,213 1,248 819 244
Female                           27,551 7,926 21,313 5,881 2,909 1,141 7,701 2,098 1,675 467
Missing                          23 7 21 4 4 4 8 1 14 3

U.S. Census Region
Northeast                       10,892 3,147 5,595 1,524 385 146 3,002 831 642 167
Midwest                         6,898 2,145 4,351 1,145 720 327 1,498 397 374 95
South                             19,141 5,973 18,972 5,268 1,510 548 3,781 1,052 912 258
West                              4,703 1,399 684 147 1,291 470 3,636 1,066 579 193
Missing                          12 5 12 2 2 0 5 1 1 1

U.S.Census Division
New England                 3,966 1,291 1,882 498 163 59 1,328 404 430 118
Middle Atlantic              6,926 1,856 3,713 1,026 222 87 1,674 427 212 49
East North Central         3,844 1,356 3,020 821 120 53 1,026 273 290 67
West North Central       3,054 789 1,331 324 600 274 472 124 84 28
South Atlantic                9,508 2,873 11,210 3,037 123 33 1,530 389 320 86
East South Central         6,065 2,082 4,818 1,430 47 21 574 128 174 28
West South Central        3,568 1,018 2,944 801 1,340 494 1,677 535 418 144
Mountain                       3,697 1,065 265 65 1,241 457 1,017 270 426 127
Pacific                            1,006 334 419 82 50 13 2,619 796 153 66
Missing                          12 5 12 2 2 0 5 1 1 1

Smoking
Yes 17,614 5,643 11,001 3,360 2,131 841 3,622 1,153 850 271
No 22,517 6,550 16,844 4,236 1,621 600 7,565 2,019 1,461 386
Missing                          1,515 476 1,769 490 156 50 735 175 197 57

Education Level
≤6 years 1,510 635 988 402 209 125 1,811 664 519 176
<12 years                        3,235 1,228 3,065 1,110 569 260 1,403 419 416 138
12 years                          11,975 3,951 7,061 2,063 1,069 388 2,469 691 542 149
>12 years                        10,821 3,272 8,301 2,089 1,207 412 2,134 562 395 103
16 years                          8,420 2,072 5,937 1,350 533 191 2,598 621 218 49
>16 years                        5,302 1,377 3,802 929 262 89 1,288 317 110 24
Missing                          383 134 460 143 59 26 219 73 308 75

Health Insurance Status
Yes                                 35,356 10,782 23,387 6,452 2,678 1,053 7,328 2,170 1,329 415
No                                 5,080 1,517 4,989 1,255 1,095 378 4,068 1,026 946 238
Missing                          1,210 370 1,238 379 135 60 526 151 233 61

Doctor Status
Yes                                 37,217 11,846 25,396 7,394 3,233 1,343 8,364 2,707 1,616 547
No                                 3,597 581 3,510 495 581 114 3,177 551 715 120
Missing                          832 242 708 197 94 34 381 89 177 47

All                                          41,646 12,669 29,614 8,086 3,908 1,491 11,922 3,347 2,508 714

White Black N Am Other race Unknown/missing
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Table 5.1 (continued)
Total eligible KEEP participants with diabetes*, by race/ethnicity

*Diabetes definition: self-reported history of diabetes or retinopathy, receiving medication for diabetes,  
or insulin, or blood sugar ≥126 mg/dl fasting, or ≥200 mg/dl non-fasting. 

Table 5.1
Total eligible KEEP participan

Age
18-30                             
31-45                             
46-60                             
61-75                             
>75                                
Missing                          

Gender
Male                               
Female                           
Missing                          

U.S. Census Region
Northeast                       
Midwest                         
South                             
West                              
Missing                          

U.S.Census Division
New England                 
Middle Atlantic              
East North Central         
West North Central       
South Atlantic                
East South Central         
West South Central        
Mountain                       
Pacific                            
Missing                          

Smoking
Yes
No
Missing                          

Education Level
≤6 years
<12 years                        
12 years                          
>12 years                        
16 years                          
>16 years                        
Missing                          

Health Insurance Status
Yes                                 
No                                 
Missing                          

Doctor Status
Yes                                 
No                                 
Missing                          

All                                          

Total N DM Total N DM Total N DM

1,526 155 5,412 471 6,938 626
3,716 744 15,617 2,735 19,333 3,479
3,540 1,232 27,846 8,227 31,386 9,459
1,929 893 22,155 8,891 24,084 9,784

429 178 7,421 2,780 7,850 2,958
1 0 6 1 7 1

3,727 1,104 24,652 7,671 28,379 8,775
7,398 2,096 53,751 15,417 61,149 17,513

16 2 54 17 70 19

2,216 642 18,300 5,173 20,516 5,815
1,784 466 12,057 3,643 13,841 4,109
4,937 1,408 39,379 11,691 44,316 13,099
2,198 685 8,695 2,590 10,893 3,275

6 1 26 8 32 9

1,221 377 6,548 1,993 7,769 2,370
995 265 11,752 3,180 12,747 3,445

1,295 331 7,005 2,239 8,300 2,570
489 135 5,052 1,404 5,541 1,539

1,724 414 20,967 6,004 22,691 6,418
572 100 11,106 3,589 11,678 3,689

2,641 894 7,306 2,098 9,947 2,992
1,546 464 5,100 1,520 6,646 1,984

652 221 3,595 1,070 4,247 1,291
6 1 26 8 32 9

3,758 1,197 31,460 10,071 35,218 11,268
6,640 1,810 43,368 11,981 50,008 13,791

743 195 3,629 1,053 4,372 1,248

2,368 855 2,669 1,147 5,037 2,002
1,768 559 6,920 2,596 8,688 3,155
2,566 687 20,550 6,555 23,116 7,242
2,096 540 20,762 5,898 22,858 6,438
1,459 337 16,247 3,946 17,706 4,283

656 141 10,108 2,595 10,764 2,736
228 82 1,201 368 1,429 450

5,760 1,844 64,318 19,028 70,078 20,872
4,776 1,199 11,402 3,215 16,178 4,414

605 159 2,737 862 3,342 1,019

7,066 2,495 68,760 21,342 75,826 23,837
3,591 599 7,989 1,262 11,580 1,861

484 108 1,708 501 2,192 609

11,141 3,202 78,457 23,105 89,598 26,307

AllHispanic non-Hispanic
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Table 6
Total eligible KEEP participants with self-reported hypertension*

Self-reported hypertension: self-reported hypertension
“.” Zero values in this cell.

Table 6
Total eligible KEEP participants with self-reported hypertension

      2000+2001 2002 2003 2004 2005 2006 2007 All

Total (answered hypertension question) 6,005 7,981 9,815 13,003 17,774 17,793 15,819 88,190
Age

18-30                                           92 95 162 181 255 231 209 1,225
31-45                                           462 622 739 925 1,268 1,183 995 6,194
46-60                                           1,168 1,467 1,895 2,537 3,473 3,560 3,162 17,262
61-75                                           1,068 1,442 1,730 2,386 3,418 3,651 3,746 17,441
>75                                             310 551 550 810 1,191 1,305 1,347 6,064
Missing                                         . . . 2 1 . . 3

Gender                              
Male                                            1,007 1,359 1,546 2,175 3,202 3,167 3,125 15,581
Female                                          2,093 2,818 3,528 4,666 6,374 6,760 6,332 32,571
Missing                                         . . 2 . 30 3 2 37

Race
White                                           1,162 1,630 2,209 3,093 4,873 5,029 4,999 22,995
Black                                           1,403 1,876 1,914 2,464 2,981 3,364 3,096 17,098
N Am 155 279 356 343 376 207 194 1,910
Other                                           294 311 457 902 1,218 1,016 937 5,135
Unknown/missing                                86 81 140 39 158 314 233 1,051

Ethnicity
Non-Hispanic                                    2,817 3,905 4,635 6,095 8,603 8,944 8,516 43,515
Hispanic                                        283 272 441 746 1,003 986 943 4,674

U.S. Census Region
Northeast                                       649 957 1,102 1,624 2,263 2,123 2,041 10,759
Midwest                                         401 662 870 1,290 1,388 1,591 1,193 7,395
South                                           1,848 2,169 2,627 3,356 4,662 5,048 4,890 24,600
West                                            196 388 477 571 1,291 1,167 1,331 5,421
Missing                                         6 1 . . 2 1 4 14

U.S. Census Division
New England                                     500 385 416 656 770 619 653 3,999
Middle Atlantic                                 149 572 686 968 1,493 1,504 1,388 6,760
East North Central                              105 338 435 754 801 1,187 862 4,482
West North Central                              296 324 435 536 587 404 331 2,913
South Atlantic                                  1,163 1,335 1,097 1,585 2,258 2,588 2,259 12,285
East South Central                              293 258 788 966 1,251 1,550 1,856 6,962
West South Central                              392 576 742 805 1,153 910 775 5,353
Mountain                                        77 161 236 392 816 774 811 3,267
Pacific                                         119 227 241 179 475 393 520 2,154
Missing                                         6 1 . . 2 1 4 14

Smoking
Yes 1,372 1,874 2,180 2,853 3,909 3,846 3,848 19,882
No 1,517 2,023 2,608 3,505 5,243 5,761 5,267 25,924
Missing                                         211 280 288 483 454 323 344 2,383

Education Level                     
≤6 years 247 256 314 472 644 637 573 3,143
<12 years                                            373 525 550 702 1,067 1,106 1,006 5,329
12 years                                              836 1,218 1,411 1,962 2,635 2,673 2,690 13,425
>12 years                                            804 1,076 1,375 1,735 2,417 2,335 2,233 11,975
16 years                                              466 630 842 1,179 1,656 1,783 1,671 8,227
>16 years                                            320 419 537 691 1,061 1,224 1,122 5,374
Missing                                         54 53 47 100 126 172 164 716

Health Insurance Status            
Yes                                             2,568 3,452 4,149 5,561 7,721 8,030 7,665 39,146
No                                              396 523 741 1,043 1,454 1,499 1,598 7,254
Missing                                         136 202 186 237 431 401 196 1,789

Doctor Status                       
Yes                                             2,803 3,793 4,591 6,133 8,631 8,923 8,482 43,356
No                                              201 264 376 485 770 789 850 3,735
Missing                                         96 120 109 223 205 218 127 1,098

All                                             3,100 4,177 5,076 6,841 9,606 9,930 9,459 48,189
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Table 6.1
Total eligible KEEP participants with self-reported hypertension*, by race/ethnicity

Self-reported hypertension: self-reported hypertension
“.” Zero values in this cell.

Table 6.1
Total eligible KEEP participants with self-reported hypertension, by race/ethnicity 

       White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age

18-30                                461 403 93 213 55 258 967 1,225
31-45                                2,209 2,589 324 881 191 998 5,196 6,194
46-60                                7,207 7,048 669 1,941 397 1,755 15,507 17,262
61-75                                9,134 5,682 648 1,664 313 1,344 16,097 17,441
>75                                   3,983 1,375 176 435 95 318 5,746 6,064
Missing                             1 1 . 1 . 1 2 3

Gender
Male                                 8,269 4,525 544 1,886 357 1,579 14,002 15,581
Female                              14,712 12,560 1,363 3,247 689 3,091 29,480 32,571
Missing                             14 13 3 2 5 4 33 37

U.S. Census Region
Northeast                          5,823 3,150 173 1,356 257 972 9,787 10,759
Midwest                            3,829 2,541 364 525 136 617 6,778 7,395
South                                10,752 11,050 830 1,565 403 2,140 22,460 24,600
West                                 2,585 353 541 1,688 254 943 4,478 5,421
Missing                             6 4 2 1 1 2 12 14

U.S. Census Division
New England                    2,062 1,037 78 648 174 542 3,457 3,999
Middle Atlantic                3,761 2,113 95 708 83 430 6,330 6,760
East North Central           2,182 1,782 67 346 105 447 4,035 4,482
West North Central          1,647 759 297 179 31 170 2,743 2,913
South Atlantic                   5,146 6,290 60 650 139 731 11,554 12,285
East South Central            3,656 3,015 29 191 71 192 6,770 6,962
West South Central          1,950 1,745 741 724 193 1,217 4,136 5,353
Mountain                         2,041 142 523 394 167 634 2,633 3,267
Pacific                               544 211 18 1,294 87 309 1,845 2,154
Missing                             6 4 2 1 1 2 12 14

Smoking
Yes 9,962 6,827 1,038 1,668 387 1,633 18,249 19,882
No 12,175 9,197 808 3,165 579 2,735 23,189 25,924
Missing                             858 1,074 64 302 85 306 2,077 2,383

Education Level
≤6 years 1,019 794 135 933 262 1,177 1,966 3,143
<12 years                           2,071 2,111 342 630 175 748 4,581 5,329
12 years                             7,164 4,375 547 1,120 219 1,043 12,382 13,425
>12 years                           5,914 4,541 501 844 175 799 11,176 11,975
16 years                             3,930 2,977 235 1,006 79 536 7,691 8,227
>16 years                           2,672 2,046 117 494 45 259 5,115 5,374
Missing                             225 254 33 108 96 112 604 716

Health Insurance Status
Yes                                    19,912 13,796 1,362 3,455 621 2,727 36,419 39,146
No                                    2,423 2,535 481 1,473 342 1,711 5,543 7,254
Missing                             660 767 67 207 88 236 1,553 1,789

Doctor Status
Yes                                    21,335 15,492 1,697 4,050 782 3,470 39,886 43,356
No                                    1,215 1,205 180 942 193 1,023 2,712 3,735
Missing                             445 401 33 143 76 181 917 1,098

All                                            22,995 17,098 1,910 5,135 1,051 4,674 43,515 48,189
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Table 7
Total eligible KEEP participants with elevated blood pressure*

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7
Total eligible KEEP participants with elevated blood pressure*

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           6,870 1,390 20.2 90.2
31-45                                           19,071 6,808 35.7 95.0
46-60                                           31,022 16,543 53.3 98.9
61-75                                           23,832 15,686 65.8 99.1
>75                                             7,798 5,495 70.5 97.6
Missing                                         7 4 57.1 101.8

Gender                              
Male                                            28,053 15,688 55.9 99.0
Female                                          60,482 30,209 49.9 96.6
Missing                                         65 29 44.6 95.7

Race
White                                           41,354 21,919 53.0 96.9
Black                                           29,179 16,112 55.2 99.4
N Am 3,843 1,850 48.1 94.9
Other                                           11,734 4,988 42.5 94.9
Unknown/missing                                2,490 1,057 42.4 95.3

Ethnicity
Non-Hispanic                                    77,570 41,197 53.1 97.6
Hispanic                                        11,030 4,729 42.9 95.1

U.S. Census Region
Northeast                                       20,351 9,808 48.2 96.0
Midwest                                         13,686 7,334 53.6 97.8
South                                           43,744 23,561 53.9 98.1
West                                            10,787 5,209 48.3 96.1
Missing                                         32 14 43.8 95.3

U.S. Census Division
New England                                     7,690 3,663 47.6 95.6
Middle Atlantic                                 12,661 6,145 48.5 96.3
East North Central                              8,228 4,415 53.7 98.1
West North Central                             5,458 2,919 53.5 97.4
South Atlantic                                  22,267 11,883 53.4 98.1
East South Central                              11,629 6,342 54.5 97.9
West South Central                              9,848 5,336 54.2 98.3
Mountain                                        6,615 3,168 47.9 95.8
Pacific                                         4,172 2,041 48.9 96.5
Missing                                         32 14 43.8 95.3

Smoking
Yes 34,818 18,667 53.6 97.5
No 49,494 24,965 50.4 97.1
Missing                                         4,288 2,294 53.5 98.0

Education Level                     
≤6 years 4,977 2,938 59.0 97.8
<12 years                                            8,589 4,970 57.9 98.1
12 years                                              22,874 12,834 56.1 98.2
>12 years                                            22,583 11,496 50.9 97.3
16 years                                              17,497 7,989 45.7 96.3
>16 years                                            10,674 4,943 46.3 96.2
Missing                                         1,406 756 53.8 97.9

Health Insurance Status            
Yes                                             69,316 36,547 52.7 97.3
No                                              16,003 7,652 47.8 97.4
Missing                                         3,281 1,724 52.6 97.3

Doctor Status                       
Yes                                             75,000 40,149 53.5 97.4
No                                              11,457 4,677 40.8 96.6
Missing                                         2,143 1,100 51.3 97.4

All with non-missing blood pressure             88,600 45,926 51.8 97.3

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.1
Total eligible KEEP participants with elevated blood pressure*: White

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.1
Total eligible KEEP participants with elevated blood pressure*: White

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           2,539 545 21.5 90.9
31-45                                           6,918 2,420 35.0 94.7
46-60                                           13,670 6,897 50.5 97.7
61-75                                           12,993 8,396 64.6 98.3
>75                                             5,233 3,660 69.9 97.1
Missing                                         1 1 100.0 105.3

Gender
Male                                            13,991 8,078 57.7 98.5
Female                                          27,342 13,830 50.6 96.0
Missing                                         21 11 52.4 95.9

U.S. Census Region
Northeast                                       10,850 5,362 49.4 95.8
Midwest                                         6,861 3,907 56.9 98.0
South                                           18,959 10,195 53.8 97.1
West                                            4,672 2,447 52.4 96.7
Missing                                         12 8 66.7 101.3

U.S. Census Division
New England                                   3,946 1,916 48.6 95.2
Middle Atlantic                               6,904 3,446 49.9 96.2
East North Central                          3,823 2,197 57.5 98.0
West North Central                         3,038 1,710 56.3 97.9
South Atlantic                                 9,374 5,033 53.7 97.0
East South Central                           6,036 3,226 53.4 96.7
West South Central                         3,549 1,936 54.6 98.2
Mountain                                        3,680 1,937 52.6 96.8
Pacific                                         992 510 51.4 96.6
Missing                                         12 8 66.7 101.3

Smoking
Yes 17,492 9,342 53.4 96.8
No 22,363 11,735 52.5 96.9
Missing                                         1,499 842 56.2 97.4

Education Level
≤6 years 1,503 979 65.1 98.1
<12 years                                         3,221 1,942 60.3 97.7
12 years                                           11,890 6,902 58.0 97.9
>12 years                                         10,732 5,646 52.6 96.9
16 years                                           8,360 3,779 45.2 95.7
>16 years                                         5,272 2,468 46.8 95.5
Missing                                         376 203 54.0 96.6

Health Insurance Status
Yes                                             35,116 18,695 53.2 96.8
No                                              5,044 2,570 51.0 97.7
Missing                                         1,194 654 54.8 96.7

Doctor Status
Yes                                             36,960 19,907 53.9 96.9
No                                              3,579 1,568 43.8 97.0
Missing                                         815 444 54.5 97.4

All with non-missing blood pressure        41,354 21,919 53.0 96.9

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.2
Total eligible KEEP participants with elevated blood pressure*: Black

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.2
Total eligible KEEP participants with elevated blood pressure*: Black

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           2,174 498 22.9 91.3
31-45                                           6,963 2,820 40.5 97.1
46-60                                           11,382 6,668 58.6 101.2
61-75                                           7,031 4,916 69.9 101.1
>75                                             1,626 1,208 74.3 100.3
Missing                                         3 2 66.7 105.8

Gender
Male                                            8,116 4,701 57.9 101.0
Female                                          21,044 11,401 54.2 98.8
Missing                                         19 10 52.6 98.1

U.S. Census Region
Northeast                                       5,520 2,858 51.8 98.0
Midwest                                         4,322 2,440 56.5 100.0
South                                           18,646 10,438 56.0 99.6
West                                            679 373 54.9 100.4
Missing                                         12 3 25.0 90.9

U.S. Census Division
New England                                   1,866 950 50.9 98.0
Middle Atlantic                               3,654 1,908 52.2 98.0
East North Central                          3,005 1,704 56.7 100.3
West North Central                         1,317 736 55.9 99.3
South Atlantic                                 10,951 5,971 54.5 99.4
East South Central                           4,802 2,806 58.4 99.8
West South Central                         2,893 1,661 57.4 100.3
Mountain                                        264 147 55.7 99.9
Pacific                                         415 226 54.5 100.7
Missing                                         12 3 25.0 90.9

Smoking
Yes 10,832 6,301 58.2 100.0
No 16,621 8,796 52.9 98.9
Missing                                         1,726 1,015 58.8 100.4

Education Level
≤6 years 973 697 71.6 102.1
<12 years                                         3,020 1,938 64.2 100.8
12 years                                           6,969 4,092 58.7 100.2
>12 years                                         8,169 4,356 53.3 99.2
16 years                                           5,844 2,896 49.6 98.2
>16 years                                         3,757 1,879 50.0 98.4
Missing                                         447 254 56.8 99.4

Health Insurance Status
Yes                                             23,040 12,715 55.2 99.2
No                                              4,925 2,686 54.5 100.4
Missing                                         1,214 711 58.5 99.5

Doctor Status
Yes                                             25,035 14,120 56.4 99.4
No                                              3,455 1,601 46.3 99.3
Missing                                         689 391 56.7 99.7

All with non-missing blood pressure        29,179 16,112 55.2 99.4

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.3
Total eligible KEEP participants with elevated blood pressure*: Native American

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.3
Total eligible KEEP participants with elevated blood pressure*: Native American

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           454 102 22.5 90.5
31-45                                           984 368 37.4 93.9
46-60                                           1,235 644 52.1 96.5
61-75                                           932 574 61.6 96.1
>75                                             236 162 68.6 94.4
Missing                                         2 0 0.0 91.2

Gender                              
Male                                            979 542 55.4 97.8
Female                                          2,860 1,306 45.7 93.9
Missing                                         4 2 50.0 101.6

U.S. Census Region
Northeast                                       385 172 44.7 94.6
Midwest                                         671 313 46.6 93.7
South                                           1,495 815 54.5 96.6
West                                            1,290 548 42.5 93.7
Missing                                         2 2 100.0 105.5

U.S. Census Division
New England                                   163 82 50.3 97.0
Middle Atlantic                               222 90 40.5 92.8
East North Central                          120 60 50.0 95.2
West North Central                         551 253 45.9 93.3
South Atlantic                                 122 72 59.0 99.7
East South Central                           46 27 58.7 98.0
West South Central                         1,327 716 54.0 96.2
Mountain                                        1,240 526 42.4 93.6
Pacific                                         50 22 44.0 95.4
Missing                                         2 2 100.0 105.5

Smoking
Yes 2,081 1,009 48.5 95.0
No 1,608 769 47.8 94.8
Missing                                         154 72 46.8 95.2

Education Level
≤6 years 207 126 60.9 94.8
<12 years                                         553 300 54.2 95.6
12 years                                           1,047 521 49.8 95.5
>12 years                                         1,189 508 42.7 94.1
16 years                                           528 241 45.6 95.1
>16 years                                         261 115 44.1 93.7
Missing                                         58 39 67.2 99.2

Health Insurance Status
Yes                                             2,630 1,297 49.3 94.8
No                                              1,080 488 45.2 95.1
Missing                                         133 65 48.9 95.3

Doctor Status
Yes                                             3,180 1,586 49.9 95.0
No                                              569 214 37.6 94.5
Missing                                         94 50 53.2 94.3

All with non-missing blood pressure        3,843 1,850 48.1 94.9

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.4
Total eligible KEEP participants with elevated blood pressure*: Other race

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.4
Total eligible KEEP participants with elevated blood pressure*: Other race

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           1,407 203 14.4 87.9
31-45                                           3,412 974 28.5 92.5
46-60                                           3,958 1,951 49.3 97.3
61-75                                           2,391 1,486 62.1 98.1
>75                                             565 373 66.0 96.4
Missing                                         1 1 100.0 107.7

Gender
Male                                            4,152 1,969 47.4 97.0
Female                                          7,575 3,018 39.8 93.7
Missing                                         7 1 14.3 85.5

U.S. Census Region
Northeast                                       2,959 1,175 39.7 93.7
Midwest                                         1,457 544 37.3 93.6
South                                           3,742 1,682 44.9 95.9
West                                            3,571 1,586 44.4 95.4
Missing                                         5 1 20.0 89.8

U.S. Census Division
New England                                   1,289 553 42.9 93.7
Middle Atlantic                               1,670 622 37.2 93.6
East North Central                          989 354 35.8 93.6
West North Central                         468 190 40.6 93.6
South Atlantic                                 1,504 654 43.5 95.1
East South Central                           573 210 36.6 94.2
West South Central                         1,665 818 49.1 97.2
Mountain                                        1,008 392 38.9 94.5
Pacific                                         2,563 1,194 46.6 95.7
Missing                                         5 1 20.0 89.8

Smoking
Yes 3,569 1,628 45.6 95.6
No 7,450 3,072 41.2 94.6
Missing                                         715 288 40.3 94.8

Education Level
≤6 years 1,778 888 49.9 96.3
<12 years                                         1,382 618 44.7 95.3
12 years                                           2,431 1,107 45.5 95.4
>12 years                                         2,099 829 39.5 94.5
16 years                                           2,548 999 39.2 94.2
>16 years                                         1,277 439 34.4 93.2
Missing                                         219 108 49.5 97.3

Health Insurance Status
Yes                                             7,207 3,210 44.5 95.0
No                                              4,014 1,571 39.1 94.7
Missing                                         513 207 40.2 94.8

Doctor Status
Yes                                             8,222 3,765 45.8 95.2
No                                              3,141 1,075 34.2 94.1
Missing                                         371 148 39.9 95.5

All with non-missing blood pressure        11,734 4,988 42.5 94.9

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.5
Total eligible KEEP participants with elevated blood pressure*: Hispanic

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.5
Total eligible KEEP participants with elevated blood pressure*: Hispanic

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           1,514 224 14.8 88.0
31-45                                           3,668 1,082 29.5 92.8
46-60                                           3,504 1,829 52.2 98.0
61-75                                           1,914 1,296 67.7 99.2
>75                                             429 297 69.2 98.0
Missing                                         1 1 100.0 107.7

Gender
Male                                            3,678 1,768 48.1 97.4
Female                                          7,336 2,956 40.3 94.0
Missing                                         16 5 31.3 93.0

U.S. Census Region
Northeast                                       2,207 850 38.5 93.7
Midwest                                         1,744 625 35.8 93.4
South                                           4,896 2,303 47.0 96.3
West                                            2,177 950 43.6 95.3
Missing                                         6 1 16.7 89.9

U.S. Census Division
New England                                   1,214 492 40.5 93.8
Middle Atlantic                               993 358 36.1 93.4
East North Central                          1,257 454 36.1 93.8
West North Central                         487 171 35.1 92.5
South Atlantic                                 1,697 772 45.5 95.4
East South Central                           568 198 34.9 93.8
West South Central                         2,631 1,333 50.7 97.4
Mountain                                        1,535 628 40.9 94.5
Pacific                                         642 322 50.2 97.2
Missing                                         6 1 16.7 89.9

Smoking
Yes 3,725 1,667 44.8 95.3
No 6,577 2,772 42.1 95.1
Missing                                         728 290 39.8 94.4

Education Level
≤6 years 2,340 1,145 48.9 96.1
<12 years                                         1,754 780 44.5 95.0
12 years                                           2,538 1,086 42.8 95.5
>12 years                                         2,074 811 39.1 94.8
16 years                                           1,445 556 38.5 94.0
>16 years                                         651 248 38.1 93.4
Missing                                         228 103 45.4 96.2

Health Insurance Status
Yes                                             5,709 2,689 47.1 95.7
No                                              4,727 1,817 38.4 94.5
Missing                                         594 223 37.6 94.7

Doctor Status
Yes                                             7,000 3,361 48.0 95.8
No                                              3,558 1,189 33.4 93.9
Missing                                         472 179 37.9 94.8

All with non-missing blood pressure        11,030 4,729 42.9 95.1

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 7.6
Total eligible KEEP participants with elevated blood pressure*: non-Hispanic

Excludes participants with missing blood pressure values.
*Elevated BP (JNC 7): DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);

Otherwise, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).
Mean BP = dia BP + (sys BP - dia BP)/3.

Table 7.6
Total eligible KEEP participants with elevated blood pressure*: non-Hispanic

                           Elevated Elevated Mean
Total N blood pressure (N) blood pressure (%) blood pressure

Age
18-30                                           5,356 1,166 21.8 90.9
31-45                                           15,403 5,726 37.2 95.5
46-60                                           27,518 14,714 53.5 99.0
61-75                                           21,918 14,390 65.7 99.1
>75                                             7,369 5,198 70.5 97.6
Missing                                         6 3 50.0 100.8

Gender
Male                                            24,375 13,920 57.1 99.2
Female                                          53,146 27,253 51.3 96.9
Missing                                         49 24 49.0 96.6

U.S. Census Region
Northeast                                       18,144 8,958 49.4 96.3
Midwest                                         11,942 6,709 56.2 98.5
South                                           38,848 21,258 54.7 98.3
West                                            8,610 4,259 49.5 96.3
Missing                                         26 13 50.0 96.6

U.S. Census Division
New England                                   6,476 3,171 49.0 95.9
Middle Atlantic                               11,668 5,787 49.6 96.5
East North Central                          6,971 3,961 56.8 98.9
West North Central                         4,971 2,748 55.3 97.9
South Atlantic                                 20,570 11,111 54.0 98.3
East South Central                           11,061 6,144 55.5 98.1
West South Central                         7,217 4,003 55.5 98.7
Mountain                                        5,080 2,540 50.0 96.2
Pacific                                         3,530 1,719 48.7 96.4
Missing                                         26 13 50.0 96.6

Smoking
Yes 31,093 17,000 54.7 97.8
No 42,917 22,193 51.7 97.4
Missing                                         3,560 2,004 56.3 98.7

Education Level
≤6 years 2,637 1,793 68.0 99.4
<12 years                                         6,835 4,190 61.3 98.9
12 years                                           20,336 11,748 57.8 98.5
>12 years                                         20,509 10,685 52.1 97.6
16 years                                           16,052 7,433 46.3 96.5
>16 years                                         10,023 4,695 46.8 96.3
Missing                                         1,178 653 55.4 98.2

Health Insurance Status
Yes                                             63,607 33,858 53.2 97.5
No                                              11,276 5,835 51.7 98.6
Missing                                         2,687 1,504 55.9 97.9

Doctor Status
Yes                                             68,000 36,788 54.1 97.6
No                                              7,899 3,488 44.2 97.8
Missing                                         1,671 921 55.1 98.1

All with non-missing blood pressure        77,570 41,197 53.1 97.6

*Elevated BP (JNC 7)
DM or CKD: systolic >= 130 or diastolic >= 80
Otherwise: systolic >= 140 or diastolic >= 90
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Table 8
Total eligible KEEP participants with hypertension*

Excludes participants with missing blood pressure values.
*Self-reported history of high blood pressure or receiving medication for high blood pressure or elevated BP (JNC 7): 

DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);
no DM or CKD, systolic BP ≥140 (mmHG) or diastolic ≥90 (mmHg).

Table 8
Total eligible KEEP participants with HTN*

                           Total N Hypertension (N) Hypertension (%)
Age

18-30                                6,938 2,080 30.0
31-45                                19,334 9,515 49.2
46-60                                31,393 22,521 71.7
61-75                                24,085 20,921 86.9
>75                                   7,850 7,115 90.6
Missing                             7 4 57.1

Gender                              
Male                                 28,380 20,756 73.1
Female                              61,157 41,350 67.6
Missing                             70 50 71.4

Race
White                               41,644 29,708 71.3
Black                                 29,622 21,450 72.4
N Am 3,908 2,564 65.6
Other 11,920 6,971 58.5
Unknown/missing            2,513 1,463 58.2

Ethnicity
Non-Hispanic                   78,467 55,688 71.0
Hispanic                           11,140 6,468 58.1

U.S. Census Region
Northeast                          20,518 13,711 66.8
Midwest                            13,841 9,648 69.7
South                                44,321 31,650 71.4
West                                 10,895 7,129 65.4
Missing                             32 18 56.3

U.S. Census Division
New England                    7,771 5,132 66.0
Middle Atlantic                12,747 8,579 67.3
East North Central           8,300 5,814 70.0
West North Central          5,541 3,834 69.2
South Atlantic                   22,694 15,967 70.4
East South Central            11,680 8,653 74.1
West South Central          9,947 7,030 70.7
Mountain                         6,646 4,366 65.7
Pacific                               4,249 2,763 65.0
Missing                             32 18 56.3

Smoking
Yes 35,217 25,367 72.0
No 50,018 33,693 67.4
Missing                             4,372 3,096 70.8

Education Level                     
≤6 years 5,034 3,883 77.1
<12 years                           8,688 6,618 76.2
12 years                             23,121 17,098 74.0
>12 years                           22,857 15,522 67.9
16 years                             17,705 11,043 62.4
>16 years                           10,766 6,987 64.9
Missing                             1,436 1,005 70.0

Health Insurance Status            
Yes                                    70,081 49,797 71.1
No                                    16,182 10,014 61.9
Missing                             3,344 2,345 70.1

Doctor Status                       
Yes                                    75,832 54,677 72.1
No                                    11,579 5,996 51.8
Missing                             2,196 1,483 67.5

All                                            89,607 62,156 69.4
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Excludes participants with missing blood pressure values.
*Self-reported history of high blood pressure or receiving medication for high blood pressure or elevated BP (JNC 7): 

DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);
otherwise, systolic BP ≥140 (mmHg) or diastolic ≥90 (mmHg).

Table 8.1
Total eligible KEEP participants with hypertension*, by race/ethnicity

Table 8.1
Total eligible KEEP participants with HTN*, by race/ethnicity

Total N HTN Total N HTN Total N HTN Total N HTN Total N HTN
Age

18-30                             2,559 796 2,196 702 462 151 1,424 352 297 79
31-45                             6,971 3,422 7,087 3,830 1,003 515 3,472 1,420 801 328
46-60                             13,776 9,579 11,558 8,888 1,255 892 4,020 2,638 784 524
61-75                             13,080 11,184 7,135 6,486 947 794 2,432 2,048 491 409
>75                                5,257 4,726 1,643 1,542 239 212 571 512 140 123
Missing                          1 1 3 2 2 0 1 1 0 0

Gender
Male                               14,069 10,808 8,282 6,019 995 731 4,214 2,677 820 521
Female                           27,552 18,882 21,319 15,413 2,909 1,829 7,698 4,292 1,679 934
Missing                          23 18 21 18 4 4 8 2 14 8

U.S. Census Region
Northeast                       10,891 7,457 5,597 3,933 385 240 3,003 1,736 642 345
Midwest                         6,897 5,042 4,351 3,179 720 473 1,495 768 378 186
South                             19,141 13,870 18,978 13,868 1,510 1,093 3,780 2,243 912 576
West                              4,703 3,331 684 465 1,291 756 3,637 2,222 580 355
Missing                          12 8 12 5 2 2 5 2 1 1

U.S. Census Division
New England                 3,966 2,658 1,884 1,308 163 112 1,328 826 430 228
Middle Atlantic              6,925 4,799 3,713 2,625 222 128 1,675 910 212 117
East North Central         3,844 2,843 3,020 2,231 120 88 1,023 508 293 144
West North Central       3,053 2,199 1,331 948 600 385 472 260 85 42
South Atlantic                9,507 6,769 11,215 8,005 123 92 1,529 889 320 212
East South Central         6,066 4,546 4,819 3,685 47 37 574 290 174 95
West South Central        3,568 2,555 2,944 2,178 1,340 964 1,677 1,064 418 269
Mountain                       3,697 2,652 265 186 1,241 729 1,017 557 426 242
Pacific                            1,006 679 419 279 50 27 2,620 1,665 154 113
Missing                          12 8 12 5 2 2 5 2 1 1

Smoking
Yes 17,611 12,785 11,001 8,398 2,131 1,390 3,623 2,261 851 533
No 22,518 15,802 16,852 11,707 1,621 1,078 7,564 4,293 1,463 813
Missing                          1,515 1,121 1,769 1,345 156 96 733 417 199 117

Education Level
≤6 years 1,509 1,258 987 899 209 171 1,810 1,208 519 347
<12 years                        3,234 2,601 3,067 2,507 569 423 1,402 849 416 238
12 years                          11,976 9,155 7,064 5,402 1,069 718 2,470 1,525 542 298
>12 years                        10,821 7,612 8,302 5,805 1,207 705 2,132 1,172 395 228
16 years                          8,420 5,299 5,939 3,903 533 342 2,595 1,398 218 101
>16 years                        5,302 3,497 3,803 2,602 262 158 1,289 669 110 61
Missing                          382 286 460 332 59 47 221 150 313 190

Health Insurance Status
Yes                                 35,355 25,505 23,392 17,102 2,678 1,801 7,325 4,549 1,331 840
No                                 5,080 3,320 4,991 3,408 1,095 671 4,069 2,125 947 490
Missing                          1,209 883 1,239 940 135 92 526 297 235 133

Doctor Status
Yes                                 37,215 27,148 25,403 18,964 3,233 2,215 8,362 5,305 1,619 1,045
No                                 3597 1,965 3,510 1,964 581 290 3,176 1,459 715 318
Missing                          832 595 709 522 94 59 382 207 179 100

All                                          41,644 29,708 29,622 21,450 3,908 2,564 11,920 6,971 2,513 1,463

White Black N Am Other race Unknown/missing
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Table 8.1 (continued)
Total eligible KEEP participants with hypertension*, by race/ethnicity

Excludes participants with missing blood pressure values.
*Self-reported history of high blood pressure or receiving medication for high blood pressure or elevated BP (JNC 7): 

DM or CKD, systolic BP ≥130 (mmHg) or diastolic BP ≥80 (mmHg);
otherwise, systolic BP ≥140 (mmHg) or diastolic ≥90 (mmHg).

Table 8.1
Total eligible KEEP participan

Age
18-30                             
31-45                             
46-60                             
61-75                             
>75                                
Missing                          

Gender
Male                               
Female                           
Missing                          

U.S. Census Region
Northeast                       
Midwest                         
South                             
West                              
Missing                          

U.S. Census Division
New England                 
Middle Atlantic              
East North Central         
West North Central       
South Atlantic                
East South Central         
West South Central        
Mountain                       
Pacific                            
Missing                          

Smoking
Yes
No
Missing                          

Education Level
≤6 years
<12 years                        
12 years                          
>12 years                        
16 years                          
>16 years                        
Missing                          

Health Insurance Status
Yes                                 
No                                 
Missing                          

Doctor Status
Yes                                 
No                                 
Missing                          

All                                          

Total N HTN Total N HTN Total N HTN

1,526 405 5,412 1,675 6,938 2,080
3,713 1,589 15,621 7,926 19,334 9,515
3,541 2,403 27,852 20,118 31,393 22,521
1,929 1,681 22,156 19,240 24,085 20,921

430 389 7,420 6,726 7,850 7,115
1 1 6 3 7 4

3,726 2,316 24,654 18,440 28,380 20,756
7,398 4,145 53,759 37,205 61,157 41,350

16 7 54 43 70 50

2,216 1,269 18,302 12,442 20,518 13,711
1,783 886 12,058 8,762 13,841 9,648
4,937 3,018 39,384 28,632 44,321 31,650
2,198 1,293 8,697 5,836 10,895 7,129

6 2 26 16 32 18

1,221 716 6,550 4,416 7,771 5,132
995 553 11,752 8,026 12,747 8,579

1,293 641 7,007 5,173 8,300 5,814
490 245 5,051 3,589 5,541 3,834

1,723 1,032 20,971 14,935 22,694 15,967
572 276 11,108 8,377 11,680 8,653

2,642 1,710 7,305 5,320 9,947 7,030
1,546 882 5,100 3,484 6,646 4,366

652 411 3,597 2,352 4,249 2,763
6 2 26 16 32 18

3,758 2,273 31,459 23,094 35,217 25,367
6,641 3,766 43,377 29,927 50,018 33,693

741 429 3,631 2,667 4,372 3,096

2,366 1,558 2,668 2,325 5,034 3,883
1,767 1,040 6,921 5,578 8,688 6,618
2,566 1,478 20,555 15,620 23,121 17,098
2,095 1,125 20,762 14,397 22,857 15,522
1,458 763 16,247 10,280 17,705 11,043

656 357 10,110 6,630 10,766 6,987
232 147 1,204 858 1,436 1,005

5,757 3,651 64,324 46,146 70,081 49,797
4,777 2,484 11,405 7,530 16,182 10,014

606 333 2,738 2,012 3,344 2,345

7,066 4,575 68,766 50,102 75,832 54,677
3,589 1,633 7,990 4,363 11,579 5,996

485 260 1,711 1,223 2,196 1,483

11,140 6,468 78,467 55,688 89,607 62,156

AllHispanic non-Hispanic
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Table 9
Total eligible KEEP participants, by BMI (kg/m2)

“.” Zero values in this cell.

Table 9
Total eligible KEEP participants, by BMI (kg/m2)

      BMI <18.5 BMI 18.5-24.9 BMI 25-29.9 BMI 30-39.9 BMI ≥40 
Underweight Normal Overweight Obese Extremely obese Missing All

Age
18-30                                140 2,364 1,879 1,853 577 125 6,938
31-45                                158 4,103 5,708 6,779 2,162 429 19,339
46-60                                189 5,666 9,783 11,902 3,283 575 31,398
61-75                                183 4,467 8,636 8,887 1,543 373 24,089
>75                                   114 2,469 3,084 1,924 143 117 7,851
Missing                             . 4 . 2 1 . 7

Gender                              
Male                                 155 5,540 11,263 9,543 1,400 487 28,388
Female                              629 13,516 17,796 21,792 6,305 1,126 61,164
Missing                             . 17 31 12 4 6 70

Race
White                               391 9,861 13,951 13,824 3,080 541 41,648
Black                                 162 4,635 9,084 11,856 3,483 404 29,624
N Am 21 530 1,089 1,745 452 71 3,908
Other 192 3,564 4,042 3,096 551 484 11,929
Unknown/missing            18 483 924 826 143 119 2,513

Ethnicity
Non-Hispanic                   686 16,866 25,145 27,553 7,029 1,197 78,476
Hispanic                           98 2,207 3,945 3,794 680 422 11,146

U.S. Census Region
Northeast                          189 4,837 6,665 6,856 1,441 532 20,520
Midwest                            112 2,622 4,386 5,090 1,463 174 13,847
South                                329 8,804 14,497 15,968 4,084 646 44,328
West                                 154 2,800 3,532 3,425 720 264 10,895
Missing                             . 10 10 8 1 3 32

U.S. Census Division
New England                    71 1,884 2,582 2,514 486 235 7,772
Middle Atlantic                118 2,953 4,083 4,342 955 297 12,748
East North Central           69 1,583 2,564 3,028 935 126 8,305
West North Central          43 1,039 1,822 2,062 528 48 5,542
South Atlantic                   177 4,644 7,543 8,048 1,975 312 22,699
East South Central            75 2,302 3,689 4,239 1,194 181 11,680
West South Central          77 1,858 3,265 3,681 915 153 9,949
Mountain                         77 1,515 2,207 2,259 413 175 6,646
Pacific                               77 1,285 1,325 1,166 307 89 4,249
Missing                             . 10 10 8 1 3 32

Smoking
Yes 274 6,938 11,685 12,761 3,015 548 35,221
No 449 11,180 15,968 17,094 4,361 971 50,023
Missing                             61 955 1,437 1,492 333 100 4,378

Education Level                     
≤6 years 31 940 1,792 1,767 314 195 5,039
<12 years                           79 1,621 2,751 3,278 791 170 8,690
12 years                             207 4,559 7,466 8,451 2,067 372 23,122
>12 years                           182 4,551 7,068 8,416 2,339 303 22,859
16 years                             179 4,481 5,811 5,493 1,411 334 17,709
>16 years                           89 2,649 3,723 3,437 678 190 10,766
Missing                             17 272 479 505 109 55 1,437

Health Insurance Status            
Yes                                    584 14,903 22,995 24,717 5,880 1,012 70,091
No                                    161 3,468 5,001 5,481 1,561 513 16,185
Missing                             39 702 1,094 1,149 268 94 3,346

Doctor Status                       
Yes                                    624 15,650 24,612 27,015 6,742 1,199 75,842
No                                    129 2,976 3,752 3,575 796 354 11,582

Missing                                     31 447 726 757 171 66 2,198

All                                            784 19,073 29,090 31,347 7,709 1,619 89,622
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Table 9.1
Total eligible KEEP participants, by BMI (kg/m2): White

“.” Zero values in this cell.

Table 9.1
Total eligible KEEP participants, by BMI (kg/m2): White

BMI <25 BMI 25-<30 BMI ≥30 Missing  All
Age

18-30                                1,088 657 779 35 2,559
31-45                                1,804 2,050 2,991 126 6,971
46-60                                2,923 4,344 6,338 172 13,777
61-75                                2,616 4,791 5,524 152 13,083
>75                                   1,820 2,109 1,272 56 5,257
Missing                             1 . . . 1

Gender
Male                                 2,713 5,738 5,459 162 14,072
Female                              7,533 8,202 11,441 377 27,553
Missing                             6 11 4 2 23

U.S. Census Region
Northeast                          2,795 3,639 4,288 170 10,892
Midwest                            1,526 2,221 3,096 55 6,898
South                                4,656 6,473 7,789 225 19,143
West                                 1,271 1,614 1,727 91 4,703
Missing                             4 4 4 . 12

U.S. Census Division
New England                    1,020 1,366 1,499 81 3,966
Middle Atlantic                1,775 2,273 2,789 89 6,926
East North Central           862 1,206 1,744 32 3,844
West North Central          664 1,015 1,352 23 3,054
South Atlantic                   2,420 3,291 3,689 109 9,509
East South Central            1,427 1,971 2,596 72 6,066
West South Central          809 1,211 1,504 44 3,568
Mountain                         1,001 1,289 1,347 60 3,697
Pacific                               270 325 380 31 1,006
Missing                             4 4 4 . 12

Smoking
Yes 4,047 6,059 7,299 209 17,614
No 5,777 7,396 9,036 309 22,518
Missing                             428 496 569 23 1,516

Education Level
≤6 years 266 529 674 41 1,510
<12 years                           675 1,048 1,472 40 3,235
12 years                             2,699 4,007 5,140 131 11,977
>12 years                           2,539 3,498 4,663 121 10,821
16 years                             2,452 2,831 3,020 117 8,420
>16 years                           1,537 1,916 1,768 81 5,302
Missing                             84 122 167 10 383

Health Insurance Status
Yes                                    8,752 12,071 14,122 412 35,357
No                                    1,161 1,508 2,308 104 5,081
Missing                             339 372 474 25 1,210

Doctor Status
Yes                                    8,999 12,551 15,218 450 37,218
No                                    1,037 1,124 1,359 77 3,597
Missing                             216 276 327 14 833

All                                            10,252 13,951 16,904 541 41,648
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Table 9.2
Total eligible KEEP participants, by BMI (kg/m2): Black

“.” Zero values in this cell.

Table 9.2
Total eligible KEEP participants, by BMI (kg/m2): Black

                                                
BMI <25 BMI 25-<30 BMI ≥30 Missing  All

Age
18-30                                662 591 914 29 2,196
31-45                                1,157 1,952 3,875 104 7,088
46-60                                1,552 3,463 6,389 154 11,558
61-75                                1,023 2,448 3,569 95 7,135
>75                                   403 630 589 22 1,644
Missing                             . . 3 . 3

Gender
Male                                 1,505 3,104 3,570 104 8,283
Female                              3,288 5,969 11,766 297 21,320
Missing                             4 11 3 3 21

U.S. Census Region
Northeast                          1,013 1,741 2,749 94 5,597
Midwest                            650 1,290 2,351 60 4,351
South                                3,023 5,820 9,895 242 18,980
West                                 107 228 341 8 684
Missing                             4 5 3 . 12

U.S. Census Division
New England                    363 604 872 45 1,884
Middle Atlantic                650 1,137 1,877 49 3,713
East North Central           449 880 1,646 45 3,020
West North Central          201 410 705 15 1,331
South Atlantic                   1,826 3,483 5,749 159 11,217
East South Central            706 1,431 2,629 53 4,819
West South Central          491 906 1,517 30 2,944
Mountain                         43 88 130 4 265
Pacific                               64 140 211 4 419
Missing                             4 5 3 . 12

Smoking
Yes 1,813 3,415 5,631 142 11,001
No 2,694 5,104 8,828 227 16,853
Missing                             290 565 880 35 1,770

Education Level
≤6 years 194 321 453 20 988
<12 years                           512 890 1,616 49 3,067
12 years                             1,083 2,152 3,734 95 7,064
>12 years                           1,344 2,437 4,426 95 8,302
16 years                             997 1,898 2,970 75 5,940
>16 years                           602 1,234 1,909 58 3,803
Missing                             65 152 231 12 460

Health Insurance Status
Yes                                    3,670 7,247 12,178 299 23,394
No                                    944 1,422 2,550 75 4,991
Missing                             183 415 611 30 1,239

Doctor Status
Yes                                    3,905 7,781 13,382 337 25,405
No                                    780 1,083 1,599 48 3,510
Missing                             112 220 358 19 709

All                                            4,797 9,084 15,339 404 29,624
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Table 9.3
Total eligible KEEP participants, by BMI (kg/m2): Native American

“.” Zero values in this cell.

Table 9.3
Total eligible KEEP participants, by BMI (kg/m2): Native American

                                                
BMI <25 BMI 25-<30 BMI ≥30 Missing  All

Age
18-30                                91 123 242 6 462
31-45                                119 270 597 17 1,003
46-60                                147 287 796 25 1,255
61-75                                130 312 487 18 947
>75                                   62 97 75 5 239
Missing                             2 . . . 2

Gender
Male                                 148 321 513 13 995
Female                              403 768 1,680 58 2,909
Missing                             . . 4 . 4

U.S. Census Region
Northeast                          50 114 215 6 385
Midwest                            90 193 430 7 720
South                                211 448 826 25 1,510
West                                 200 334 724 33 1,291
Missing                             . . 2 . 2

U.S. Census Division
New England                    21 56 86 . 163
Middle Atlantic                29 58 129 6 222
East North Central           19 31 69 1 120
West North Central          71 162 361 6 600
South Atlantic                   19 31 72 1 123
East South Central            11 14 16 6 47
West South Central          181 403 738 18 1,340
Mountain                         192 322 694 33 1,241
Pacific                               8 12 30 . 50
Missing                             . . 2 . 2

Smoking
Yes 271 583 1,242 35 2,131
No 252 449 887 33 1,621
Missing                             28 57 68 3 156

Education Level
≤6 years 33 72 98 6 209
<12 years                           76 154 331 8 569
12 years                             154 298 595 22 1,069
>12 years                           161 321 708 17 1,207
16 years                             79 149 294 11 533
>16 years                           41 82 136 3 262
Missing                             7 13 35 4 59

Health Insurance Status
Yes                                    363 747 1,527 41 2,678
No                                    163 301 605 26 1,095
Missing                             25 41 65 4 135

Doctor Status
Yes                                    434 888 1,848 63 3,233
No                                    101 169 305 6 581
Missing                             16 32 44 2 94

All                                            551 1,089 2,197 71 3,908
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Table 9.4
Total eligible KEEP participants, by BMI (kg/m2): Other race

“.” Zero values in this cell.

Table 9.4
Total eligible KEEP participants, by BMI (kg/m2): Other race

                                                
BMI <25 BMI 25-<30 BMI ≥30 Missing  All

Age
18-30                                574 410 401 39 1,424
31-45                                1,026 1,140 1,175 135 3,476
46-60                                1,102 1,404 1,326 192 4,024
61-75                                801 894 649 89 2,433
>75                                   252 194 96 29 571
Missing                             1 . . . 1

Gender
Male                                 1,183 1,734 1,135 166 4,218
Female                              2,570 2,304 2,512 317 7,703
Missing                             3 4 . 1 8

U.S. Census Region
Northeast                          1,031 941 799 233 3,004
Midwest                            391 546 520 43 1,500
South                                1,050 1,412 1,206 115 3,783
West                                 1,282 1,143 1,122 90 3,637
Missing                             2 . . 3 5

U.S. Census Division
New England                    461 423 360 85 1,329
Middle Atlantic                570 518 439 148 1,675
East North Central           264 341 384 39 1,028
West North Central          127 205 136 4 472
South Atlantic                   480 620 400 30 1,530
East South Central            187 210 143 34 574
West South Central          383 582 663 51 1,679
Mountain                         283 349 344 41 1,017
Pacific                               999 794 778 49 2,620
Missing                             2 . . 3 5

Smoking
Yes 927 1,299 1,273 125 3,624
No 2,597 2,491 2,150 330 7,568
Missing                             232 252 224 29 737

Education Level
≤6 years 402 676 639 96 1,813
<12 years                           369 501 478 55 1,403
12 years                             700 820 846 104 2,470
>12 years                           609 680 794 51 2,134
16 years                             1,081 841 553 123 2,598
>16 years                           534 446 268 41 1,289
Missing                             61 77 69 14 221

Health Insurance Status
Yes                                    2,453 2,432 2,222 224 7,331
No                                    1,151 1,438 1,248 234 4,071
Missing                             152 172 177 26 527

Doctor Status
Yes                                    2,641 2,792 2,643 291 8,367
No                                    1,018 1,111 877 173 3,179
Missing                             97 139 127 20 383

All                                            3,756 4,042 3,647 484 11,929
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Table 9.5
Total eligible KEEP participants, by BMI (kg/m2): Hispanic

“.” Zero values in this cell.

Table 9.5
Total eligible KEEP participants, by BMI (kg/m2): Hispanic

                                                
BMI <25 BMI 25-<30 BMI ≥30 Missing  All

Age
18-30                                512 480 478 56 1,526
31-45                                780 1,263 1,521 152 3,716
46-60                                562 1,296 1,557 129 3,544
61-75                                330 737 795 67 1,929
>75                                   120 169 123 18 430
Missing                             1 . . . 1

Gender
Male                                 686 1,595 1,310 138 3,729
Female                              1,614 2,344 3,160 283 7,401
Missing                             5 6 4 1 16

U.S. Census Region
Northeast                          487 730 917 82 2,216
Midwest                            354 662 717 55 1,788
South                                1,002 1,813 1,959 164 4,938
West                                 461 738 880 119 2,198
Missing                             1 2 1 2 6

U.S. Census Division
New England                    258 395 511 57 1,221
Middle Atlantic                229 335 406 25 995
East North Central           269 443 537 49 1,298
West North Central          85 219 180 6 490
South Atlantic                   434 681 570 39 1,724
East South Central            131 210 178 53 572
West South Central          437 922 1,211 72 2,642
Mountain                         315 543 597 91 1,546
Pacific                               146 195 283 28 652
Missing                             1 2 1 2 6

Smoking
Yes 718 1,340 1,573 128 3,759
No 1,440 2,324 2,614 264 6,642
Missing                             147 281 287 30 745

Education Level
≤6 years 383 893 957 136 2,369
<12 years                           327 664 717 60 1,768
12 years                             578 853 1,051 84 2,566
>12 years                           430 694 909 63 2,096
16 years                             371 533 517 38 1,459
>16 years                           163 239 231 23 656
Missing                             53 69 92 18 232

Health Insurance Status
Yes                                    1,122 2,036 2,465 137 5,760
No                                    1,071 1,697 1,755 256 4,779
Missing                             112 212 254 29 607

Doctor Status
Yes                                    1,313 2,474 3,066 215 7,068
No                                    896 1,293 1,223 180 3,592
Missing                             96 178 185 27 486

All                                            2,305 3,945 4,474 422 11,146
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Table 9.6
Total eligible KEEP participants, by BMI (kg/m2): non-Hispanic

“.” Zero values in this cell.

Table 9.6
Total eligible KEEP participants, by BMI (kg/m2): non-Hispanic

                                                
BMI <25 BMI 25-<30 BMI ≥30 Missing  All

Age
18-30                                1,992 1,399 1,952 69 5,412
31-45                                3,481 4,445 7,420 277 15,623
46-60                                5,293 8,487 13,628 446 27,854
61-75                                4,320 7,899 9,635 306 22,160
>75                                   2,463 2,915 1,944 99 7,421
Missing                             3 . 3 . 6

Gender
Male                                 5,009 9,668 9,633 349 24,659
Female                              12,531 15,452 24,937 843 53,763
Missing                             12 25 12 5 54

U.S. Census Region
Northeast                          4,539 5,935 7,380 450 18,304
Midwest                            2,380 3,724 5,836 119 12,059
South                                8,131 12,684 18,093 482 39,390
West                                 2,493 2,794 3,265 145 8,697
Missing                             9 8 8 1 26

U.S. Census Division
New England                    1,697 2,187 2,489 178 6,551
Middle Atlantic                2,842 3,748 4,891 272 11,753
East North Central           1,383 2,121 3,426 77 7,007
West North Central          997 1,603 2,410 42 5,052
South Atlantic                   4,387 6,862 9,453 273 20,975
East South Central            2,246 3,479 5,255 128 11,108
West South Central          1,498 2,343 3,385 81 7,307
Mountain                         1,277 1,664 2,075 84 5,100
Pacific                               1,216 1,130 1,190 61 3,597
Missing                             9 8 8 1 26

Smoking
Yes 6,494 10,345 14,203 420 31,462
No 10,189 13,644 18,841 707 43,381
Missing                             869 1,156 1,538 70 3,633

Education Level
≤6 years 588 899 1,124 59 2,670
<12 years                           1,373 2,087 3,352 110 6,922
12 years                             4,188 6,613 9,467 288 20,556
>12 years                           4,303 6,374 9,846 240 20,763
16 years                             4,289 5,278 6,387 296 16,250
>16 years                           2,575 3,484 3,884 167 10,110
Missing                             236 410 522 37 1,205

Health Insurance Status
Yes                                    14,365 20,959 28,132 875 64,331
No                                    2,558 3,304 5,287 257 11,406
Missing                             629 882 1,163 65 2,739

Doctor Status
Yes                                    14,961 22,138 30,691 984 68,774
No                                    2,209 2,459 3,148 174 7,990
Missing                             382 548 743 39 1,712

All                                            17,552 25,145 34,582 1,197 78,476
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Table 10
Total eligible KEEP participants with microalbuminuria*

*Positive, Trace or microalbuminuria value >20 mg/L.
“.” Zero values in this cell.

Table 10
Total eligible KEEP participants with microalbuminuria*

                                                
2000+2001 2002 2003 2004 2005 2006 2007 All

Age
18-30                                145 357 507 591 680 628 515 3,423
31-45                                410 995 1,197 1,490 1,766 1,808 1,472 9,138
46-60                                615 1,306 1,572 2,121 2,571 2,857 2,494 13,536
61-75                                453 1,000 1,055 1,527 1,916 2,226 2,186 10,363
>75                                   156 404 371 544 720 821 851 3,867
Missing                             . . . 5 2 . . 7

Gender
Male                                 593 1,382 1,448 2,090 2,596 2,661 2,642 13,412
Female                              1,186 2,680 3,253 4,187 5,033 5,677 4,875 26,891
Missing                             . . 1 1 26 2 1 31

Race
White                               590 1,233 1,624 2,283 3,138 3,474 3,306 15,648
Black                                 840 2,078 2,034 2,479 2,784 3,182 2,875 16,272
N Am 100 283 352 396 367 208 171 1,877
Other                                192 378 514 1,082 1,178 1,104 897 5,345
Unknown/missing            57 90 178 38 188 372 269 1,192

Ethnicity
Non-Hispanic                   1,599 3,726 4,177 5,308 6,554 7,214 6,460 35,038
Hispanic                           180 336 525 970 1,101 1,126 1,058 5,296

U.S. Census Region
Northeast                          320 942 1,045 1,569 1,908 1,833 1,675 9,292
Midwest                            261 617 790 1,081 1,015 1,303 943 6,010
South                                1,060 2,082 2,361 3,041 3,739 4,258 4,003 20,544
West                                 135 417 506 587 991 941 895 4,472
Missing                             3 4 . . 2 5 2 16

U.S. Census Division
New England                    233 363 364 618 640 573 568 3,359
Middle Atlantic                87 579 681 951 1,268 1,260 1,107 5,933
East North Central           47 335 411 682 677 962 697 3,811
West North Central          214 282 379 399 338 341 246 2,199
South Atlantic                   702 1,298 1,047 1,530 1,770 2,301 1,986 10,634
East South Central            176 233 728 800 934 1,131 1,317 5,319
West South Central          182 551 586 711 1,035 826 700 4,591
Mountain                         53 172 283 430 598 591 498 2,625
Pacific                               82 245 223 157 393 350 397 1,847
Missing                             3 4 . . 2 5 2 16

Smoking
Yes 789 1,744 1,883 2,571 2,987 3,027 3,023 16,024
No 875 2,049 2,526 3,253 4,309 5,044 4,215 22,271
Missing                             115 269 293 454 359 269 280 2,039

Education Level
≤6 years 130 220 249 420 501 514 437 2,471
<12 years                           200 472 497 635 866 894 806 4,370
12 years                             467 1,159 1,250 1,673 1,963 2,035 1,998 10,545
>12 years                           489 1,072 1,288 1,653 2,009 2,054 1,799 10,364
16 years                             288 689 884 1,160 1,396 1,649 1,422 7,488
>16 years                           186 401 486 650 802 992 917 4,434
Missing                             19 49 48 87 118 202 139 662

Health Insurance Status
Yes                                    1,430 3,191 3,627 4,792 5,693 6,310 5,714 30,757
No                                    271 687 869 1,261 1,576 1,682 1,632 7,978
Missing                             78 184 206 225 386 348 172 1,599

Doctor Status
Yes                                    1,544 3,467 3,968 5,186 6,364 6,970 6,254 33,753
No                                    172 480 613 850 1,081 1,167 1,136 5,499
Missing                             63 115 121 242 210 203 128 1,082

All                                            1,779 4,062 4,702 6,278 7,655 8,340 7,518 40,334
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*ACR ≥30 mg/g; ACR data was not available until April, 2002.
“.” Zero values in this cell.

Table 10.1
Total eligible KEEP participants with an abnormal albumin/creatinine ratio*

Table 10.1
Total eligible KEEP participants with ACR>=30

                                                
2002 2003 2004 2005 2006 2007 All

Age
18-30                                49 93 104 101 103 80 530
31-45                                142 227 284 271 345 243 1,512
46-60                                215 394 542 577 653 542 2,923
61-75                                233 366 453 579 683 601 2,915
>75                                   119 190 232 242 299 316 1,398
Missing                             . . . 1 . . 1

Gender
Male                                 235 404 516 612 668 666 3,101
Female                              523 866 1,099 1,153 1,415 1,116 6,172
Missing                             . . . 6 . . 6

Race
White                               291 490 654 753 939 845 3,972
Black                                 309 452 575 566 676 604 3,182
N Am 79 136 119 133 74 62 603
Other                                63 154 257 266 311 212 1,263
Unknown/missing            16 38 10 53 83 59 259

Ethnicity
Non-Hispanic                   716 1,139 1,407 1,524 1,815 1,561 8,162
Hispanic                           42 131 208 247 268 221 1,117

U.S. Census Region
Northeast                          191 307 432 422 491 381 2,224
Midwest                            141 193 323 253 333 244 1,487
South                                361 626 701 824 978 892 4,382
West                                 65 144 159 272 281 265 1,186
Missing                                         

U.S. Census Division
New England                    72 111 152 130 145 114 724
Middle Atlantic                119 196 280 292 346 267 1,500
East North Central           89 98 182 183 237 171 960
West North Central          52 95 141 70 96 73 527
South Atlantic                   203 260 355 384 504 417 2,123
East South Central            35 162 179 209 285 291 1,161
West South Central          123 204 167 231 189 184 1,098
Mountain                         25 91 102 165 169 152 704
Pacific                               40 53 57 107 112 113 482
Missing                                         

Smoking
Yes 357 549 710 761 825 812 4,014
No 341 640 789 944 1,176 908 4,798
Missing                             60 81 116 66 82 62 467

Education Level
≤6 years 56 91 138 148 144 129 706
<12 years                           96 160 196 245 260 218 1,175
12 years                             248 367 444 500 548 510 2,617
>12 years                           169 332 408 430 475 409 2,223
16 years                             118 182 247 265 362 299 1,473
>16 years                           62 123 150 147 234 177 893
Missing                             9 15 32 36 60 40 192

Health Insurance Status
Yes                                    595 969 1,243 1,304 1,584 1,359 7,054
No                                    110 237 312 368 407 376 1,810
Missing                             53 64 60 99 92 47 415

Doctor Status
Yes                                    667 1,102 1,373 1,535 1,807 1,547 8,031
No                                    60 139 182 186 230 204 1,001
Missing                             31 29 60 50 46 31 247

All                                            758 1,270 1,615 1,771 2,083 1,782 9,279



S90

Table 11
Total eligible KEEP participants, by hemoglobin level

“.” Zero values in this cell

Table 11
Total eligible KEEP participants, by hemoglobin level

                           <9 9-<10 10-<11 11-<12 12+ Missing All Mean Hb
Age

18-30                                20 35 98 401 5,974 410 6,938 13.9
31-45                                141 218 424 1,270 16,465 821 19,339 13.7
46-60                                99 157 486 1,686 27,535 1,435 31,398 13.8
61-75                                43 118 412 1,584 20,909 1,023 24,089 13.7
>75                                   24 61 251 765 6,416 334 7,851 13.4
Missing                             . . 1 1 5 . 7 13.0

Gender                              
Male                                 29 65 174 539 26,462 1,119 28,388 14.8
Female                              298 524 1,497 5,160 50,797 2,888 61,164 13.3
Missing                             . . 1 8 45 16 70 13.7

Race
White                               71 142 453 1,760 37,594 1,628 41,648 14.0
Black                                 200 319 947 3,078 23,468 1,612 29,624 13.2
N Am 10 42 66 215 3,321 254 3,908 14.0
Other                                40 72 167 546 10,713 391 11,929 14.0
Unknown/missing            6 14 39 108 2,208 138 2,513 14.0

Ethnicity
Non-Hispanic                   276 520 1,527 5,229 67,325 3,599 78,476 13.7
Hispanic                           51 69 145 478 9,979 424 11,146 14.0

U.S. Census Region
Northeast                          48 114 372 1,270 17,648 1,068 20,520 13.7
Midwest                            53 104 238 857 11,949 646 13,847 13.7
South                                202 317 931 3,183 37,774 1,921 44,328 13.6
West                                 24 54 131 396 9,902 388 10,895 14.2
Missing                             . . . 1 31 . 32 14.3

U.S. Census Division
New England                    14 38 127 473 6,711 409 7,772 13.7
Middle Atlantic                34 76 245 797 10,937 659 12,748 13.7
East North Central           36 69 156 558 7,118 368 8,305 13.6
West North Central          17 35 82 299 4,831 278 5,542 13.8
South Atlantic                   118 184 466 1,702 19,286 943 22,699 13.6
East South Central            45 61 262 809 10,062 441 11,680 13.6
West South Central          39 72 203 672 8,426 537 9,949 13.7
Mountain                         11 33 66 174 6,051 311 6,646 14.4
Pacific                               13 21 65 222 3,851 77 4,249 13.9
Missing                             . . . 1 31 . 32 14.3

Smoking
Yes 98 198 584 1,804 30,932 1,605 35,221 14.0
No 211 358 989 3,565 42,741 2,159 50,023 13.6
Missing                             18 33 99 338 3,631 259 4,378 13.6

Education Level                     
≤6 years 21 34 105 336 4,316 227 5,039 13.7
<12 years                           33 68 207 671 7,303 408 8,690 13.7
12 years                             83 163 427 1,458 19,950 1,041 23,122 13.7
>12 years                           87 142 415 1,514 19,628 1,073 22,859 13.7
16 years                             72 107 304 1,030 15,434 762 17,709 13.8
>16 years                           25 62 179 611 9,441 448 10,766 13.8
Missing                             6 13 35 87 1,232 64 1,437 13.7

Health Insurance Status            
Yes                                    215 438 1,327 4,682 60,325 3,104 70,091 13.7
No                                    98 126 287 810 14,150 714 16,185 13.9
Missing                             14 25 58 215 2,829 205 3,346 13.7

Doctor Status                       
Yes                                    252 476 1,454 5,123 65,134 3,403 75,842 13.7
No                                    67 96 180 454 10,289 496 11,582 14.1
Missing                             8 17 38 130 1,881 124 2,198 13.7

All                                            327 589 1,672 5,707 77,304 4,023 89,622 13.7
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Table 12
Total eligible KEEP participants with anemia (WHO* definition)

Excludes participants with missing hemoglobin values.
*WHO anemia: hemoglobin <13 g/dl in males; <12 g/dl in females.

Table 12
Total eligible KEEP participants with anemia (WHO definition*)

                           Total N Anemia (N) Anemia (%)
Age

18-30                                6,526 585 9.0
31-45                                18,506 2,193 11.9
46-60                                29,951 2,836 9.5
61-75                                23,045 2,777 12.1
>75                                   7,510 1,445 19.2
Missing                             7 2 28.6

Gender                              
Male                                 27,269 2,359 8.7
Female                              58,276 7,479 12.8
Missing                             0 0 0

Race
White                               40,003 3,110 7.8
Black                                 27,997 5,178 18.5
N Am 3,650 368 10.1
Other                                11,532 990 8.6
Unknown/missing            2,363 192 8.1

Ethnicity
Non-Hispanic                   74,837 8,985 12.0
Hispanic                           10,708 853 8.0

U.S. Census Region
Northeast                          19,435 2,218 11.4
Midwest                            13,194 1,457 11.0
South                                42,388 5,424 12.8
West                                 10,496 737 7.0
Missing                             32 2 6.3

U.S. Census Division
New England                    7,355 796 10.8
Middle Atlantic                12,080 1,422 11.8
East North Central           7,931 948 12.0
West North Central          5,263 509 9.7
South Atlantic                   21,743 2,895 13.3
East South Central            11,238 1,362 12.1
West South Central          9,407 1,167 12.4
Mountain                         6,327 352 5.6
Pacific                               4,169 385 9.2
Missing                             32 2 6.3

Smoking
Yes 33,596 3,583 10.7
No 47,839 5,707 11.9
Missing                             4,110 548 13.3

Education Level                     
≤6 years 4,806 620 12.9
<12 years                           8,272 1,149 13.9
12 years                             22,064 2,558 11.6
>12 years                           21,784 2,493 11.4
16 years                             16,942 1,780 10.5
>16 years                           10,313 1,068 10.4
Missing                             1,364 170 12.5

Health Insurance Status            
Yes                                    66,950 7,946 11.9
No                                    15,462 1,515 9.8
Missing                             3,133 377 12.1

Doctor Status                       
Yes                                    72,398 8,671 12.0
No                                    11,076 922 8.3
Missing                             2,071 245 11.8

All                                            85,545 9,838 11.5
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Table 12.1
Total eligible KEEP participants with anemia (WHO* definition), by race/ethnicity

Excludes participants with missing hemoglobin values.
*WHO anemia: hemoglobin <13 g/dl in males; <12 g/dl in females.

Table 12.1
Total eligible KEEP participants with anemia (WHO definition*), by race/ethnicity

Unknown/missing
Total N Anemia Total N Anemia Total N Anemia Total N Anemia Total N Anemia

Age
18-30                             2,402 114 2,046 325 434 37 1,371 88 273 21
31-45                             6,692 391 6,734 1,394 945 77 3,371 278 764 53
46-60                             13,222 750 10,945 1,686 1,165 92 3,886 264 733 44
61-75                             12,612 1,046 6,732 1,289 883 118 2,355 272 463 52
>75                                5,074 809 1,537 483 221 44 548 87 130 22
Missing                          1 0 3 1 2 0 1 1 0 0

Gender
Male                               13,569 1,073 7,905 933 939 68 4,086 247 770 38
Female                           26,434 2,037 20,092 4,245 2,711 300 7,446 743 1,593 154
Missing                          0 0 0 0 0 0 0 0 0 0

U.S. Census Region
Northeast                       10,368 891 5,246 910 366 50 2,877 303 578 64
Midwest                         6,594 490 4,082 732 707 88 1,451 119 360 28
South                             18,529 1,471 18,024 3,443 1,333 167 3,647 278 855 65
West                              4,500 258 633 91 1,242 63 3,552 290 569 35
Missing                          12 0 12 2 2 0 5 0 1 0

U.S. Census Division
New England                 3,793 314 1,769 272 160 22 1,250 142 383 46
Middle Atlantic              6,575 577 3,477 638 206 28 1,627 161 195 18
East North Central         3,703 301 2,840 526 117 14 994 85 277 22
West North Central       2,891 189 1,242 206 590 74 457 34 83 6
South Atlantic                9,212 714 10,629 2,012 114 18 1,487 124 301 27
East South Central         5,901 476 4,583 827 44 5 551 43 159 11
West South Central        3,416 281 2,812 604 1,175 144 1,609 111 395 27
Mountain                       3,518 195 231 28 1,194 57 968 56 416 16
Pacific                            982 63 402 63 48 6 2,584 234 153 19
Missing                          12 0 12 2 2 0 5 0 1 0

Smoking
Yes 16,922 1,337 10,382 1,694 1,996 201 3,505 293 791 58
No 21,642 1,648 15,963 3,150 1,511 148 7,331 640 1,392 121
Missing                          1,439 125 1,652 334 143 19 696 57 180 13

Education Level
≤6 years 1,456 149 917 236 197 29 1,748 172 488 34
<12 years                        3,114 332 2,887 589 526 56 1,355 138 390 34
12 years                          11,502 946 6,664 1,258 985 106 2,398 205 515 43
>12 years                        10,349 763 7,859 1,414 1,134 107 2,069 181 373 28
16 years                          8,108 530 5,616 1,011 504 38 2,511 187 203 14
>16 years                        5,104 359 3,615 582 247 25 1,244 91 103 11
Missing                          370 31 439 88 57 7 207 16 291 28

Health Insurance Status
Yes                                 33,974 2,740 22,116 4,152 2,506 276 7,096 660 1,258 118
No                                 4,892 282 4,720 809 1,023 80 3,935 283 892 61
Missing                          1,137 88 1,161 217 121 12 501 47 213 13

Doctor Status
Yes                                 35,754 2,868 24,012 4,576 3,015 326 8,092 759 1,525 142
No                                 3452 172 3,325 479 546 33 3,076 202 677 36
Missing                          797 70 660 123 89 9 364 29 161 14

All                                          40,003 3,110 27,997 5,178 3,650 368 11,532 990 2,363 192

White Black N Am Other race
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Table 12.1 (continued)
Total eligible KEEP participants with anemia (WHO* definition), by race/ethnicity

Excludes participants with missing hemoglobin values.
*WHO anemia: hemoglobin <13 g/dl in males; <12 g/dl in females.

Table 12.1
Total eligible KEEP participan

Age
18-30                             
31-45                             
46-60                             
61-75                             
>75                                
Missing                          

Gender
Male                               
Female                           
Missing                          

U.S. Census Region
Northeast                       
Midwest                         
South                             
West                              
Missing                          

U.S. Census Division
New England                 
Middle Atlantic              
East North Central         
West North Central       
South Atlantic                
East South Central         
West South Central        
Mountain                       
Pacific                            
Missing                          

Smoking
Yes
No
Missing                          

Education Level
≤6 years
<12 years                        
12 years                          
>12 years                        
16 years                          
>16 years                        
Missing                          

Health Insurance Status
Yes                                 
No                                 
Missing                          

Doctor Status
Yes                                 
No                                 
Missing                          

All                                          

Total N Anemia Total N Anemia Total N Anemia

1,453 105 5,073 480 6,526 585
3,601 278 14,905 1,915 18,506 2,193
3,393 220 26,558 2,616 29,951 2,836
1,850 181 21,195 2,596 23,045 2,777

410 68 7,100 1,377 7,510 1,445
1 1 6 1 7 2

3,584 172 23,685 2,187 27,269 2,359
7,124 681 51,152 6,798 58,276 7,479

0 0 0 0 0 .

2,085 206 17,350 2,012 19,435 2,218
1,734 137 11,460 1,320 13,194 1,457
4,762 364 37,626 5,060 42,388 5,424
2,121 146 8,375 591 10,496 737

6 0 26 2 32 2

1,135 120 6,220 676 7,355 796
950 86 11,130 1,336 12,080 1,422

1,256 101 6,675 847 7,931 948
478 36 4,785 473 5,263 509

1,681 142 20,062 2,753 21,743 2,895
543 29 10,695 1,333 11,238 1,362

2,538 193 6,869 974 9,407 1,167
1,484 84 4,843 268 6,327 352

637 62 3,532 323 4,169 385
6 0 26 2 32 2

3,605 285 29,991 3,298 33,596 3,583
6,400 519 41,439 5,188 47,839 5,707

703 49 3,407 499 4,110 548

2,272 178 2,534 442 4,806 620
1,693 158 6,579 991 8,272 1,149
2,474 179 19,590 2,379 22,064 2,558
2,018 161 19,766 2,332 21,784 2,493
1,405 104 15,537 1,676 16,942 1,780

629 51 9,684 1,017 10,313 1,068
217 22 1,147 148 1,364 170

5,539 496 61,411 7,450 66,950 7,946
4,598 311 10,864 1,204 15,462 1,515

571 46 2,562 331 3,133 377

6,791 613 65,607 8,058 72,398 8,671
3,454 205 7,622 717 11,076 922

463 35 1,608 210 2,071 245

10,708 853 74,837 8,985 85,545 9,838

AllHispanic non-Hispanic
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Table 13
Total eligible KEEP participants with anemia (KDOQI* definition)

Excludes participants with missing hemoglobin values.
*KDOQI anemia: hemoglobin <13.5 g/dl in males, <12 g/dl in females.

Table 13
Total eligible KEEP participants with anemia (K/DOQI definition*)

N % with
                                                Total N Anemia anemia
Age

18-30                                6,526 644 9.9
31-45                                18,506 2,410 13.0
46-60                                29,951 3,350 11.2
61-75                                23,045 3,395 14.7
>75                                   7,510 1,740 23.2
Missing                             7 2 28.6

Gender                              
Male                                 27,269 4,062 14.9
Female                              58,276 7,479 12.8
Missing                             0 0 0

Race
White                               40,003 3,828 9.6
Black                                 27,997 5,918 21.1
N Am 3,650 409 11.2
Other                                11,532 1,159 10.1
Unknown/missing            2,363 227 9.6

Ethnicity
Non-Hispanic                   74,837 10,574 14.1
Hispanic                           10,708 967 9.0

U.S. Census Region
Northeast                          19,435 2,654 13.7
Midwest                            13,194 1,726 13.1
South                                42,388 6,294 14.8
West                                 10,496 862 8.2
Missing                             32 5 15.6

U.S. Census Division
New England                    7,355 945 12.8
Middle Atlantic                12,080 1,709 14.1
East North Central           7,931 1,108 14.0
West North Central          5,263 618 11.7
South Atlantic                   21,743 3,377 15.5
East South Central            11,238 1,579 14.1
West South Central          9,407 1,338 14.2
Mountain                         6,327 420 6.6
Pacific                               4,169 442 10.6
Missing                             32 5 15.6

Smoking
Yes 33,596 4,524 13.5
No 47,839 6,390 13.4
Missing                             4,110 627 15.3

Education Level                     
≤6 years 4,806 747 15.5
<12 years                           8,272 1,354 16.4
12 years                             22,064 3,013 13.7
>12 years                           21,784 2,894 13.3
16 years                             16,942 2,077 12.3
>16 years                           10,313 1,264 12.3
Missing                             1,364 192 14.1

Health Insurance Status            
Yes                                    66,950 9,328 13.9
No                                    15,462 1,753 11.3
Missing                             3,133 460 14.7

Doctor Status                       
Yes                                    72,398 10,133 14.0
No                                    11,076 1,120 10.1
Missing                             2,071 288 13.9

All                                            85,545 11,541 13.5
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Excludes participants with missing hemoglobin values.
*KDOQI anemia: hemoglobin <13.5 g/dl in males, <12 g/dl in females.

Table 13.1
Total eligible KEEP participants with anemia (KDOQI* definition), by race/ethnicity

Table 13.1
Total eligible KEEP participants with anemia (K/DOQI definition*), by race/ethnicity

Total N Anemia Total N Anemia Total N Anemia Total N Anemia Total N Anemia
Age

18-30                             2,402 122 2,046 365 434 40 1,371 93 273 24
31-45                             6,692 431 6,734 1,535 945 83 3,371 304 764 57
46-60                             13,222 904 10,945 1,974 1,165 104 3,886 309 733 59
61-75                             12,612 1,348 6,732 1,512 883 137 2,355 339 463 59
>75                                5,074 1,023 1,537 531 221 45 548 113 130 28
Missing                          1 0 3 1 2 0 1 1 0 0

Gender
Male                               13,569 1,791 7,905 1,673 939 109 4,086 416 770 73
Female                           26,434 2,037 20,092 4,245 2,711 300 7,446 743 1,593 154
Missing                          0 0 0 0 0 0 0 0 0 0

U.S. Census Region
Northeast                       10,368 1,102 5,246 1,056 366 56 2,877 366 578 74
Midwest                         6,594 611 4,082 846 707 95 1,451 137 360 37
South                             18,529 1,789 18,024 3,911 1,333 187 3,647 331 855 76
West                              4,500 324 633 103 1,242 70 3,552 325 569 40
Missing                          12 2 12 2 2 1 5 0 1 0

U.S. Census Division
New England                 3,793 386 1,769 317 160 27 1,250 161 383 54
Middle Atlantic              6,575 716 3,477 739 206 29 1,627 205 195 20
East North Central         3,703 367 2,840 601 117 15 994 96 277 29
West North Central       2,891 244 1,242 245 590 80 457 41 83 8
South Atlantic                9,212 884 10,629 2,289 114 22 1,487 151 301 31
East South Central         5,901 562 4,583 949 44 5 551 49 159 14
West South Central        3,416 343 2,812 673 1,175 160 1,609 131 395 31
Mountain                       3,518 243 231 34 1,194 64 968 60 416 19
Pacific                            982 81 402 69 48 6 2,584 265 153 21
Missing                          12 2 12 2 2 1 5 0 1 0

Smoking
Yes 16,922 1,775 10,382 2,080 1,996 233 3,505 358 791 78
No 21,642 1,908 15,963 3,459 1,511 156 7,331 735 1,392 132
Missing                          1,439 145 1,652 379 143 20 696 66 180 17

Education Level
≤6 years 1,456 200 917 278 197 32 1,748 196 488 41
<12 years                        3,114 387 2,887 707 526 66 1,355 156 390 38
12 years                          11,502 1,149 6,664 1,456 985 114 2,398 243 515 51
>12 years                        10,349 934 7,859 1,605 1,134 120 2,069 203 373 32
16 years                          8,108 668 5,616 1,122 504 42 2,511 227 203 18
>16 years                        5,104 455 3,615 648 247 28 1,244 117 103 16
Missing                          370 35 439 102 57 7 207 17 291 31

Health Insurance Status
Yes                                 33,974 3,385 22,116 4,710 2,506 308 7,096 785 1,258 140
No                                 4,892 328 4,720 947 1,023 88 3,935 320 892 70
Missing                          1,137 115 1,161 261 121 13 501 54 213 17

Doctor Status
Yes                                 35,754 3,546 24,012 5,164 3,015 361 8,092 892 1,525 170
No                                 3,452 202 3,325 606 546 38 3,076 232 677 42
Missing                          797 80 660 148 89 10 364 35 161 15

All                                          40,003 3,828 27,997 5,918 3,650 409 11,532 1,159 2,363 227

White Black N Am Other race Unknown/missing
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Table 13.1 (continued)
Total eligible KEEP participants with anemia (KDOQI* definition), by race/ethnicity

Excludes participants with missing hemoglobin values.
*KDOQI anemia: hemoglobin <13.5 g/dl in males, <12 g/dl in females.

Table 13.1
Total eligible KEEP participan

Age
18-30                             
31-45                             
46-60                             
61-75                             
>75                                
Missing                          

Gender
Male                               
Female                           
Missing                          

U.S. Census Region
Northeast                       
Midwest                         
South                             
West                              
Missing                          

U.S. Census Division
New England                 
Middle Atlantic              
East North Central         
West North Central       
South Atlantic                
East South Central         
West South Central        
Mountain                       
Pacific                            
Missing                          

Smoking
Yes
No
Missing                          

Education Level
≤6 years
<12 years                        
12 years                          
>12 years                        
16 years                          
>16 years                        
Missing                          

Health Insurance Status
Yes                                 
No                                 
Missing                          

Doctor Status
Yes                                 
No                                 
Missing                          

All                                          

Total N Anemia Total N Anemia Total N Anemia

1,453 109 5,073 535 6,526 644
3,601 301 14,905 2,109 18,506 2,410
3,393 253 26,558 3,097 29,951 3,350
1,850 214 21,195 3,181 23,045 3,395

410 89 7,100 1,651 7,510 1,740
1 1 6 1 7 2

3,584 286 23,685 3,776 27,269 4,062
7,124 681 51,152 6,798 58,276 7,479

0 0 0 0 0 0

2,085 228 17,350 2,426 19,435 2,654
1,734 159 11,460 1,567 13,194 1,726
4,762 421 37,626 5,873 42,388 6,294
2,121 159 8,375 703 10,496 862

6 0 26 5 32 5

1,135 131 6,220 814 7,355 945
950 97 11,130 1,612 12,080 1,709

1,256 117 6,675 991 7,931 1,108
478 42 4,785 576 5,263 618

1,681 165 20,062 3,212 21,743 3,377
543 32 10,695 1,547 11,238 1,579

2,538 224 6,869 1,114 9,407 1,338
1,484 90 4,843 330 6,327 420

637 69 3,532 373 4,169 442
6 0 26 5 32 5

3,605 349 29,991 4,175 33,596 4,524
6,400 561 41,439 5,829 47,839 6,390

703 57 3,407 570 4,110 627

2,272 207 2,534 540 4,806 747
1,693 175 6,579 1,179 8,272 1,354
2,474 208 19,590 2,805 22,064 3,013
2,018 178 19,766 2,716 21,784 2,894
1,405 117 15,537 1,960 16,942 2,077

629 59 9,684 1,205 10,313 1,264
217 23 1,147 169 1,364 192

5,539 570 61,411 8,758 66,950 9,328
4,598 346 10,864 1,407 15,462 1,753

571 51 2,562 409 3,133 460

6,791 699 65,607 9,434 72,398 10,133
3,454 231 7,622 889 11,076 1,120

463 37 1,608 251 2,071 288

10,708 967 74,837 10,574 85,545 11,541

AllHispanic non-Hispanic
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Table 14
Total eligible KEEP participants with a risk factor for cardiovascular disease*

*Risk factors: BMI ≥30 (kg/m2), self-reported history of diabetes or retinopathy, history of smoking, 
     anemia (WHO definition), and elevated blood pressure (JNC 7).
“.” Zero values in this cell.

Table 14
Total eligible KEEP participants with a risk factor for cardiovascular disease*

                                                N with a % with a N with a % with a N with a % with a
Total N risk factor risk factor Total N risk factor risk factor Total N risk factor risk factor

Age
18-30                                536 371 69.2 600 425 70.8 943 621 65.9
31-45                                1,345 1,102 81.9 1,825 1,512 82.8 2,232 1,809 81.0
46-60                                1,931 1,724 89.3 2,422 2,145 88.6 3,181 2,798 88.0
61-75                                1,345 1,265 94.1 1,839 1,732 94.2 2,206 2,069 93.8
>75                                   377 353 93.6 677 627 92.6 663 623 94.0
Missing                             . . . . . . . . .

Gender                              
Male                                 1,807 1,597 88.4 2,343 2,108 90.0 2,763 2,458 89.0
Female                              3,727 3,218 86.3 5,020 4,333 86.3 6,462 5,462 84.5

Race
White                               2,138 1,840 86.1 2,871 2,520 87.8 4,101 3,505 85.5
Black                                 2,334 2,048 87.7 3,062 2,708 88.4 3,118 2,773 88.9
N Am 303 297 98.0 529 487 92.1 647 586 90.6
Other                                603 498 82.6 738 589 79.8 1,079 834 77.3
Unknown/missing            156 132 84.6 163 137 84.0 280 222 79.3

Ethnicity
Non-Hispanic                   4,965 4,322 87.0 6,715 5,900 87.9 8,205 7,099 86.5
Hispanic                           569 493 86.6 648 541 83.5 1,020 821 80.5

U.S. Census Region
Northeast                          1,118 994 88.9 1,722 1,512 87.8 2,123 1,830 86.2
Midwest                            802 718 89.5 1,075 948 88.2 1,585 1,381 87.1
South                                3,175 2,755 86.8 3,716 3,287 88.5 4,380 3,789 86.5
West                                 429 339 79.0 846 691 81.7 1,136 919 80.9
Missing                             10 9 90.0 4 3 75.0 1 1 100.0

U.S. Census Division
New England                    882 774 87.8 726 623 85.8 738 630 85.4
Middle Atlantic                236 220 93.2 996 889 89.3 1,385 1,200 86.6
East North Central           214 190 88.8 599 529 88.3 771 666 86.4
West North Central          588 528 89.8 476 419 88.0 814 715 87.8
South Atlantic                   1,946 1,679 86.3 2,293 2,016 87.9 1,896 1,612 85.0
East South Central            491 429 87.4 489 419 85.7 1,368 1,160 84.8
West South Central          738 647 87.7 934 852 91.2 1,116 1,017 91.1
Mountain                         167 135 80.8 356 303 85.1 579 485 83.8
Pacific                               262 204 77.9 490 388 79.2 557 434 77.9
Missing                             10 9 90.0 4 3 75.0 1 1 100.0

Smoking
Yes 2,473 2,473 100.0 3,369 3,369 100.0 3,983 3,983 100.0
No 3,061 2,342 76.5 3,994 3,072 76.9 5,242 3,937 75.1

Education Level                     
≤6 years 323 309 95.7 353 320 90.7 443 412 93.0
<12 years                           517 481 93.0 795 742 93.3 829 765 92.3
12 years                             1,423 1,292 90.8 1,985 1,797 90.5 2,412 2,163 89.7
>12 years                           1,521 1,307 85.9 1,998 1,760 88.1 2,592 2,227 85.9
16 years                             1,037 837 80.7 1,350 1,092 80.9 1,809 1,421 78.6
>16 years                           639 523 81.8 808 665 82.3 1,073 871 81.2
Missing                             74 66 89.2 74 65 87.8 67 61 91.0

Health Insurance Status            
Yes                                    4,553 3,957 86.9 6,000 5,244 87.4 7,424 6,369 85.8
No                                    805 705 87.6 1,132 995 87.9 1,543 1,328 86.1
Missing                             176 153 86.9 231 202 87.4 258 223 86.4

Doctor Status                       
Yes                                    4,802 4,211 87.7 6,454 5,671 87.9 7,949 6,863 86.3
No                                    596 489 82.0 808 683 84.5 1,138 942 82.8
Missing                             136 115 84.6 101 87 86.1 138 115 83.3

All                                           5,534 4,815 87 7,363 6,441 87.5 9,225 7,920 85.9

2000+2001 20032002
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Table 14 (continued)
Total eligible KEEP participants with a risk factor for cardiovascular disease*

*Risk factors: BMI ≥30 (kg/m2), self-reported history of diabetes or retinopathy, history of smoking, 
     anemia (WHO definition), and elevated blood pressure (JNC 7).
“.” Zero values in this cell.

Table 14
Total eligible KEEP participan

                                                

Age
18-30                                
31-45                                
46-60                                
61-75                                
>75                                   
Missing                             

Gender                              
Male                                 
Female                              

Race
White                               
Black                                 
N Am
Other                                
Unknown/missing            

Ethnicity
Non-Hispanic                   
Hispanic                           

U.S. Census Region
Northeast                          
Midwest                            
South                                
West                                 
Missing                             

U.S. Census Division
New England                    
Middle Atlantic                
East North Central           
West North Central          
South Atlantic                   
East South Central            
West South Central          
Mountain                         
Pacific                               
Missing                             

Smoking
Yes
No

Education Level                     
≤6 years
<12 years                           
12 years                             
>12 years                           
16 years                             
>16 years                           
Missing                             

Health Insurance Status           
Yes                                    
No                                    
Missing                             

Doctor Status                       
Yes                                    
No                                    
Missing                             

All                                           

2006
N with a % with a N with a % with a N with a % with a

Total N risk factor risk factor Total N risk factor risk factor Total N risk factor risk factor

995 712 71.6 1,290 893 69.2 1,180 803 68.1
2,694 2,191 81.3 3,603 2,816 78.2 3,428 2,641 77.0
4,324 3,745 86.6 5,842 5,046 86.4 6,188 5,254 84.9
3,028 2,801 92.5 4,345 3,939 90.7 4,838 4,342 89.7

952 892 93.7 1,400 1,282 91.6 1,562 1,403 89.8
4 4 100.0 2 2 100.0 . . .

3,816 3,396 89.0 5,426 4,737 87.3 5,434 4,711 86.7
8,181 6,949 84.9 11,056 9,241 83.6 11,762 9,732 82.7

5,420 4,655 85.9 8,487 7,181 84.6 8,645 7,296 84.4
3,866 3,461 89.5 4,696 4,157 88.5 5,257 4,626 88.0

767 713 93.0 620 547 88.2 419 378 90.2
1,868 1,460 78.2 2,308 1,787 77.4 2,183 1,601 73.3

76 56 73.7 371 306 82.5 692 542 78.3

10,369 9,042 87.2 14,381 12,273 85.3 15,117 12,812 84.8
1,628 1,303 80.0 2,101 1,705 81.2 2,079 1,631 78.5

2,808 2,440 86.9 4,076 3,328 81.6 3,798 3,108 81.8
2,269 1,980 87.3 2,338 2,038 87.2 2,868 2,454 85.6
5,722 4,969 86.8 7,838 6,771 86.4 8,390 7,166 85.4
1,198 956 79.8 2,226 1,838 82.6 2,134 1,709 80.1

. . . 4 3 75.0 6 6 100.0

1,163 1,022 87.9 1,283 1,079 84.1 1,119 930 83.1
1,645 1,418 86.2 2,793 2,249 80.5 2,679 2,178 81.3
1,293 1,125 87.0 1,368 1,172 85.7 2,082 1,783 85.6

976 855 87.6 970 866 89.3 786 671 85.4
2,747 2,357 85.8 3,717 3,197 86.0 4,468 3,790 84.8
1,615 1,414 87.6 2,023 1,743 86.2 2,305 2,021 87.7
1,360 1,198 88.1 2,098 1,831 87.3 1,617 1,355 83.8

863 689 79.8 1,489 1,217 81.7 1,400 1,127 80.5
335 267 79.7 737 621 84.3 734 582 79.3

. . . 4 3 75.0 6 6 100.0

5,247 5,247 100.0 6,608 6,608 100.0 6,554 6,554 100.0
6,750 5,098 75.5 9,874 7,370 74.6 10,642 7,889 74.1

703 618 87.9 887 800 90.2 902 794 88.0
1,057 985 93.2 1,589 1,443 90.8 1,643 1,493 90.9
3,183 2,825 88.8 4,201 3,686 87.7 4,195 3,626 86.4
3,224 2,817 87.4 4,286 3,688 86.0 4,164 3,573 85.8
2,342 1,896 81.0 3,333 2,651 79.5 3,583 2,825 78.8
1,370 1,104 80.6 1,980 1,532 77.4 2,317 1,803 77.8

118 100 84.7 206 178 86.4 392 329 83.9

9,463 8,194 86.6 12,925 10,942 84.7 13,527 11,379 84.1
2,257 1,909 84.6 2,904 2,464 84.8 3,048 2,532 83.1

277 242 87.4 653 572 87.6 621 532 85.7

10,189 8,879 87.1 14,052 12,034 85.6 14,675 12,488 85.1
1,545 1,243 80.5 2,150 1,705 79.3 2,212 1,700 76.9

263 223 84.8 280 239 85.4 309 255 82.5

11,997 10,345 86.2 16,482 13,978 84.8 17,196 14,443 84.0

20052004
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Table 14 (continued)
Total eligible KEEP participants with a risk factor for cardiovascular disease*, by race/ethnicity

*Risk factors: BMI ≥30 (kg/m2), self-reported history of diabetes or retinopathy, history of smoking, 
     anemia (WHO definition), and elevated blood pressure (JNC 7).
“.” Zero values in this cell.

Table 14
Total eligible KEEP participan

                                                

Age
18-30                                
31-45                                
46-60                                
61-75                                
>75                                   
Missing                             

Gender                              
Male                                 
Female                              

Race
White                               
Black                                 
N Am
Other                                
Unknown/missing            

Ethnicity
Non-Hispanic                   
Hispanic                           

U.S. Census Region
Northeast                          
Midwest                            
South                                
West                                 
Missing                             

U.S. Census Division
New England                    
Middle Atlantic                
East North Central           
West North Central          
South Atlantic                   
East South Central            
West South Central          
Mountain                         
Pacific                               
Missing                             

Smoking
Yes
No

Education Level                     
≤6 years
<12 years                           
12 years                             
>12 years                           
16 years                             
>16 years                           
Missing                             

Health Insurance Status           
Yes                                    
No                                    
Missing                             

Doctor Status                       
Yes                                    
No                                    
Missing                             

All                                           

2007
N with a % with a N with a % with a

Total N risk factor risk factor Total N risk factor risk factor

925 601 65.0 6,469 4,426 68.4
2,669 2,133 79.9 17,796 14,204 79.8
5,228 4,548 87.0 29,116 25,260 86.8
4,680 4,259 91.0 22,281 20,407 91.6
1,564 1,413 90.3 7,195 6,593 91.6

. . . 6 6 100.0

4,959 4,383 88.4 26,548 23,390 88.1
10,107 8,571 84.8 56,315 47,506 84.4

7,705 6,726 87.3 39,367 33,723 85.7
4,775 4,232 88.6 27,108 24,005 88.6

334 305 91.3 3,619 3,313 91.5
1,809 1,340 74.1 10,588 8,109 76.6

443 351 79.2 2,181 1,746 80.1

13,193 11,467 86.9 72,945 62,915 86.2
1,873 1,487 79.4 9,918 7,981 80.5

3,302 2,822 85.5 18,947 16,034 84.6
1,902 1,697 89.2 12,839 11,216 87.4
7,755 6,664 85.9 40,976 35,401 86.4
2,104 1,768 84.0 10,073 8,220 81.6

3 3 100.0 28 25 89.3

1,085 907 83.6 6,996 5,965 85.3
2,217 1,915 86.4 11,951 10,069 84.3
1,365 1,230 90.1 7,692 6,695 87.0

537 467 87.0 5,147 4,521 87.8
3,722 3,195 85.8 20,789 17,846 85.8
2,690 2,342 87.1 10,981 9,528 86.8
1,343 1,127 83.9 9,206 8,027 87.2
1,261 1,058 83.9 6,115 5,014 82.0

843 710 84.2 3,958 3,206 81.0
3 3 100.0 28 25 89.3

6,063 6,063 100.0 34,297 34,297 100.0
9,003 6,891 76.5 48,566 36,599 75.4

805 707 87.8 4,416 3,960 89.7
1,492 1,354 90.8 7,922 7,263 91.7
3,961 3,523 88.9 21,360 18,912 88.5
3,616 3,149 87.1 21,401 18,521 86.5
3,024 2,465 81.5 16,478 13,187 80.0
1,898 1,520 80.1 10,085 8,018 79.5

270 236 87.4 1,201 1,035 86.2

11,727 10,142 86.5 65,619 56,227 85.7
3,067 2,575 84.0 14,756 12,508 84.8

271 237 87.3 2,488 2,161 86.9

12,686 11,034 87.0 70,807 61,180 86.4
2,175 1,745 80.2 10,624 8,507 80.1
205.0 175.0 85.4 1,432 1,209 84.4

15,066 12,954 86.0 82,863 70,896 85.6

All
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Table 14.1 
Total eligible KEEP participants with a risk factor for cardiovascular disease*, by race/ethnicity

*Risk factors: BMI ≥30 (kg/m2), self-reported history of diabetes or retinopathy, history of smoking, 
     anemia (WHO definition), and elevated blood pressure (JNC 7).
“.” Zero values in this cell.

Table 14.1
Total eligible KEEP participants with a risk factor for cardiovascular disease*, by race/ethnicity

                                                
N with a N with a N with a N with a N with a

                                                Total N risk factor Total N risk factor Total N risk factor Total N risk factor Total N risk factor
Age

18-30                                2,439 1,655 2,058 1,476 430 360 1,285 765 257 170
31-45                                6,597 5,232 6,510 5,470 939 844 3,063 2,153 687 505
46-60                                13,091 11,121 10,624 9,629 1,159 1,081 3,554 2,851 688 578
61-75                                12,330 11,232 6,464 6,069 874 827 2,184 1,892 429 387
>75                                   4,909 4,482 1,449 1,358 216 200 501 447 120 106
Missing                             1 1 3 3 1 1 1 1 . .

Gender
Male                                 13,463 11,999 7,609 6,782 933 880 3,820 3,123 723 606
Female                              25,904 21,724 19,499 17,223 2,686 2,433 6,768 4,986 1,458 1,140

U.S. Census Region
Northeast                          10,321 8,751 5,136 4,542 364 342 2,575 1,945 551 454
Midwest                            6,551 5,774 4,024 3,594 647 620 1,295 978 322 250
South                                18,107 15,573 17,296 15,290 1,398 1,306 3,364 2,584 811 648
West                                 4,376 3,613 641 570 1,208 1,043 3,352 2,601 496 393
Missing                             12 12 11 9 2 2 2 1 1 1

U.S. Census Division
New England                    3,676 3,132 1,700 1,494 159 148 1,103 885 358 306
Middle Atlantic                6,645 5,619 3,436 3,048 205 194 1,472 1,060 193 148
East North Central           3,677 3,243 2,795 2,500 117 105 857 657 246 190
West North Central          2,874 2,531 1,229 1,094 530 515 438 321 76 60
South Atlantic                   8,949 7,660 10,096 8,855 114 105 1,348 1,009 282 217
East South Central            5,786 4,989 4,503 4,032 39 35 502 351 151 121
West South Central          3,372 2,924 2,697 2,403 1,245 1,166 1,514 1,224 378 310
Mountain                         3,446 2,839 245 215 1,161 999 908 691 355 270
Pacific                               930 774 396 355 47 44 2,444 1,910 141 123
Missing                             12 12 11 9 2 2 2 1 1 1

Smoking
Yes 17,302 17,302 10,698 10,698 2,045 2,045 3,450 3,450 802 802
No 22,065 16,421 16,410 13,307 1,574 1,268 7,138 4,659 1,379 944

Education Level
≤6 years 1,377 1,276 862 830 187 173 1,544 1,306 446 375
<12 years                           3,046 2,849 2,763 2,603 525 501 1,218 1,007 370 303
12 years                             11,293 10,042 6,404 5,859 980 912 2,204 1,733 479 366
>12 years                           10,291 8,911 7,672 6,777 1,131 1,017 1,958 1,528 349 288
16 years                             7,988 6,367 5,486 4,609 493 440 2,317 1,635 194 136
>16 years                           5,029 3,973 3,535 2,989 250 220 1,176 761 95 75
Missing                             343 305 386 338 53 50 171 139 248 203

Health Insurance Status
Yes                                    33,645 28,757 21,580 19,024 2,497 2,293 6,689 5,158 1,208 995
No                                    4,794 4,177 4,614 4,148 1,022 929 3,522 2,639 804 615
Missing                             928 789 914 833 100 91 377 311 169 136

Doctor Status
Yes                                    35,403 30,488 23,400 20,779 3,002 2,760 7,558 5,949 1,444 1,204
No                                    3,402 2,759 3,275 2,838 552 496 2,779 1,970 616 444
Missing                             562 476 433 388 65 57 251 190 121 98

All                                            39,367 33,723 27,108 24,005 3,619 3,313 10,588 8,109 2,181 1,746

White Black N Am Other race Unknown/missing
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Table 14.1 (continued)
Total eligible KEEP participants with a risk factor for cardiovascular disease*, by race/ethnicity

*Risk factors: BMI ≥30 (kg/m2), self-reported history of diabetes or retinopathy, history of smoking, 
     anemia (WHO definition), and elevated blood pressure (JNC 7).

Tabl      
Total eligible KEEP participant

                                                

                                                
Age

18-30                                
31-45                                
46-60                                
61-75                                
>75                                   
Missing                             

Gender
Male                                 
Female                              

U.S. Census Region
Northeast                          
Midwest                            
South                                
West                                 
Missing                             

U.S. Census Division
New England                    
Middle Atlantic                
East North Central           
West North Central          
South Atlantic                   
East South Central            
West South Central          
Mountain                         
Pacific                               
Missing                             

Smoking
Yes
No

Education Level
≤6 years
<12 years                           
12 years                             
>12 years                           
16 years                             
>16 years                           
Missing                             

Health Insurance Status
Yes                                    
No                                    
Missing                             

Doctor Status
Yes                                    
No                                    
Missing                             

All                                            

N with a N with a N with a
Total N risk factor Total N risk factor Total N risk factor

1,366 877 5,103 3,549 6,469 4,426
3,280 2,463 14,516 11,741 17,796 14,204
3,160 2,709 25,956 22,551 29,116 25,260
1,732 1,586 20,549 18,821 22,281 20,407

379 345 6,816 6,248 7,195 6,593
1 1 5 5 6 6

3,352 2,833 23,196 20,557 26,548 23,390
6,566 5,148 49,749 42,358 56,315 47,506

1,997 1,625 16,950 14,409 18,947 16,034
1,536 1,202 11,303 10,014 12,839 11,216
4,431 3,593 36,545 31,808 40,976 35,401
1,950 1,558 8,123 6,662 10,073 8,220

4 3 24 22 28 25

1,065 899 5,931 5,066 6,996 5,965
932 726 11,019 9,343 11,951 10,069

1,083 852 6,609 5,843 7,692 6,695
453 350 4,694 4,171 5,147 4,521

1,524 1,192 19,265 16,654 20,789 17,846
485 352 10,496 9,176 10,981 9,528

2,422 2,049 6,784 5,978 9,206 8,027
1,361 1,063 4,754 3,951 6,115 5,014

589 495 3,369 2,711 3,958 3,206
4 3 24 22 28 25

3,598 3,598 30,699 30,699 34,297 34,297
6,320 4,383 42,246 32,216 48,566 36,599

2,027 1,724 2,389 2,236 4,416 3,960
1,572 1,308 6,350 5,955 7,922 7,263
2,312 1,838 19,048 17,074 21,360 18,912
1,915 1,532 19,486 16,989 21,401 18,521
1,326 996 15,152 12,191 16,478 13,187

587 433 9,498 7,585 10,085 8,018
179 150 1,022 885 1,201 1,034

5,296 4,381 60,323 51,846 65,619 56,227
4,175 3,228 10,581 9,280 14,756 12,508

447 372 2,041 1,789 2,488 2,161

6,429 5,401 64,378 55,779 70,807 61,180
3,156 2,321 7,468 6,186 10,624 8,507

333 259 1,099 950 1,432 1,209

9,918 7,981 72,945 62,915 82,863 70,896

AllHispanic Non-Hispanic
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“.” Zero values in this cell.

Table 15
Total eligible KEEP participants with self-reported kidney disease or stones

      2000+2001 2002 2003 2004 2005 2006 2007 All

Total (answered kidney question) 6,081 8,044 9,921 13,123 17,987 18,047 15,928 89,131
Age

18-30                                        26 33 43 79 92 104 85 462
31-45                                        107 119 174 241 440 447 374 1,902
46-60                                        219 239 329 474 837 907 860 3,865
61-75                                        181 202 263 383 728 882 910 3,549
>75                                           43 77 89 133 269 269 345 1,225

Gender                              
Male                                         225 266 348 524 929 985 997 4,274
Female                                      351 404 549 786 1,427 1,624 1,576 6,717
Missing                                     . . 1 . 10 . 1 12

Race
White                                       317 373 521 764 1,478 1,583 1,667 6,703
Black                                        151 152 176 225 391 516 456 2,067
N Am 33 57 65 68 97 56 49 425
Other                                        56 76 107 248 341 329 300 1,457
Unknown/missing                    19 12 29 5 59 125 102 351

Ethnicity
Non-Hispanic                           514 597 774 1,088 1,988 2,229 2,201 9,391
Hispanic                                   62 73 124 222 378 380 373 1,612

U.S. Census Region
Northeast                                  107 121 217 280 561 559 592 2,437
Midwest                                   62 88 154 215 301 371 319 1,510
South                                        362 383 421 655 1,143 1,282 1,229 5,475
West                                         44 78 106 160 361 396 434 1,579
Missing                                     1 . . . . 1 . 2

U.S. Census Division
New England                            84 71 72 105 208 163 178 881
Middle Atlantic                        23 50 145 175 353 396 414 1,556
East North Central                   14 55 76 137 177 274 239 972
West North Central                  48 33 78 78 124 97 80 538
South Atlantic                          220 244 183 313 545 627 520 2,652
East South Central                    54 54 110 179 321 414 488 1,620
West South Central                  88 85 128 163 277 241 221 1,203
Mountain                                 22 32 53 109 259 287 277 1,039
Pacific                                       22 46 53 51 102 109 157 540
Missing                                     1 . . . . 1 . 2

Smoking
Yes 267 334 418 573 980 1,027 1,119 4,718
No 279 309 449 678 1,304 1,499 1,368 5,886
Missing                                     30 27 31 59 82 83 87 399

Education Level                     
≤6 years 54 50 60 102 154 192 184 796
<12 years                                  60 74 87 128 263 274 276 1,162
12 years                                    135 204 234 363 640 714 720 3,010
>12 years                                  152 174 252 331 596 591 586 2,682
16 years                                    106 99 165 230 414 487 462 1,963
>16 years                                  63 64 97 144 277 312 305 1,262
Missing                                     6 5 3 12 22 39 41 128

Health Insurance Status            
Yes                                            479 536 725 989 1,826 2,000 1,980 8,535
No                                            77 113 149 277 426 512 534 2,088
Missing                                     20 21 24 44 114 97 60 380

Doctor Status                       
Yes                                            510 594 786 1,113 2,036 2,236 2,205 9,480
No                                            49 63 97 159 264 321 334 1,287
Missing                                     17 13 15 38 66 52 35 236

All                                             576 670 898 1,310 2,366 2,609 2,574 11,003

Table 15
Total eligible KEEP participants with self-reported kidney disease or stones
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Table 15.1
Total eligible KEEP participants with self-reported kidney disease or stones, by race/ethnicity

“.” Zero values in this cell.

Table 15.1
Total eligible KEEP participants with self-reported kidney disease or stones, by race/ethnicity

      White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age                       

18-30                                242 70 18 98 34 133 329 462
31-45                                941 359 87 403 112 533 1,369 1,902
46-60                                2,252 819 150 530 114 548 3,317 3,865
61-75                                2,353 652 132 343 69 318 3,231 3,549
>75                                   915 167 38 83 22 80 1,145 1,225

Gender
Male                                 2,804 646 120 601 103 566 3,708 4,274
Female                              3,893 1,419 304 855 246 1,043 5,674 6,717
Missing                             6 2 1 1 2 3 9 12

U.S. Census Region
Northeast                          1,571 359 49 382 76 319 2,118 2,437
Midwest                            938 297 78 149 48 205 1,305 1,510
South                                3,354 1,359 170 470 122 743 4,732 5,475
West                                 839 52 128 455 105 345 1,234 1,579
Missing                             1 . . 1 . . 2 2

U.S. Census Division
New England                    517 134 22 158 50 161 720 881
Middle Atlantic                1,054 225 27 224 26 158 1,398 1,556
East North Central           583 227 17 104 41 155 817 972
West North Central          355 70 61 45 7 50 488 538
South Atlantic                   1,638 778 16 177 43 267 2,385 2,652
East South Central            1,151 356 11 84 18 91 1,529 1,620
West South Central          565 225 143 209 61 385 818 1,203
Mountain                         652 27 120 166 74 269 770 1,039
Pacific                               187 25 8 289 31 76 464 540
Missing                             1 . . 1 . . 2 2

Smoking
Yes 2,993 894 234 473 124 552 4,166 4,718
No 3,518 1,086 175 902 205 971 4,915 5,886
Missing                             192 87 16 82 22 89 310 399

Education Level
≤6 years 290 120 46 255 85 370 426 796
<12 years                           569 272 71 182 68 260 902 1,162
12 years                             1,981 531 121 298 79 368 2,642 3,010
>12 years                           1,731 545 113 237 56 270 2,412 2,682
16 years                             1,242 331 51 308 31 214 1,749 1,963
>16 years                           839 244 17 152 10 97 1,165 1,262
Missing                             51 24 6 25 22 33 95 128

Health Insurance Status
Yes                                    5,615 1,618 301 836 165 768 7,767 8,535
No                                    907 354 109 561 157 762 1,326 2,088
Missing                             181 95 15 60 29 82 298 380

Doctor Status
Yes                                    6,058 1,825 372 1,005 220 1,022 8,458 9,480
No                                    530 200 41 414 102 523 764 1,287
Missing                             115 42 12 38 29 67 169 236

All                                            6,703 2,067 425 1,457 351 1,612 9,391 11,003
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Excludes participants with missing eGFR values, or eGFR ≥60, or missing PTH values; 
*CLS lab only, Elevated PTH: >70 for CKD stage 3, >110 for stage 4, and >300 for stage 5, all in  pg/ml.
“.” Zero values in this cell.

Table 16
Total eligible KEEP participants with elevated PTH

      2005 2006 2007 All

Total (eGFR<60 and CLS only, non-missing PTH) 438 2,218 2,118 4,774
Age

18-30                                           1 3 4 8
31-45                                           1 36 30 67
46-60                                           30 203 216 449
61-75                                           100 450 481 1,031
>75                                             86 318 367 771

Gender                              
Male                                            87 323 356 766
Female                                          131 687 742 1,560
Missing                                         

Race
White                                           180 590 710 1,480
Black                                           25 296 267 588
N Am 5 29 21 55
Other                                           8 83 86 177
Unknown/missing                                 . 12 14 26

Ethnicity
Non-Hispanic                                    208 941 1,026 2,175
Hispanic                                        10 69 72 151

U.S. Census Region
Northeast                                       39 217 246 502
Midwest                                         35 161 134 330
South                                           96 488 523 1,107
West                                            48 144 195 387
Missing                                         

U.S. Census Division
New England                                     7 46 62 115
Middle Atlantic                                 32 171 184 387
East North Central                              9 114 97 220
West North Central                              26 47 37 110
South Atlantic                                  65 235 232 532
East South Central                              28 175 224 427
West South Central                              3 78 67 148
Mountain                                        43 111 141 295
Pacific                                         5 33 54 92
Missing                                         

Smoking
Yes 96 398 470 964
No 117 576 585 1,278
Missing                                         5 36 43 84

Education Level                     
≤6 years 10 81 91 182
<12 years                                            19 137 137 293
12 years                                              74 304 341 719
>12 years                                            54 208 242 504
16 years                                              30 122 147 299
>16 years                                            29 133 122 284
Missing                                         2 25 18 45

Health Insurance Status            
Yes                                             196 871 951 2,018
No                                              8 88 121 217
Missing                                         14 51 26 91

Doctor Status                       
Yes                                             204 948 1,026 2,178
No                                              9 38 53 100
Missing                                         5 24 19 48

All                                             218 1,010 1,098 2,326

Table 16
Total eligible KEEP participants with elevated PTH*
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Table 16.1
Total eligible KEEP participants with elevated PTH*, by race/ethnicity

Excludes participants with missing eGFR values, or eGFR ≥60, or missing PTH values; 
*CLS lab only, Elevated PTH: >70 for CKD stage 3, >110 for stage 4, and >300 for stage 5, all in  pg/ml.
“.” Zero values in this cell.

Table 16.1
Total eligible KEEP participants with elevated PTH, by race/ethnicity

      White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age       

18-30                                3 5 . . . . 8 8
31-45                                28 25 2 9 3 13 54 67
46-60                                241 154 9 42 3 32 417 449
61-75                                629 269 31 89 13 73 958 1,031
>75                                   579 135 13 37 7 33 738 771

Gender
Male                                  526 143 12 75 10 54 712 766
Female                              954 445 43 102 16 97 1,463 1,560
Missing                                         

U.S. Census Region
Northeast                          356 81 7 52 6 17 485 502
Midwest                            186 105 24 13 2 15 315 330
South                                656 391 4 51 5 76 1,031 1,107
West                                  282 11 20 61 13 43 344 387
Missing                                         

U.S. Census Division
New England                    53 32 2 26 2 7 108 115
Middle Atlantic                 303 49 5 26 4 10 377 387
East North Central            103 95 7 13 2 12 208 220
West North Central          83 10 17 . . 3 107 110
South Atlantic                   278 230 4 17 3 30 502 532
East South Central            308 111 . 8 . 5 422 427
West South Central           70 50 . 26 2 41 107 148
Mountain                          241 6 20 17 11 30 265 295
Pacific                               41 5 . 44 2 13 79 92
Missing                                         

Smoking
Yes 627 241 32 53 11 62 902 964
No 802 322 23 118 13 80 1,198 1,278
Missing                             51 25 . 6 2 9 75 84

Education Level
≤6 years 92 38 4 43 5 44 138 182
<12 years                           158 104 11 15 5 20 273 293
12 years                             495 168 14 37 5 37 682 719
>12 years                           325 129 20 25 5 25 479 504
16 years                             196 68 2 32 1 14 285 299
>16 years                           188 69 4 23 . 9 275 284
Missing                             26 12 . 2 5 2 43 45

Health Insurance Status
Yes                                    1,340 490 45 121 22 103 1,915 2,018
No                                    89 72 10 44 2 35 182 217
Missing                             51 26 . 12 2 13 78 91

Doctor Status
Yes                                    1,403 557 48 147 23 123 2,055 2,178
No                                    42 23 7 26 2 24 76 100
Missing                             35 8 . 4 1 4 44 48

All                                             1,480 588 55 177 26 151 2,175 2,326
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Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for calcium;
*CLS lab only, abnormal calcium (<8.4 or >10.2, in mg/dl). 
“.” Zero values in this cell.

Table 17
Total eligible KEEP participants with abnormal calcium*

      2005 2006 2007 All

Total (eGFR<60 and CLS only, non-missing calcium) 444 2,306 2,199 4,949
Age

18-30                                           
31-45                                           . 2 4 6
46-60                                           2 48 49 99
61-75                                           13 90 106 209
>75                                             8 43 63 114

Gender                              
Male                                            10 35 53 98
Female                                          13 148 169 330
Missing                                         

Race
White                                           22 116 148 286
Black                                           . 42 54 96
N Am 1 2 1 4
Other                                           . 20 17 37
Unknown/missing                                 . 3 2 5

Ethnicity
Non-Hispanic                                    22 173 209 404
Hispanic                                        1 10 13 24

U.S. Census Region
Northeast                                       4 44 44 92
Midwest                                         4 26 26 56
South                                           5 88 114 207
West                                            10 25 38 73
Missing                                         

U.S. Census Division
New England                                     . 14 16 30
Middle Atlantic                                 4 30 28 62
East North Central                              . 17 15 32
West North Central                              4 9 11 24
South Atlantic                                  5 48 44 97
East South Central                              . 30 58 88
West South Central                              . 10 12 22
Mountain                                        10 14 29 53
Pacific                                         . 11 9 20
Missing                                         

Smoking
Yes 11 74 96 181
No 12 106 120 238
Missing                                         . 3 6 9

Education Level                     
≤6 years 1 10 13 24
<12 years                                            1 25 27 53
12 years                                              9 51 69 129
>12 years                                            7 40 54 101
16 years                                              2 23 29 54
>16 years                                            2 25 26 53
Missing                                         1 9 4 14

Health Insurance Status            
Yes                                             20 151 196 367
No                                              1 22 21 44
Missing                                         2 10 5 17

Doctor Status                       
Yes                                             21 169 212 402
No                                              2 11 9 22
Missing                                         . 3 1 4

All                                             23 183 222 428

Table 17
Total eligible KEEP participants with abnormal calcium*
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Table 17.1
Total eligible KEEP participants with elevated calcium*, by race/ethnicity

Table 17.1
Total eligible KEEP participants with elevated calcium*, by race/ethnicity

      White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age                       

18-30                                5 1 . . . 2 4 6
31-45                                60 25 . 11 3 8 91 99
46-60                                133 52 4 18 2 7 202 209
61-75                                88 18 . 8 . 7 107 114
>75                                             

Gender
Male                                 69 17 . 11 1 7 91 98
Female                              217 79 4 26 4 17 313 330
Missing                                         

U.S. Census Region
Northeast                          61 19 . 9 3 7 85 92
Midwest                            36 19 1 . . 1 55 56
South                                140 57 . 8 2 11 196 207
West                                 49 1 3 20 . 5 68 73
Missing                                         

U.S. Census Division
New England                    12 8 . 8 2 6 24 30
Middle Atlantic                49 11 . 1 1 1 61 62
East North Central           17 15 . . . 1 31 32
West North Central          19 4 1 . . . 24 24
South Atlantic                   63 29 . 4 1 7 90 97
East South Central            66 20 . 1 1 1 87 88
West South Central          11 8 . 3 . 3 19 22
Mountain                         44 1 3 5 . 3 50 53
Pacific                               5 . . 15 . 2 18 20
Missing                                         

Smoking
Yes 124 47 1 9 . 4 177 181
No 155 47 3 28 5 19 219 238
Missing                             7 2 . . . 1 8 9

Education Level
≤6 years 11 5 1 5 2 8 16 24
<12 years                           30 16 2 5 . 4 49 53
12 years                             92 27 1 9 . 5 124 129
>12 years                           71 23 . 5 2 4 97 101
16 years                             41 7 . 6 . 2 52 54
>16 years                           34 13 . 6 . . 53 53
Missing                             7 5 . 1 1 1 13 14

Health Insurance Status
Yes                                    253 78 3 29 4 15 352 367
No                                    22 13 1 7 1 7 37 44
Missing                             11 5 . 1 . 2 15 17

Doctor Status
Yes                                    271 93 3 30 5 17 385 402
No                                    13 3 1 5 . 6 16 22
Missing                             2 . . 2 . 1 3 4

All                                            286 96 4 37 5 24 404 428

Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for calcium;
*CLS lab only, abnormal calcium (<8.4 or >10.2, in mg/dl). 
“.” Zero values in this cell.
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Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for phosphorus; 
*CLS lab only, abnormal phosphorus (<2.7 or >4.6 stage 3 and 4, and <3.5 or >5.5 stage 5, all in mg/dl).
“.” Zero values in this cell. 

  
Total eligible KEEP participants with abnormal phosphorus*

      2005 2006 2007 All

Total (eGFR<60 and CLS only, non-missing phosphorus) 444 2,307 2,200 4,951
Age

18-30                                           1 2 2 5
31-45                                           . 14 8 22
46-60                                           5 62 54 121
61-75                                           11 91 88 190
>75                                             6 48 55 109

Gender                              
Male                                            16 65 55 136
Female                                          7 152 152 311
Missing                                         

Race
White                                           21 143 133 297
Black                                           2 44 45 91
N Am . 8 5 13
Other                                           . 17 20 37
Unknown/missing                                 . 5 4 9

Ethnicity
Non-Hispanic                                    22 207 191 420
Hispanic                                        1 10 16 27

U.S. Census Region
Northeast                                       6 45 54 105
Midwest                                         4 33 25 62
South                                           10 106 87 203
West                                            3 32 41 76
Missing                                         . 1 . 1

U.S. Census Division
New England                                     . 16 18 34
Middle Atlantic                                 6 29 36 71
East North Central                              . 15 11 26
West North Central                              4 18 14 36
South Atlantic                                  7 49 40 96
East South Central                              3 47 37 87
West South Central                              . 10 10 20
Mountain                                        3 22 34 59
Pacific                                         . 10 7 17
Missing                                         . 1 . 1

Smoking
Yes 12 82 78 172
No 11 133 124 268
Missing                                         . 2 5 7

Education Level                     
≤6 years 1 20 11 32
<12 years                                            2 33 28 63
12 years                                              8 61 63 132
>12 years                                            6 45 46 97
16 years                                              2 25 28 55
>16 years                                            4 27 28 59
Missing                                         . 6 3 9

Health Insurance Status            
Yes                                             20 177 177 374
No                                              1 29 25 55
Missing                                         2 11 5 18

Doctor Status                       
Yes                                             22 201 188 411
No                                              1 10 18 29
Missing                                         . 6 1 7

All                                             23 217 207 447

Table 18
Total eligible KEEP participants with abnormal phosphorus*
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Table 18.1
Total eligible KEEP participants with abnormal phosphorus*, by race/ethnicity

Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for phosphorus; 
*CLS lab only, abnormal phosphorus (<2.7 or >4.6 stage 3 and 4, and <3.5 or >5.5 stage 5, all in mg/dl).
“.” Zero values in this cell. 

Table 18.1
Total eligible KEEP participants with abnormal phosphorus*, by race/ethnicity

      White   Black  N Am Other race Unknown/missing Hispanic non-Hispanic All
Age

18-30                                4 1 . . . . 5 5
31-45                                14 4 2 2 . 4 18 22
46-60                                69 34 3 10 5 11 110 121
61-75                                125 37 6 18 4 8 182 190
>75                                   85 15 2 7 . 4 105 109

Gender
Male                                 97 26 2 9 2 9 127 136
Female                              200 65 11 28 7 18 293 311
Missing                                         

U.S. Census Region
Northeast                          68 18 2 14 3 4 101 105
Midwest                            38 14 7 2 1 1 61 62
South                                138 55 1 7 2 14 189 203
West                                 53 3 3 14 3 8 68 76
Missing                             . 1 . . . . 1 1

U.S. Census Division
New England                    15 7 1 9 2 3 31 34
Middle Atlantic                53 11 1 5 1 1 70 71
East North Central           17 7 1 . 1 1 25 26
West North Central          21 7 6 2 . . 36 36
South Atlantic                   65 26 1 3 1 6 90 96
East South Central            63 22 . 1 1 2 85 87
West South Central          10 7 . 3 . 6 14 20
Mountain                         48 1 3 4 3 6 53 59
Pacific                               5 2 . 10 . 2 15 17
Missing                             . 1 . . . . 1 1

Smoking
Yes 118 35 9 9 1 9 163 172
No 175 53 4 28 8 18 250 268
Missing                             4 3 . . . . 7 7

Education Level
≤6 years 15 5 1 9 2 8 24 32
<12 years                           33 19 4 4 3 8 55 63
12 years                             92 31 3 6 . 4 128 132
>12 years                           71 15 3 6 2 5 92 97
16 years                             39 11 1 4 . 1 54 55
>16 years                           44 6 1 8 . 1 58 59
Missing                             3 4 . . 2 . 9 9

Health Insurance Status
Yes                                    254 73 12 29 6 16 358 374
No                                    31 13 1 8 2 10 45 55
Missing                             12 5 . . 1 1 17 18

Doctor Status
Yes                                    280 84 11 30 6 19 392 411
No                                    14 4 2 6 3 8 21 29
Missing                             3 3 . 1 . . 7 7

All                                            297 91 13 37 9 27 420 447
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Table 19
Total eligible KEEP participants with high cholesterol*

      SR SR or cholesterol level > 200 mg/dL
2006 2007 All 2005 2006 2007 All 2005 2006 2007 All

Total (non-missing) 7,542 14,147 21,689 11,341 17,906 15,582 44,829 11,341 18,035 15,940 45,316
Age

18-30                                38 118 156 238 319 270 827 238 341 314 893
31-45                                390 723 1,113 1,063 1,535 1,224 3,822 1,063 1,684 1,500 4,247
46-60                                1,300 2,385 3,686 2,070 3,478 2,774 8,322 2,071 4,013 3,809 9,893
61-75                                1,400 2,950 4,350 1,493 2,322 2,122 5,937 1,493 3,071 3,793 8,357
>75                                   467 1,018 1,485 397 631 587 1,615 397 915 1,253 2,565

Gender                              
Male                                  1,042 2,281 3,323 1,455 2,136 1,861 5,452 1,455 2,772 3,312 7,539
Female                              2,552 4,912 7,465 3,784 6,148 5,116 15,048 3,785 7,251 7,356 18,392
Missing                             1 1 2 23 1 . 24 23 1 1 25

Race
White                                1,884 4,159 6,044 2,748 4,102 3,473 10,323 2,749 5,043 5,769 13,561
Black                                 1,138 2,047 3,185 1,457 2,536 2,210 6,203 1,457 3,056 3,139 7,652
N Am 129 119 248 173 151 122 446 173 229 192 594
Other                                354 700 1,054 670 1,118 928 2,716 670 1,279 1,249 3,198
Unknown/missing             90 169 259 214 378 244 836 214 417 320 951

Ethnicity
Non-Hispanic                   3,289 6,482 9,772 4,487 7,207 5,963 17,657 4,488 8,810 9,359 22,657
Hispanic                            306 712 1,018 775 1,078 1,014 2,867 775 1,214 1,310 3,299

U.S. Census Region
Northeast                          935 1,647 2,582 1,364 1,828 1,543 4,735 1,364 2,272 2,388 6,024
Midwest                            542 883 1,425 698 1,393 868 2,959 698 1,663 1,339 3,700
South                                1,866 3,713 5,579 2,441 4,073 3,589 10,103 2,441 4,961 5,479 12,881
West                                  250 950 1,201 756 988 975 2,719 757 1,125 1,461 3,343
Missing                             2 1 3 3 3 2 8 3 3 2 8

U.S. Census Division
New England                    258 525 783 478 537 556 1,571 478 650 811 1,939
Middle Atlantic                 677 1,122 1,799 886 1,291 987 3,164 886 1,622 1,577 4,085
East North Central            411 677 1,088 451 1,047 631 2,129 451 1,241 981 2,673
West North Central          131 206 337 247 346 237 830 247 422 358 1,027
South Atlantic                   966 1,663 2,629 1,209 2,220 1,743 5,172 1,209 2,638 2,544 6,391
East South Central            583 1,538 2,121 605 1,097 1,195 2,897 605 1,402 2,031 4,038
West South Central           317 512 829 627 756 651 2,034 627 921 904 2,452
Mountain                          156 536 693 622 661 591 1,874 623 747 870 2,240
Pacific                               94 414 508 134 327 384 845 134 378 591 1,103
Missing                             2 1 3 3 3 2 8 3 3 2 8

Smoking
Yes 1,451 2,953 4,404 1,988 2,981 2,606 7,575 1,988 3,729 4,211 9,928
No 2,047 3,980 6,028 3,116 5,056 4,102 12,274 3,117 5,997 6,057 15,171
Missing                             97 261 358 158 248 269 675 158 298 401 857

Education Level                     
≤6 years 229 388 617 308 477 408 1,193 308 587 622 1,517
<12 years                           408 705 1,113 534 808 671 2,013 534 1,005 1,035 2,574
12 years                             984 2,019 3,003 1,398 2,081 1,829 5,308 1,398 2,568 2,886 6,852
>12 years                           805 1,744 2,549 1,347 1,954 1,670 4,971 1,347 2,332 2,572 6,251
16 years                             646 1,312 1,958 968 1,658 1,422 4,048 968 1,962 2,058 4,988
>16 years                           435 900 1,335 602 1,095 847 2,544 602 1,323 1,303 3,228
Missing                             88 126 215 105 212 129 446 106 247 192 545

Health Insurance Status            
Yes                                    2,985 6,020 9,006 3,954 6,296 5,209 15,459 3,955 7,804 8,466 20,225
No                                    496 1,049 1,545 1,030 1,662 1,627 4,319 1,030 1,843 1,997 4,870
Missing                             114 123 237 278 327 140 745 278 377 204 859

Doctor Status                       
Yes                                    3,304 6,523 9,828 4,386 6,890 5,707 16,983 4,387 8,542 9,195 22,124
No                                    223 571 794 758 1,186 1,155 3,099 758 1,247 1,314 3,319
Missing                             68 100 168 118 209 115 442 118 235 160 513

All                                             3,595 7,194 10,790 5,262 8,285 6,977 20,524 5,263 10,024 10,669 25,956

cholesterol level > 200 mg/

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200 mg/dl).
“.” Zero values in this cell.

Table 19
Total eligible KEEP participants with high cholesterol*
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Table 19.1
Total eligible KEEP participants with high cholesterol*, by race/ethnicity
Table 19.1
Total eligible KEEP participants with high cholesterol*, by race/ethnicity

      SR Unknown/
White   Black  N Am Other race missing Hispanic non-Hispanic All

Age                        
18-30                                69 50 9 18 10 29 127 156
31-45                                477 384 30 163 59 218 895 1,113
46-60                                1,833 1,269 92 404 88 378 3,308 3,686
61-75                                2,576 1,210 98 388 78 316 4,034 4,350
>75                                   1,089 272 19 81 24 77 1,408 1,485

Gender
Male                                 1,978 813 57 395 80 320 3,003 3,323
Female                              4,065 2,372 191 659 178 698 6,767 7,465
Missing                             1 . . . 1 . 2 2

U.S. Census Region
Northeast                          1,471 575 40 403 93 299 2,283 2,582
Midwest                            872 351 120 59 23 87 1,338 1,425
South                                2,997 2,174 16 327 65 416 5,163 5,579
West                                 703 84 72 264 78 216 985 1,201
Missing                             1 1 . 1 . . 3 3

U.S. Census Division
New England                    369 198 8 149 59 144 639 783
Middle Atlantic                1,102 377 32 254 34 155 1,644 1,799
East North Central           658 334 26 49 21 76 1,012 1,088
West North Central          214 17 94 10 2 11 326 337
South Atlantic                   1,238 1,249 8 116 18 144 2,485 2,629
East South Central            1,430 624 7 52 8 33 2,088 2,121
West South Central          329 301 1 159 39 239 590 829
Mountain                         520 18 68 64 23 89 604 693
Pacific                               183 66 4 200 55 127 381 508
Missing                             1 1 . 1 . . 3 3

Smoking
Yes 2,635 1,246 151 288 84 331 4,073 4,404
No 3,216 1,827 93 729 163 643 5,385 6,028
Missing                             193 112 4 37 12 44 314 358

Education Level
≤6 years 268 125 11 159 54 219 398 617
<12 years                           547 381 38 100 47 155 958 1,113
12 years                             1,904 796 59 200 44 219 2,784 3,003
>12 years                           1,457 810 79 157 46 178 2,371 2,549
16 years                             1,044 583 40 269 22 164 1,794 1,958
>16 years                           741 422 16 145 11 55 1,280 1,335
Missing                             83 68 5 24 35 28 187 215

Health Insurance Status
Yes                                    5,251 2,648 190 748 169 655 8,351 9,006
No                                    691 451 48 282 73 340 1,205 1,545
Missing                             101 85 10 24 17 23 214 237

Doctor Status
Yes                                    5,619 2,910 227 864 208 791 9,037 9,828
No                                    340 222 20 172 40 205 589 794
Missing                             85 53 1 18 11 22 146 168

All                                            6,044 3,185 248 1,054 259 1,018 9,772 10,790

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200 mg/dl).
“.” Zero values in this cell.
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Table 19.1
Total eligible KEEP participant

      

Age
18-30                                
31-45                                
46-60                                
61-75                                
>75                                   

Gender
Male                                 
Female                              
Missing                             

U.S. Census Region
Northeast                          
Midwest                            
South                                
West                                 
Missing                             

U.S. Census Division
New England                    
Middle Atlantic                
East North Central           
West North Central          
South Atlantic                   
East South Central            
West South Central          
Mountain                         
Pacific                               
Missing                             

Smoking
Yes
No
Missing                             

Education Level
≤6 years
<12 years                           
12 years                             
>12 years                           
16 years                             
>16 years                           
Missing                             

Health Insurance Status
Yes                                    
No                                    
Missing                             

Doctor Status
Yes                                    
No                                    
Missing                             

All                                            

cholesterol level > 200 mg/dL Unknown
White   Black  N Am Other race missing Hispanic non-Hispanic All

354 213 37 166 57 209 618 827
1,568 1,197 88 708 261 905 2,917 3,822
3,960 2,742 171 1,146 303 1,107 7,215 8,322
3,376 1,667 131 590 173 558 5,379 5,937
1,065 383 19 106 42 88 1,527 1,615

2,684 1,499 99 920 250 927 4,525 5,452
7,632 4,695 346 1,794 581 1,934 13,114 15,048

7 9 1 2 5 6 18 24

2,584 1,153 56 759 183 550 4,185 4,735
1,592 832 105 285 145 397 2,562 2,959
4,682 4,100 81 962 278 1,318 8,785 10,103
1,461 117 203 708 230 602 2,117 2,719

4 1 1 2 . . 8 8

746 391 23 297 114 262 1,309 1,571
1,838 762 33 462 69 288 2,876 3,164
1,029 723 28 224 125 326 1,803 2,129

563 109 77 61 20 71 759 830
2,254 2,485 25 314 94 411 4,761 5,172
1,609 1,077 13 147 51 152 2,745 2,897

819 538 43 501 133 755 1,279 2,034
1,186 52 198 265 173 441 1,433 1,874

275 65 5 443 57 161 684 845
4 1 1 2 . . 8 8

4,181 2,193 226 713 262 859 6,716 7,575
5,860 3,780 214 1,902 518 1,878 10,396 12,274

282 230 6 101 56 130 545 675

378 200 14 418 183 635 558 1,193
813 698 57 311 134 435 1,578 2,013

3,038 1,466 110 537 157 645 4,663 5,308
2,606 1,681 140 404 140 503 4,468 4,971
2,033 1,205 82 662 66 403 3,645 4,048
1,327 819 37 329 32 180 2,364 2,544

128 134 6 54 124 65 381 446

8,410 4,822 295 1,531 401 1,339 14,120 15,459
1,639 1,129 139 1,083 329 1,373 2,946 4,319

274 251 12 102 106 155 590 745

8,984 5,334 369 1,800 496 1,658 15,325 16,983
1,181 747 68 841 262 1,065 2,034 3,099

158 122 9 75 78 144 298 442

10,323 6,203 446 2,716 836 2,867 17,657 20,524

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200 mg/dl).
“.” Zero values in this cell.

Table 19.1 (continued)
Total eligible KEEP participants with high cholesterol*, by race/ethnicity
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Table 19.1
Total eligible KEEP participant

      

Age
18-30                                
31-45                                
46-60                                
61-75                                
>75                                   

Gender
Male                                 
Female                              
Missing                             

U.S. Census Region
Northeast                          
Midwest                            
South                                
West                                 
Missing                             

U.S. Census Division
New England                    
Middle Atlantic                
East North Central           
West North Central          
South Atlantic                   
East South Central            
West South Central          
Mountain                         
Pacific                               
Missing                             

Smoking
Yes
No
Missing                             

Education Level
≤6 years
<12 years                           
12 years                             
>12 years                           
16 years                             
>16 years                           
Missing                             

Health Insurance Status
Yes                                    
No                                    
Missing                             

Doctor Status
Yes                                    
No                                    
Missing                             

All                                            

SR or cholesterol level > 200 mg/dL Unknown
White   Black  N Am Other race missing Hispanic non-Hispanic All

383 236 41 174 59 220 673 893
1,747 1,346 107 765 282 986 3,261 4,247
4,790 3,246 218 1,300 339 1,242 8,651 9,893
4,857 2,293 194 803 210 713 7,644 8,357
1,784 530 34 156 61 138 2,427 2,565

4,040 1,939 136 1,133 291 1,085 6,454 7,539
9,513 5,704 457 2,063 655 2,208 16,184 18,392

8 9 1 2 5 6 19 25

3,384 1,406 81 929 224 675 5,349 6,024
2,070 991 177 310 152 433 3,267 3,700
6,270 5,100 89 1,115 307 1,488 11,393 12,881
1,833 154 246 842 268 703 2,640 3,343

4 1 1 2 . . 8 8

937 478 28 357 139 317 1,622 1,939
2,447 928 53 572 85 358 3,727 4,085
1,381 875 43 242 132 355 2,318 2,673

689 116 134 68 20 78 949 1,027
2,864 3,035 29 362 101 454 5,937 6,391
2,421 1,375 16 173 53 166 3,872 4,038

985 690 44 580 153 868 1,584 2,452
1,463 59 239 295 184 479 1,761 2,240

370 95 7 547 84 224 879 1,103
4 1 1 2 . . 8 8

5,665 2,794 319 847 303 1,014 8,914 9,928
7,512 4,570 266 2,234 589 2,141 13,030 15,171

384 288 9 117 59 144 713 857

521 274 20 492 210 737 780 1,517
1,105 876 87 356 150 498 2,076 2,574
4,059 1,838 146 628 181 741 6,111 6,852
3,387 2,039 182 480 163 576 5,675 6,251
2,576 1,457 105 773 77 468 4,520 4,988
1,742 1,001 45 404 36 204 3,024 3,228

171 167 9 64 134 74 471 545

11,337 6,075 414 1,910 489 1,657 18,568 20,225
1,898 1,286 162 1,175 349 1,475 3,395 4,870

325 290 18 113 113 167 692 859

12,084 6,700 509 2,232 599 2,044 20,080 22,124
1,273 813 76 886 271 1,104 2,215 3,319

204 139 9 80 81 151 362 513

13,561 7,652 594 3,198 951 3,299 22,657 25,956

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200 mg/dl).
“.” Zero values in this cell.

Table 19.1 (continued)
Total eligible KEEP participants with high cholesterol*, by race/ethnicity
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“.” Zero values in this cell.

 
Counts of KEEP participants, by affiliate

2000+2001 2002 2003 2004 2005 2006 2007 All

Alabama . . 55 99 127 190 135 606

Arizona 138 261 108 486 611 620 223 2,447

Arkansas . . . 28 193 . . 221

Northern California 33 33 164 45 200 239 565 1,279

Southern California 90 . . . . . 66 156

National Capital Area . . 1 . 87 838 1,211 2,137

Colorado/Idaho/Montana/Wyoming . . . . 29 176 193 398

Connecticut 265 272 296 447 548 340 585 2,753

Delaware Valley 105 37 264 231 384 197 117 1,335

Florida 679 1,158 752 766 517 619 601 5,092

Georgia 681 443 97 237 308 715 444 2,925

Hawaii 200 463 396 258 602 537 270 2,726

Illinois 60 233 176 485 437 718 . 2,109

Indiana 35 388 465 573 737 728 740 3,666

Iowa 183 56 42 161 186 224 . 852

Kansas/Western MO . . . 28 125 . . 153

Kentucky 198 76 . 352 688 829 891 3,034

Louisiana 184 361 496 561 552 476 485 3,115

Maine 234 181 100 77 174 83 174 1,023

Mass./Rhode Isl./N. Hampshire/Vermont 475 329 429 766 762 796 501 4,058

Michigan 35 . . . . . 90 125

Minnesota/Dakotas 41 57 260 344 186 263 349 1,500

Mississippi 164 99 368 338 291 505 407 2,172

Eastern MO/Metro-East MO 445 336 473 365 354 176 . 2,149

Nebraska 19 140 187 275 263 212 233 1,329

Central New York . 373 708 368 279 155 271 2,154

Greater New York . . . 405 804 1,083 692 2,984

Northeast New York 17 . 170 110 599 377 274 1,547

Upstate New York 125 138 129 123 189 211 131 1,046

Western New York . 530 79 196 296 205 386 1,692

North Carolina 285 290 459 815 467 180 224 2,720

Ohio . . 103 228 237 471 466 1,505

Oklahoma 370 550 364 400 422 31 . 2,137

Oregon/Washington . . . 45 56 . . 101

Alleghenie . . 123 323 867 1,079 853 3,245

South Carolina 326 266 497 621 1,101 1,086 846 4,743

East Tennessee . 123 613 597 671 633 768 3,405

Middle Tennessee 61 151 136 206 235 267 414 1,470

West Tennessee 81 69 298 114 185 93 202 1,042

North Texas 1 . 150 288 459 729 436 2,063

South and Central Texas 160 12 140 172 379 358 236 1,457

Southeast Texas . . . . 83 . 165 248

West Texas 65 58 . . 195 128 121 567

Utah 40 25 51 277 656 558 848 2,455

Virginia 287 386 263 673 1,240 847 233 3,929

Wisconsin . . . . 25 144 90 259

New Mexico . 150 510 240 325 185 83 1,493

All 6,082 8,044 9,922 13,123 18,131 18,301 16,019 89,622

Table 20
Counts of KEEP participants, by affiliate
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Table 20.1
eGFR <60ml/min/1.73 m2, by affiliate

Excludes participants with missing values for eGFR.

Table 20.1

eGFR < 60ml/min/1.73 m2, by affiliate

N with % with Odds Lower Upper

Total N eGFR eGFR ratio limit limit

Alabama 589 122 20.7 1.13 0.91 1.39

Arizona 2,153 567 26.3 1.54 1.37 1.74

Arkansas 218 60 27.5 1.64 1.21 2.23

Northern California 1,207 158 13.1 0.65 0.54 0.78

Southern California 143 11 7.7 0.36 0.19 0.67

National Capital Area 2,103 146 6.9 0.32 0.27 0.39

Colorado/Idaho/Montana/Wyoming 371 75 20.22 1.09 0.84 1.42

Connecticut 2,534 326 12.9 0.64 0.56 0.73

Delaware Valley 1,262 263 20.8 1.14 0.97 1.33

Florida (reference group) 4,791 901 18.8 1.00

Georgia 2,767 361 13.1 0.65 0.57 0.74

Hawaii 2,694 409 15.2 0.77 0.68 0.88

Illinois 1,930 284 14.7 0.75 0.64 0.86

Indiana 3,529 577 16.4 0.84 0.75 0.95

Iowa 827 136 16.4 0.85 0.70 1.04

Kansas/Western MO 145 19 13.1 0.65 0.40 1.06

Kentucky 2,964 577 19.5 1.04 0.93 1.17

Louisiana 3,038 395 13.0 0.65 0.57 0.73

Maine 995 228 22.9 1.28 1.09 1.51

Mass./Rhode Isl./N. Hampshire/Vermont 3,701 800 21.62 1.19 1.07 1.33

Michigan 102 18 17.7 0.93 0.55 1.55

Minnesota/Dakotas 1,473 304 20.6 1.12 0.97 1.30

Mississippi 2,124 293 13.8 0.69 0.60 0.80

Eastern MO/Metro-East MO 2,047 447 21.8 1.21 1.06 1.37

Nebraska 1,244 173 13.9 0.70 0.59 0.83

Central New York 1,925 265 13.8 0.69 0.59 0.80

Greater New York 2,908 328 11.3 0.55 0.48 0.63

Northeast New York 1,459 153 10.5 0.51 0.42 0.61

Upstate New York 1,001 189 18.9 1.01 0.84 1.20

Western New York 1,636 374 22.9 1.28 1.12 1.47

North Carolina 2,616 380 14.5 0.73 0.64 0.84

Ohio 1,425 211 14.8 0.75 0.64 0.88

Oklahoma 1,960 333 17.0 0.88 0.77 1.02

Oregon/Washington 98 24 24.5 1.40 0.88 2.23

Alleghenie 3,160 686 21.7 1.20 1.07 1.34

South Carolina 4,510 825 18.3 0.97 0.87 1.07

East Tennessee 3,218 458 14.2 0.72 0.63 0.81

Middle Tennessee 1,376 290 21.1 1.15 0.99 1.34

West Tennessee 951 82 8.6 0.41 0.32 0.52

North Texas 1,850 246 13.3 0.66 0.57 0.77

South and Central Texas 1,348 192 14.2 0.72 0.61 0.85

Southeast Texas 226 28 12.4 0.61 0.41 0.91

West Texas 519 94 18.1 0.96 0.76 1.21

Utah 2,350 490 20.9 1.14 1.01 1.29

Virginia 3,786 663 17.5 0.92 0.82 1.02

Wisconsin 219 42 19.2 1.02 0.73 1.45

New Mexico 1,380 117 8.5 0.40 0.33 0.49

All 84,872 14,120 16.6
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Table 20.2
Microalbuminuria*, by affiliate

*Positive, trace, or microalbuminuria value >20 mg/L

Table 20.2

Microalbuminuria*, by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 606 269 44.4 0.87 0.73 1.03

Arizona 2,447 868 35.5 0.60 0.54 0.66

Arkansas 221 87 39.4 0.71 0.54 0.93

Northern California 1,279 516 40.3 0.74 0.65 0.83

Southern California 156 82 52.6 1.21 0.88 1.66

National Capital Area 2,137 1,079 50.5 1.11 1.00 1.23

Colorado/Idaho/Montana/Wyoming 398 141 35.4 0.60 0.48 0.74

Connecticut 2,753 1,360 49.4 1.06 0.97 1.17

Delaware Valley 1,335 663 49.7 1.08 0.95 1.21

Florida 5,092 2,437 47.9 1.00

Georgia 2,925 1,552 53.1 1.23 1.12 1.35

Hawaii 2,726 1,239 45.5 0.91 0.83 1.00

Illinois 2,109 1,020 48.4 1.02 0.92 1.13

Indiana 3,666 1,720 46.9 0.96 0.88 1.05

Iowa 852 350 41.1 0.76 0.66 0.88

Kansas/Western MO 153 63 41.2 0.76 0.55 1.06

Kentucky 3,034 1,295 42.7 0.81 0.74 0.89

Louisiana 3,115 1,618 51.9 1.18 1.08 1.29

Maine 1,023 333 32.6 0.53 0.46 0.61

Mass./Rhode Isl./N. Hampshire/Vermont 4,058 1,676 41.3 0.77 0.71 0.83

Michigan 125 44 35.2 0.59 0.41 0.86

Minnesota/Dakotas 1,500 514 34.3 0.57 0.50 0.64

Mississippi 2,172 1,093 50.3 1.10 1.00 1.22

Eastern MO/Metro-East MO 2,149 859 40.0 0.73 0.66 0.80

Nebraska 1,329 561 42.2 0.80 0.70 0.90

Central New York 2,154 1,140 52.9 1.23 1.11 1.36

Greater New York 2,984 1,346 45.1 0.90 0.82 0.98

Northeast New York 1,547 599 38.7 0.69 0.61 0.77

Upstate New York 1,046 472 45.1 0.90 0.78 1.02

Western New York 1,692 813 48.0 1.01 0.90 1.13

North Carolina 2,720 1,163 42.8 0.81 0.74 0.89

Ohio 1,505 678 45.0 0.89 0.80 1.00

Oklahoma 2,137 879 41.1 0.76 0.69 0.84

Oregon/Washington 101 27 26.7 0.40 0.26 0.62

Alleghenie 3,245 1,436 44.3 0.87 0.79 0.95

South Carolina 4,743 2,237 47.2 0.97 0.90 1.05

East Tennessee 3,405 1,429 42.0 0.79 0.72 0.86

Middle Tennessee 1,470 737 50.1 1.10 0.98 1.23

West Tennessee 1,042 523 50.2 1.10 0.96 1.25

North Texas 2,063 1,036 50.2 1.10 0.99 1.22

South and Central Texas 1,457 584 40.1 0.73 0.65 0.82

Southeast Texas 248 89 35.9 0.61 0.47 0.80

West Texas 567 226 39.9 0.72 0.61 0.86

Utah 2,455 903 36.8 0.63 0.57 0.70

Virginia 3,929 1,679 42.7 0.81 0.75 0.88

Wisconsin 259 109 42.1 0.79 0.62 1.02

New Mexico 1,493 790 52.9 1.22 1.09 1.37

All 89,622 40,334 45.0



S117

Table 20.3
ACR ≥30, by affiliate

Excludes participants with missing values for clinitek Albumin/Creatinine ratio.

Table 20.3

ACR>=30, by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 600 83 13.8 1.09 0.85 1.41

Arizona 2,069 211 10.2 0.77 0.65 0.92

Arkansas 219 20 9.1 0.69 0.43 1.10

Northern California 1,098 143 13.0 1.02 0.84 1.25

Southern California 65 12 18.5 1.54 0.82 2.91

National Capital Area 2,088 177 8.5 0.63 0.53 0.76

Colorado/Idaho/Montana/Wyoming 393 44 11.2 0.86 0.62 1.19

Connecticut 2,385 266 11.2 0.86 0.73 1.00

Delaware Valley 1,216 187 15.4 1.00

Florida (reference group) 3,891 498 12.8 1.24 1.03 1.49

Georgia 2,115 278 13.1 1.03 0.88 1.21

Hawaii 2,282 318 13.9 1.10 0.95 1.28

Illinois 1,992 248 12.5 0.97 0.82 1.14

Indiana 3,545 417 11.8 0.91 0.79 1.04

Iowa 667 53 8.0 0.59 0.44 0.79

Kansas/Western MO 152 15 9.9 0.75 0.43 1.28

Kentucky 2,745 259 9.4 0.71 0.61 0.83

Louisiana 2,826 341 12.1 0.94 0.81 1.08

Maine 723 54 7.5 0.55 0.41 0.74

Mass./Rhode Isl./N. Hampshire/Vermont 3,412 407 11.93 0.92 0.80 1.06

Michigan 90 13 14.4 1.15 0.63 2.09

Minnesota/Dakotas 1,444 165 11.4 0.88 0.73 1.06

Mississippi 1,921 261 13.6 1.07 0.91 1.26

Eastern MO/Metro-East MO 1,608 190 11.8 0.91 0.76 1.09

Nebraska 1,114 153 13.7 1.09 0.89 1.32

Central New York 1,944 203 10.4 0.79 0.67 0.95

Greater New York 2,946 338 11.5 0.88 0.76 1.02

Northeast New York 1,496 144 9.6 0.73 0.60 0.88

Upstate New York 824 128 15.5 1.25 1.02 1.55

Western New York 1,613 199 12.3 0.96 0.80 1.14

North Carolina 2,224 231 10.4 0.79 0.67 0.93

Ohio 1,489 186 12.5 0.97 0.81 1.17

Oklahoma 1,659 254 15.3 1.23 1.05 1.45

Oregon/Washington 88 5 5.7 0.41 0.17 1.02

Alleghenie 3,204 479 15.0 1.20 1.05 1.37

South Carolina 4,224 476 11.3 0.87 0.76 0.99

East Tennessee 3,344 308 9.2 0.69 0.60 0.80

Middle Tennessee 1,320 156 11.8 0.91 0.75 1.11

West Tennessee 944 100 10.6 0.81 0.64 1.01

North Texas 2,004 209 10.4 0.79 0.67 0.94

South and Central Texas 1,153 161 14.0 1.11 0.91 1.34

Southeast Texas 244 35 14.3 1.14 0.79 1.65

West Texas 439 65 14.8 1.18 0.90 1.57

Utah 2,386 181 7.6 0.56 0.47 0.67

Virginia 3,385 294 8.7 0.65 0.56 0.76

Wisconsin 242 29 12.0 0.93 0.62 1.38

New Mexico 1,472 285 19.4 1.64 1.39 1.92

All 79,304 9,279 11.7
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Table 20.4
Diabetes*, by affiliate

Excludes participants with missing values for blood sugar. 
*Self-reported history of diabetes or retinopathy, receiving medication for diabetes or insulin,  
or, blood sugar ≥126 mg/dl fasting or ≥200 mg/dl non-fasting. 

Table 20.4

Diabetes*, by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 606 230 38.0 1.47 1.23 1.75

Arizona 2,447 608 24.9 0.79 0.71 0.89

Arkansas 221 55 24.9 0.80 0.58 1.08

Northern California 1,278 451 35.3 1.31 1.15 1.49

Southern California 155 45 29.0 0.98 0.69 1.40

National Capital Area 2,137 455 21.3 0.65 0.58 0.73

Colorado/Idaho/Montana/Wyoming 398 177 44.47 1.92 1.56 2.36

Connecticut 2,753 784 28.5 0.96 0.86 1.06

Delaware Valley 1,335 454 34.0 1.24 1.09 1.41

Florida 5,091 1,498 29.4 1.00

Georgia 2,922 767 26.3 0.85 0.77 0.95

Hawaii 2,725 771 28.3 0.95 0.85 1.05

Illinois 2,104 569 27.0 0.89 0.79 1.00

Indiana 3,666 1,035 28.2 0.94 0.86 1.04

Iowa 852 236 27.7 0.92 0.78 1.08

Kansas/Western MO 153 39 25.5 0.82 0.57 1.19

Kentucky 3,034 1,349 44.5 1.92 1.75 2.11

Louisiana 3,115 886 28.4 0.95 0.86 1.05

Maine 1,023 268 26.2 0.85 0.73 0.99

Mass./Rhode Isl./N. Hampshire/Vermont 4,055 1,329 32.77 1.17 1.07 1.28

Michigan 125 55 44.0 1.89 1.32 2.70

Minnesota/Dakotas 1,500 502 33.5 1.21 1.07 1.36

Mississippi 2,172 686 31.6 1.11 0.99 1.23

Eastern MO/Metro-East MO 2,149 638 29.7 1.01 0.91 1.13

Nebraska 1,328 344 25.9 0.84 0.73 0.96

Central New York 2,153 457 21.2 0.65 0.57 0.73

Greater New York 2,984 814 27.3 0.90 0.81 1.00

Northeast New York 1,547 319 20.6 0.62 0.54 0.72

Upstate New York 1,046 301 28.8 0.97 0.84 1.12

Western New York 1,692 478 28.3 0.94 0.84 1.07

North Carolina 2,720 663 24.4 0.77 0.70 0.86

Ohio 1,505 541 36.0 1.35 1.19 1.52

Oklahoma 2,137 629 29.4 1.00 0.90 1.12

Oregon/Washington 101 13 12.9 0.35 0.20 0.64

Alleghenie 3,245 1,097 33.8 1.23 1.12 1.35

South Carolina 4,741 1,578 33.3 1.20 1.10 1.30

East Tennessee 3,403 851 25.0 0.80 0.73 0.88

Middle Tennessee 1,470 416 28.3 0.95 0.83 1.08

West Tennessee 1,042 194 18.6 0.55 0.46 0.65

North Texas 2,061 482 23.4 0.73 0.65 0.82

South and Central Texas 1,457 601 41.3 1.68 1.49 1.90

Southeast Texas 248 101 40.7 1.65 1.27 2.14

West Texas 567 186 32.8 1.17 0.97 1.41

Utah 2,455 760 31.0 1.08 0.97 1.19

Virginia 3,928 1,006 25.6 0.83 0.75 0.91

Wisconsin 259 88 34.0 1.23 0.95 1.61

New Mexico 1,493 501 33.6 1.21 1.07 1.37

All 89,598 26,307 29.4
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Table 20.5
Hypertension*, by affiliate

Excludes participants with missing values for blood pressure. 
*Self-reported hypertension or elevated blood pressure, or receiving medication for high blood pressure.

Table 20.5

Hypertension*, by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 606 491 81.0 1.91 1.54 2.36

Arizona 2,447 1,628 66.5 0.89 0.80 0.98

Arkansas 221 149 67.4 0.92 0.69 1.23

Northern California 1,279 904 70.7 1.08 0.94 1.23

Southern California 156 108 69.2 1.01 0.71 1.42

National Capital Area 2,137 1,319 61.7 0.72 0.65 0.80

Colorado/Idaho/Montana/Wyoming 398 309 77.64 1.55 1.22 1.98

Connecticut 2,753 1,843 67.0 0.91 0.82 1.00

Delaware Valley 1,335 952 71.3 1.11 0.97 1.27

Florida 5,091 3,519 69.1 1.04 0.94 1.14

Georgia 2,925 2,043 69.9 0.73 0.66 0.81

Hawaii 2,726 1,692 62.1 0.82 0.73 0.91

Illinois 2,104 1,359 64.6 1.00 0.91 1.10

Indiana 3,666 2,533 69.1 0.97 0.83 1.14

Iowa 852 584 68.5 0.92 0.65 1.30

Kansas/Western MO 153 103 67.3 1.65 1.48 1.83

Kentucky 3,034 2,386 78.6 1.31 1.18 1.44

Louisiana 3,115 2,321 74.5 0.94 0.82 1.09

Maine 1,023 694 67.8 0.82 0.75 0.90

Mass./Rhode Isl./N. Hampshire/Vermont 4,057 2,628 64.78 2.21 1.38 3.55

Michigan 125 104 83.2 0.90 0.79 1.01

Minnesota/Dakotas 1,499 1,000 66.7 1.51 1.34 1.70

Mississippi 2,172 1,676 77.2 1.28 1.15 1.44

Eastern MO/Metro-East MO 2,149 1,594 74.2 1.00 0.88 1.14

Nebraska 1,329 918 69.1 0.92 0.83 1.03

Central New York 2,154 1,451 67.4 0.78 0.71 0.85

Greater New York 2,984 1,893 63.4 0.62 0.55 0.69

Northeast New York 1,546 897 58.0 1.08 0.93 1.24

Upstate New York 1,046 739 70.7 1.05 0.93 1.19

Western New York 1,692 1,188 70.2 0.93 0.84 1.02

North Carolina 2,718 1,833 67.4 1.33 1.17 1.52

Ohio 1,505 1,127 74.9 1.03 0.92 1.15

Oklahoma 2,137 1,489 69.7 0.65 0.44 0.98

Oregon/Washington 101 60 59.4 1.32 1.20 1.46

Alleghenie 3,245 2,425 74.7 1.29 1.18 1.41

South Carolina 4,743 3,524 74.3 1.19 1.08 1.31

East Tennessee 3,405 2,473 72.6 0.92 0.82 1.05

Middle Tennessee 1,470 991 67.4 0.83 0.72 0.95

West Tennessee 1,042 676 64.9 0.80 0.72 0.89

North Texas 2,061 1,324 64.2 1.11 0.97 1.26

South and Central Texas 1,457 1,038 71.2 1.64 1.21 2.24

Southeast Texas 248 195 78.6 1.28 1.05 1.55

West Texas 567 420 74.1 0.93 0.84 1.03

Utah 2,455 1,659 67.6 1.17 1.07 1.28

Virginia 3,927 2,840 72.3 1.26 0.95 1.67

Wisconsin 259 191 73.8 0.62 0.55 0.70

New Mexico 1,493 866 58.0

All 89,607 62,156 69.4
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Table 20.6
Diabetes & hypertension*, by affiliate

Excludes participants with missing values for blood sugar & blood pressure. 
*Diabetes: self-reported history of diabetes or retinopathy, receiving medication for diabetes or insulin, or blood sugar ≥126 mg/dl fasting or ≥200 mg/dl non-fasting 
hypertension: self-reported hypertension or elevated blood pressure or receiving medication for high blood pressure. 

Table 20.6

Diabetes & hypertension*, by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 606 213 35.2 1.58 1.32 1.88

Arizona 2,447 523 21.4 0.79 0.70 0.89

Arkansas 221 48 21.7 0.81 0.58 1.12

Northern California 1,278 399 31.2 1.32 1.15 1.51

Southern California 155 40 25.8 1.01 0.70 1.46

National Capital Area 2,137 382 17.9 0.63 0.56 0.72

Colorado/Idaho/Montana/Wyoming 398 160 40.2 1.95 1.58 2.41

Connecticut 2,753 672 24.4 0.94 0.84 1.05

Delaware Valley 1,335 405 30.3 1.27 1.11 1.45

Florida 5,090 1,303 25.6 1.00

Georgia 2,922 679 23.2 0.88 0.79 0.98

Hawaii 2,725 642 23.6 0.90 0.80 1.00

Illinois 2,099 492 23.4 0.89 0.79 1.00

Indiana 3,666 914 24.9 0.97 0.88 1.06

Iowa 852 211 24.8 0.96 0.81 1.13

Kansas/Western MO 153 32 20.9 0.77 0.52 1.14

Kentucky 3,034 1,225 40.4 1.97 1.79 2.17

Louisiana 3,115 811 26.0 1.02 0.92 1.13

Maine 1,023 233 22.8 0.86 0.73 1.01

Mass./Rhode Isl./N. Hampshire/Vermont 4,054 1,098 27.08 1.08 0.98 1.19

Michigan 125 50 40.0 1.94 1.35 2.79

Minnesota/Dakotas 1,499 427 28.5 1.16 1.02 1.32

Mississippi 2,172 626 28.8 1.18 1.05 1.32

Eastern MO/Metro-East MO 2,149 583 27.1 1.08 0.97 1.21

Nebraska 1,328 300 22.6 0.85 0.74 0.98

Central New York 2,153 401 18.6 0.67 0.59 0.75

Greater New York 2,984 662 22.2 0.83 0.75 0.92

Northeast New York 1,546 267 17.3 0.61 0.52 0.70

Upstate New York 1,046 268 25.6 1.00 0.86 1.17

Western New York 1,692 413 24.4 0.94 0.83 1.07

North Carolina 2,718 581 21.4 0.79 0.71 0.88

Ohio 1,505 489 32.5 1.40 1.24 1.59

Oklahoma 2,137 577 27.0 1.08 0.96 1.21

Oregon/Washington 101 10 9.9 0.32 0.17 0.62

Alleghenie 3,245 967 29.8 1.23 1.12 1.36

South Carolina 4,741 1,443 30.4 1.27 1.16 1.39

East Tennessee 3,403 773 22.7 0.85 0.77 0.95

Middle Tennessee 1,470 362 24.6 0.95 0.83 1.09

West Tennessee 1,042 177 17.0 0.60 0.50 0.71

North Texas 2,059 405 19.7 0.71 0.63 0.81

South and Central Texas 1,457 520 35.7 1.61 1.42 1.83

Southeast Texas 248 97 39.1 1.87 1.44 2.43

West Texas 567 165 29.1 1.19 0.99 1.45

Utah 2,455 643 26.2 1.03 0.92 1.15

Virginia 3,926 910 23.2 0.88 0.80 0.97

Wisconsin 259 77 29.7 1.23 0.94 1.62

New Mexico 1,493 410 27.5 1.10 0.97 1.25

All 89,583 23,085 25.8
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Table 20.7
Obesity*, by affiliate

Excludes participants with missing values for BMI.
*Body mass index = 30+ kg/m2. 

Table 20.7

Obesity*, by affiliate

N with % with Odds Lower Upper

Total N obesity disease ratio limit limit

Alabama 593 270 45.5 1.23 1.04 1.46

Arizona 2,360 900 38.1 0.91 0.82 1.01

Arkansas 221 87 39.4 0.96 0.73 1.26

Northern California 1,236 519 42.0 1.07 0.94 1.21

Southern California 150 65 43.3 1.13 0.81 1.57

National Capital Area 2,107 791 37.5 0.89 0.80 0.99

Colorado/Idaho/Montana/Wyoming 391 176 45.01 1.21 0.98 1.49

Connecticut 2,630 1,135 43.2 1.12 1.02 1.23

Delaware Valley 1,308 620 47.4 1.33 1.18 1.50

Florida 5,032 2,032 40.4 1.00

Georgia 2,860 1,324 46.3 1.27 1.16 1.40

Hawaii 2,688 844 31.4 0.68 0.61 0.75

Illinois 2,045 873 42.7 1.10 0.99 1.22

Indiana 3,630 1,793 49.4 1.44 1.32 1.57

Iowa 847 437 51.6 1.57 1.36 1.82

Kansas/Western MO 144 76 52.8 1.65 1.18 2.30

Kentucky 3,007 1,584 52.7 1.64 1.50 1.80

Louisiana 3,092 1,484 48.0 1.36 1.25 1.49

Maine 1,016 406 40.0 0.98 0.86 1.13

Mass./Rhode Isl./N. Hampshire/Vermont 3,943 1,467 37.21 0.88 0.80 0.95

Michigan 125 80 64.0 2.63 1.81 3.80

Minnesota/Dakotas 1,489 728 48.9 1.41 1.26 1.59

Mississippi 2,147 1,097 51.1 1.54 1.39 1.71

Eastern MO/Metro-East MO 2,138 1,001 46.8 1.30 1.17 1.44

Nebraska 1,317 580 44.0 1.16 1.03 1.31

Central New York 2,121 974 45.9 1.25 1.13 1.39

Greater New York 2,830 983 34.7 0.79 0.71 0.87

Northeast New York 1,522 570 37.5 0.88 0.79 1.00

Upstate New York 1,030 523 50.8 1.52 1.33 1.74

Western New York 1,668 725 43.5 1.14 1.02 1.27

North Carolina 2,692 1,240 46.1 1.26 1.15 1.39

Ohio 1,488 761 51.1 1.55 1.38 1.74

Oklahoma 2,102 1,051 50.0 1.48 1.33 1.64

Oregon/Washington 101 46 45.5 1.24 0.83 1.83

Alleghenie 3,220 1,463 45.4 1.23 1.12 1.34

South Carolina 4,673 2,325 49.8 1.46 1.35 1.58

East Tennessee 3,311 1,353 40.9 1.02 0.93 1.12

Middle Tennessee 1,455 650 44.7 1.19 1.06 1.34

West Tennessee 1,034 504 48.7 1.40 1.23 1.61

North Texas 2,019 806 39.9 0.98 0.88 1.09

South and Central Texas 1,423 699 49.1 1.43 1.27 1.60

Southeast Texas 242 127 52.5 1.63 1.26 2.11

West Texas 557 263 47.2 1.32 1.11 1.57

Utah 2,425 912 37.6 0.89 0.81 0.98

Virginia 3,878 1,811 46.7 1.29 1.19 1.41

Wisconsin 254 138 54.3 1.76 1.36 2.26

New Mexico 1,442 763 52.9 1.66 1.48 1.87

All 88,003 39,056 44.4
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Table 20.8
Glycemic control*, by affiliate

Excludes participants with missing values for blood sugar.
*Elevated blood sugar: No known Diabetes, fasting blood sugar >= 126 mg/dL, non-fasting blood sugar >= 200 mg/dL; 

Known Diabetes, fasting blood sugar >= 130 mg/dL, non-fasting blood sugar >= 180 mg/dL.

Table 20.8

Glycemic control*, by affiliate

N with % with Odds Lower Upper

Total N gly. control gly. control ratio limit limit

Alabama 601 512 85.2 0.66 0.51 0.84

Arizona 2,342 2,125 90.7 1.12 0.94 1.32

Arkansas 216 197 91.2 1.18 0.73 1.91

Northern California 1,218 1,083 88.9 0.91 0.75 1.12

Southern California 144 129 89.6 0.98 0.57 1.69

National Capital Area 2,106 1,983 94.2 1.84 1.50 2.25

Colorado/Idaho/Montana/Wyoming 388 309 79.64 0.45 0.34 0.58

Connecticut 2,699 2,437 90.3 1.06 0.91 1.24

Delaware Valley 1,294 1,142 88.3 0.86 0.71 1.04

Florida 4,911 4,409 89.8 1.00

Georgia 2,745 2,497 91.0 1.15 0.98 1.35

Hawaii 2,685 2,361 87.9 0.83 0.72 0.96

Illinois 2,012 1,827 90.8 1.12 0.94 1.34

Indiana 3,577 3,325 93.0 1.50 1.28 1.76

Iowa 841 764 90.8 1.13 0.88 1.45

Kansas/Western MO 150 140 93.3 1.59 0.83 3.05

Kentucky 2,964 2,632 88.8 0.90 0.78 1.05

Louisiana 3,070 2,767 90.1 1.04 0.90 1.21

Maine 958 904 94.4 1.91 1.43 2.55

Mass./Rhode Isl./N. Hampshire/Vermont 3,850 3,484 90.49 1.08 0.94 1.25

Michigan 119 98 82.4 0.53 0.33 0.86

Minnesota/Dakotas 1,479 1,338 90.5 1.08 0.89 1.32

Mississippi 2,136 1,844 86.3 0.72 0.62 0.84

Eastern MO/Metro-East MO 2,064 1,829 88.6 0.89 0.75 1.04

Nebraska 1,286 1,168 90.8 1.13 0.91 1.39

Central New York 2,079 1,976 95.1 2.18 1.76 2.72

Greater New York 2,931 2,652 90.5 1.08 0.93 1.26

Northeast New York 1,477 1,392 94.3 1.87 1.47 2.37

Upstate New York 1,005 919 91.4 1.22 0.96 1.55

Western New York 1,658 1,510 91.1 1.16 0.96 1.41

North Carolina 2,642 2,403 91.0 1.15 0.97 1.35

Ohio 1,463 1,298 88.7 0.90 0.74 1.08

Oklahoma 2,098 1,862 88.8 0.90 0.76 1.06

Oregon/Washington 98 96 98.0 5.46 1.34 22.23

Alleghenie 3,159 2,848 90.2 1.04 0.90 1.21

South Carolina 4,584 4,026 87.8 0.82 0.72 0.93

East Tennessee 3,256 3,061 94.0 1.79 1.51 2.12

Middle Tennessee 1,402 1,254 89.4 0.97 0.80 1.17

West Tennessee 1,006 942 93.6 1.68 1.28 2.19

North Texas 1,948 1,767 90.7 1.11 0.93 1.33

South and Central Texas 1,399 1,162 83.1 0.56 0.47 0.66

Southeast Texas 241 218 90.5 1.08 0.70 1.68

West Texas 549 477 86.9 0.75 0.58 0.98

Utah 2,406 2,246 93.4 1.60 1.33 1.92

Virginia 3,788 3,436 90.7 1.11 0.96 1.28

Wisconsin 243 219 90.1 1.04 0.68 1.60

New Mexico 1,479 1,253 84.7 0.63 0.53 0.75

All 86,766 78,321 90.3
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Table 20.9
Blood pressure control*, by affiliate

Excludes participants with missing values for blood pressure.
*Within JNC 7 standards: systolic <120 mmHg, diastolic <80 mmHg. 

Table 20.9

Blood pressure control*, by affiliate

N with % with Odds Lower Upper

Total N BP control BP conrol ratio limit limit

Alabama 606 288 47.5 0.91 0.77 1.08

Arizona 2,427 1,319 54.4 1.20 1.09 1.32

Arkansas 221 106 48.0 0.93 0.71 1.21

Northern California 1,275 617 48.4 0.94 0.83 1.07

Southern California 155 75 48.4 0.94 0.68 1.30

National Capital Area 2,133 1,062 49.8 1.00 0.90 1.10

Colorado/Idaho/Montana/Wyoming 394 216 54.82 1.22 0.99 1.50

Connecticut 2,740 1,416 51.7 1.07 0.98 1.18

Delaware Valley 1,327 711 53.6 1.16 1.03 1.31

Florida 5,011 2,500 49.9 1.00

Georgia 2,826 1,307 46.3 0.86 0.79 0.95

Hawaii 2,653 1,515 57.1 1.34 1.22 1.47

Illinois 2,053 1,052 51.2 1.06 0.95 1.17

Indiana 3,650 1,837 50.3 1.02 0.93 1.11

Iowa 847 416 49.1 0.97 0.84 1.12

Kansas/Western MO 152 77 50.7 1.03 0.75 1.42

Kentucky 3,028 1,711 56.5 1.31 1.19 1.43

Louisiana 3,071 1,464 47.7 0.92 0.84 1.00

Maine 1,017 538 52.9 1.13 0.99 1.29

Mass./Rhode Isl./N. Hampshire/Vermont 3,987 2,460 61.7 1.62 1.49 1.76

Michigan 125 63 50.4 1.02 0.72 1.46

Minnesota/Dakotas 1,444 813 56.3 1.29 1.15 1.46

Mississippi 2,168 983 45.3 0.83 0.75 0.92

Eastern MO/Metro-East MO 2,143 1,091 50.9 1.04 0.94 1.15

Nebraska 1,309 709 54.2 1.19 1.05 1.34

Central New York 2,144 1,135 52.9 1.13 1.02 1.25

Greater New York 2,927 1,690 57.7 1.37 1.25 1.50

Northeast New York 1,542 892 57.9 1.38 1.23 1.55

Upstate New York 1,041 515 49.5 0.98 0.86 1.12

Western New York 1,683 1,001 59.5 1.47 1.32 1.65

North Carolina 2,668 1,459 54.7 1.21 1.10 1.33

Ohio 1,497 719 48.0 0.93 0.83 1.04

Oklahoma 2,110 1,157 54.8 1.22 1.10 1.35

Oregon/Washington 99 48 48.5 0.95 0.64 1.41

Alleghenie 3,231 1,689 52.3 1.10 1.01 1.20

South Carolina 4,615 2,204 47.8 0.92 0.85 1.00

East Tennessee 3,373 1,696 50.3 1.02 0.93 1.11

Middle Tennessee 1,464 822 56.2 1.29 1.14 1.45

West Tennessee 1,041 492 47.3 0.90 0.79 1.03

North Texas 2,034 965 47.4 0.91 0.82 1.01

South and Central Texas 1,454 758 52.1 1.09 0.97 1.23

Southeast Texas 244 129 52.9 1.13 0.87 1.46

West Texas 564 317 56.2 1.29 1.08 1.54

Utah 2,445 1,376 56.3 1.29 1.17 1.43

Virginia 3,844 1,913 49.8 1.00 0.92 1.08

Wisconsin 258 156 60.5 1.54 1.19 1.98

New Mexico 1,489 865 58.1 1.39 1.24 1.57

All 88,529 46,344 52.4
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Table 20.10
Anemia (WHO definition*), by affiliate

Excludes participants with missing values for hemoglobin.
*Hemoglobin <13g/dl men, <12 g/dl women. 

Table 20.10

Anemia (WHO definition*), by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 583 98 16.8 1.56 1.23 1.97

Arizona 2,292 161 7.0 0.58 0.49 0.70

Arkansas 215 18 8.4 0.71 0.43 1.15

Northern California 1,232 123 10.0 0.86 0.70 1.05

Southern California 144 28 19.4 1.86 1.22 2.84

National Capital Area 2,100 270 12.9 1.14 0.97 1.33

Colorado/Idaho/Montana/Wyoming 388 14 3.61 0.29 0.17 0.50

Connecticut 2,625 302 11.5 1.00 0.86 1.16

Delaware Valley 1,277 184 14.4 1.30 1.09 1.55

Florida 4,896 562 11.5 1.00

Georgia 2,768 377 13.6 1.22 1.06 1.40

Hawaii 2,700 236 8.7 0.74 0.63 0.87

Illinois 2,019 242 12.0 1.05 0.89 1.23

Indiana 3,582 438 12.2 1.07 0.94 1.23

Iowa 734 70 9.5 0.81 0.63 1.06

Kansas/Western MO 151 15 9.9 0.85 0.50 1.46

Kentucky 2,965 355 12.0 1.05 0.91 1.21

Louisiana 3,033 551 18.2 1.71 1.51 1.95

Maine 990 77 7.8 0.65 0.51 0.83

Mass./Rhode Isl./N. Hampshire/Vermont 3,804 425 11.17 0.97 0.85 1.11

Michigan 99 13 13.1 1.17 0.65 2.10

Minnesota/Dakotas 1,476 120 8.1 0.68 0.56 0.84

Mississippi 2,118 362 17.1 1.59 1.38 1.84

Eastern MO/Metro-East MO 2,062 242 11.7 1.03 0.87 1.20

Nebraska 1,273 111 8.7 0.74 0.60 0.91

Central New York 1,910 206 10.8 0.93 0.79 1.10

Greater New York 2,930 369 12.6 1.11 0.97 1.28

Northeast New York 1,449 113 7.8 0.65 0.53 0.81

Upstate New York 1,002 150 15.0 1.36 1.12 1.65

Western New York 1,626 212 13.0 1.16 0.98 1.37

North Carolina 2,635 355 13.5 1.20 1.04 1.38

Ohio 1,399 138 9.9 0.84 0.69 1.03

Oklahoma 1,881 210 11.2 0.97 0.82 1.15

Oregon/Washington 98 5 5.1 0.42 0.17 1.02

Alleghenie 3,114 299 9.6 0.82 0.71 0.95

South Carolina 4,473 748 16.7 1.55 1.38 1.74

East Tennessee 3,236 275 8.5 0.72 0.62 0.83

Middle Tennessee 1,409 153 10.9 0.94 0.78 1.14

West Tennessee 969 147 15.2 1.38 1.13 1.68

North Texas 1,938 196 10.1 0.87 0.73 1.03

South and Central Texas 1,424 119 8.4 0.70 0.57 0.87

Southeast Texas 232 29 12.5 1.10 0.74 1.64

West Texas 550 34 6.2 0.51 0.36 0.73

Utah 2,357 114 4.8 0.39 0.32 0.48

Virginia 3,742 462 12.4 1.09 0.95 1.24

Wisconsin 216 41 19.0 1.81 1.27 2.57

New Mexico 1,429 69 4.8 0.39 0.30 0.51

All 85,545 9,838 11.5
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Table 20.11
Anemia (KDOQI definition*), by affiliate

Excludes participants with missing values for hemoglobin.
*Hemoglobin <13.5g/dl men, <12g/dl women. 

Table 20.11

Anemia (K/DOQI definition*), by affiliate

N with % with Odds Lower Upper

Total N disease disease ratio limit limit

Alabama 583 108 18.5 1.31 1.05 1.64

Arizona 2,292 208 9.1 0.58 0.49 0.68

Arkansas 215 21 9.8 0.63 0.40 0.99

Northern California 1,232 142 11.5 0.75 0.62 0.91

Southern California 144 30 20.8 1.52 1.01 2.29

National Capital Area 2,100 315 15.0 1.02 0.88 1.18

Colorado/Idaho/Montana/Wyoming 388 15 3.87 0.23 0.14 0.39

Connecticut 2,625 350 13.3 0.89 0.77 1.02

Delaware Valley 1,277 228 17.9 1.25 1.07 1.48

Florida 4,896 723 14.8 1.00

Georgia 2,768 423 15.3 1.04 0.91 1.19

Hawaii 2,700 272 10.1 0.65 0.56 0.75

Illinois 2,019 289 14.3 0.96 0.83 1.12

Indiana 3,582 515 14.4 0.97 0.86 1.10

Iowa 734 86 11.7 0.77 0.60 0.97

Kansas/Western MO 151 20 13.3 0.88 0.55 1.42

Kentucky 2,965 410 13.8 0.93 0.81 1.06

Louisiana 3,033 611 20.2 1.46 1.29 1.64

Maine 990 97 9.8 0.63 0.50 0.78

Mass./Rhode Isl./N. Hampshire/Vermont 3,804 507 13.33 0.89 0.79 1.00

Michigan 99 15 15.2 1.03 0.59 1.80

Minnesota/Dakotas 1,476 145 9.8 0.63 0.52 0.76

Mississippi 2,118 416 19.6 1.41 1.24 1.61

Eastern MO/Metro-East MO 2,062 293 14.2 0.96 0.83 1.11

Nebraska 1,273 135 10.6 0.69 0.56 0.83

Central New York 1,910 245 12.8 0.85 0.73 0.99

Greater New York 2,930 458 15.6 1.07 0.94 1.21

Northeast New York 1,449 137 9.5 0.60 0.50 0.73

Upstate New York 1,002 180 18.0 1.26 1.06 1.51

Western New York 1,626 243 14.9 1.01 0.87 1.19

North Carolina 2,635 414 15.7 1.08 0.94 1.23

Ohio 1,399 157 11.2 0.73 0.61 0.88

Oklahoma 1,881 244 13.0 0.86 0.74 1.01

Oregon/Washington 98 5 5.1 0.31 0.13 0.77

Alleghenie 3,114 357 11.5 0.75 0.65 0.86

South Carolina 4,473 851 19.0 1.36 1.22 1.51

East Tennessee 3,236 328 10.1 0.65 0.57 0.75

Middle Tennessee 1,409 171 12.1 0.80 0.67 0.95

West Tennessee 969 170 17.5 1.23 1.02 1.48

North Texas 1,938 232 12.0 0.79 0.67 0.92

South and Central Texas 1,424 141 9.9 0.63 0.52 0.77

Southeast Texas 232 34 14.7 0.99 0.68 1.44

West Texas 550 43 7.8 0.49 0.36 0.68

Utah 2,357 130 5.5 0.34 0.28 0.41

Virginia 3,742 506 13.5 0.90 0.80 1.02

Wisconsin 216 47 21.8 1.61 1.15 2.24

New Mexico 1,429 74 5.2 0.32 0.25 0.40

All 85,545 11,541 13.5
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Table 20.12
Elevated PTH*, by region/census division

Excludes participants with missing values for eGFR, or eGFR>=60, or missing value for PTH; 
*CLS lab only, Elevated PTH: >70 for CKD stage 3, >110 for stage 4, and >300 for stage 5, all in pg/ml.  

Table 20.12
Elevated PTH*, by region/census division

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

Region

     Midwest 754 330 43.8 0.79 0.67 0.93

     Northeast 1,011 502 49.7 1.00 0.86 1.16

     South 2,226 1,107 49.7 1.00

     West 781 387 49.6 0.99 0.84 1.17

Census division

     East North Central 462 220 47.6 0.97 0.78 1.20

     East South Central 857 427 49.8 1.06 0.89 1.27

     Middle Atlantic 776 387 49.9 1.06 0.88 1.27

     Mountain 582 295 50.7 1.10 0.90 1.34

     New England 235 115 48.9 1.02 0.77 1.35

     Pacific 199 92 46.2 0.92 0.68 1.24

     South Atlantic 1,099 532 48.4 1.00

     West North Central 292 110 37.7 0.64 0.49 0.84

     West South Central 270 148 54.8 1.29 0.99 1.69

All 4,772 2,326 48.7
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Table 20.13
Abnormal Calcium*, by region/census division

Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for calcium; 
*CLS lab only, abnormal calcium (<8.4 or >10.2, in mg/dl).)

 

Abnormal Calcium*, by region/census division

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

Region

     Midwest 742 56 7.6 0.80 0.59 1.08

     Northeast 1,010 92 9.1 0.98 0.76 1.26

     South 2,225 207 9.3 1.00

     West 780 73 9.4 1.01 0.76 1.33

Census division

     East North Central 450 32 7.1 0.79 0.52 1.20

     East South Central 856 88 10.3 1.18 0.87 1.60

     Middle Atlantic 775 62 8.0 0.90 0.64 1.25

     Mountain 581 53 9.1 1.04 0.73 1.47

     New England 235 30 12.8 1.51 0.98 2.34

     Pacific 199 20 10.1 1.15 0.70 1.92

     South Atlantic 1,099 97 8.8 1.00

     West North Central 292 24 8.2 0.93 0.58 1.48

     West South Central 270 22 8.2 0.92 0.57 1.49

All 4,757 428 9.0
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Table 20.14
Abnormal Phosphorus*, by region/census division

Excludes participants with missing values for eGFR, or eGFR ≥60, or missing value for phosphorus; 
*CLS lab  only, abnormal phosphorus (<2.7 or >4.6 stage 3 and 4, and <3.5 or >5.5 stage 5, all in mg/dl) 

Table 20.14
Abnormal Phosphorus*, by region/census division

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

Region
     Midwest 742 62 8.4 0.91 0.68 1.22

     Northeast 1,011 105 10.4 1.15 0.90 1.48

     South 2,225 203 9.1 1.00

     West 781 76 9.7 1.07 0.81 1.42

Census division

     East North Central 450 26 5.8 0.64 0.41 1.00

     East South Central 856 87 10.2 1.18 0.87 1.60

     Middle Atlantic 776 71 9.2 1.05 0.76 1.45

     Mountain 582 59 10.1 1.18 0.84 1.66

     New England 235 34 14.5 1.77 1.16 2.69

     Pacific 199 17 8.5 0.98 0.57 1.67

     South Atlantic 1,099 96 8.7 1.00

     West North Central 292 36 12.3 1.47 0.98 2.21

     West South Central 270 20 7.4 0.84 0.51 1.38

All 4,759 446 9.4
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Table 20.15
High cholesterol*, by region/census division

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200).

Table 20.15
High cholesterol*, by region/census division

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

Region
     Midwest 2,774 1,425 51.37 1.12 1.03 1.22

     Northeast 5,057 2,582 51.06 1.11 1.04 1.18

     South 11,503 5,579 48.5 1.00

     West 2,349 1,201 51.13 1.11 1.02 1.21

Census division

     East North Central 2,163 1,088 50.3 1.27 1.15 1.41

     East South Central 3,776 2,121 56.17 1.61 1.48 1.75

     Middle Atlantic 3,445 1,799 52.22 1.37 1.26 1.50

     Mountain 1,401 693 49.46 1.23 1.10 1.38

     New England 1,612 783 48.57 1.19 1.06 1.33

     Pacific 948 508 53.59 1.45 1.27 1.67

     South Atlantic 5,935 2,629 44.3 1.00

     West North Central 611 337 55.16 1.55 1.31 1.83

     West South Central 1,792 829 46.26 1.08 0.97 1.20

All 21,683 10,787 49.75

SR high cholesterol (without msising SR-HC)
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Table 20.15 (continued)
High cholesterol*, by region/census division

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200).

Table 20.15
High cholesterol*, by region/census 

Region
     Midwest

     Northeast

     South

     West

Census division

     East North Central

     East South Central

     Middle Atlantic

     Mountain

     New England

     Pacific

     South Atlantic

     West North Central

     West South Central

All

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

6,400 2,959 46.23 1.00 0.94 1.05

10,397 4,735 45.54 0.97 0.92 1.01

21,794 10,103 46.36 1.00

6,223 2,719 43.69 0.90 0.85 0.95

4,487 2,129 47.45 0.99 0.92 1.06

6,559 2,897 44.17 0.87 0.81 0.92
7,045 3,164 44.91 0.89 0.84 0.95

4,243 1,874 44.17 0.87 0.81 0.93

3,352 1,571 46.87 0.96 0.89 1.04

1,980 845 42.68 0.81 0.74 0.90

10,826 5,172 47.77 1.00

1,913 830 43.39 0.84 0.76 0.92

4,409 2,034 46.13 0.94 0.87 1.00

44,814 20,516 45.78

cholesterol level > 200 mg/dL
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Table 20.15 (continued)
High cholesterol*, by region/census division

Excludes participants with missing SR cholesterol data, or missing cholesterol values.
*CLS only, high cholesterol (self-reported HC or cholesterol>200). 

Table 20.15
High cholesterol*, by region/census 

Region
     Midwest

     Northeast

     South

     West

Census division

     East North Central

     East South Central

     Middle Atlantic

     Mountain

     New England

     Pacific

     South Atlantic

     West North Central

     West South Central

All

N with % with Odds Lower Upper
Total N disease disease ratio limit limit

6,495 3,700 56.97 0.94 0.89 1.00

10,517 6,024 57.28 0.95 0.91 1.00

22,036 12,881 58.45 1.00

6,253 3,343 53.46 0.82 0.77 0.86

4,578 2,673 58.39 1.01 0.94 1.08

6,611 4,038 61.08 1.13 1.06 1.20
7,114 4,085 57.42 0.97 0.91 1.03

4,252 2,240 52.68 0.80 0.74 0.86

3,403 1,939 56.98 0.95 0.88 1.03

2,001 1,103 55.12 0.88 0.80 0.97

10,973 6,391 58.24 1.00

1,917 1,027 53.57 0.83 0.75 0.91

4,452 2,452 55.08 0.88 0.82 0.94

45,301 25,948 57.28

SR high cholesterol or cholesterol level > 200 mg/dL 
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The Kidney Early Evaluation program (KEEP) is a free, 
community-based health screening program that targets 
populations at high risk for kidney disease. A pilot pro-

gram conducted in 1997 screened almost 900 individuals and 
showed that targeted populations aged 18 years and older, with 
history of diabetes or hypertension, or with a first-order relative 
with diabetes, hypertension, or kidney disease, were highly like-
ly to show evidence of kidney damage, microalbuminuria, and 
reduced kidney function. In August 2000, the National Kidney 
Foundation (NKF) officially launched KEEP nationwide. Now 
in its eighth year, the program has screened more than 115,000 
participants from 49 states and the District of Colombia.

Criteria for Inclusion in KEEP Data Analysis
In this Annual Data Report, we report only eligible participants 
as defined by Jurkovitz et al in their description of program 
design and demographic characteristics of the KEEP popula-
tion.1 Most analyses are descriptive. Due to missing responses 
by KEEP survey participants, we used the following inclusion 
criteria:

•	 In the overall analysis, we include all eligible participants.
•	 In analyses by any participant characteristic, we exclude 

participants with missing values for that characteristic. For 
example, when we report participant distribution by race or 
by self-reported disease, we exclude participants with miss-
ing values for race or self-reported disease. We describe the 
specific exclusions under each figure.

•	 For all percent distribution analyses, denominators include 
only eligible participants without missing data for the spe-
cific characteristics.

•	 In the race/ethnicity categories, racial groups are white, Af-
rican American, Native American, or other in most analyses, 
and participants with missing values for race were excluded. 
Ethnicity groups are Hispanic and non-Hispanic, and par-
ticipants with missing values for ethnicity were treated as 
non-Hispanic.

•	 In the age category, participants are grouped as follows: 18-
30, 31-45, 46-60, 61-75, and 75-110 years. 

•	 When calculating the means of biochemical measures such 
as blood pressure (BP), blood glucose, estimated glomerular 
filtration rate (eGFR), hemoglobin, and so on, participants 
with missing values for these measures were excluded.

•	 In any analyses involving multiple participant charac-
teristics or biochemical measures, participants with any 
missing values for those characteristics or measures were 
excluded.

Definitions
Chronic Kidney Disease (CKD)
eGFR <60 mL/min/1.73 m2 or eGFR ≥ 60 mL/min/1.73 m2 
and albumin-creatinine ratio (ACR) ≥30 mg/g. GFR estimat-
ed using the IDMS-traceable 4-variable Modification of Diet 
in Renal Disease (MDRD) Study equation for calibrated se-
rum creatinine (Scr) values: GFR = 175 × standardized Scr−1.154 
× age−0.203 × 1.212 [African Americans] × 0.742 [women]. De-
tailed information is available in a prior AJKD KEEP supple-
ment.2

CKD Stages
•	 Stage 1: eGFR ≥90 mL/min/1.73 m2 and ACR ≥30 mg/g.
•	 Stage 2: eGFR 60–89 mL/min/1.73 m2 and ACR ≥30 

mg/g.
•	 Stage 3: eGFR 30–59 mL/min/1.73 m2.
•	 Stage 4: eGFR 15–29 mL/min/1.73 m2.
•	 Stag e 5: eGFR <15 mL/min/1.73 m2. 

History of Diabetes 
•	 Self-reported diabetes or
•	 retinopathy.

Elevated Blood Sugar
•	 No known diabetes: fasting blood sugar ≥126 mg/dL, non-

fasting blood sugar ≥200 mg/dL.
•	 known diabetes: fasting blood sugar ≥130 mg/dL, non-

fasting blood sugar ≥180 mg/dL.

Diabetes
•	 Self-reported history of diabetes or retinopathy,
•	 receiving medication for diabetes or insulin, or
•	 elevated blood sugar defined by glucose ≥ 126 mg/dL fast-

ing or ≥ 200 mg/dL non-fasting. 

Elevated Measured Blood Pressure
•	 Diabetes or CKD: systolic ≥130 mmHg or diastolic ≥80 

mmHg.
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•	 No diabetes or CKD: systolic ≥140 mmHg or diastolic ≥ 90 
mmHg.

Hypertension 
•	 Self-reported history of high BP, 
•	 receiving medication for high BP, or 
•	 elevated BP (JNC 7) defined by systolic BP ≥130 mmHg or 

diastolic BP ≥80 mmHg for persons with history of diabetes 
or CKD and systolic BP ≥140 mmHg or diastolic BP ≥90 
mmHg for persons without history of diabetes or CKD.

Body Mass Index Groups
•	 Underweight: body mass index (BMI) < 18.5 kg/m2. 
•	 Normal weight: BMI 18.5–24.9 kg/m2. 
•	 Overweight: BMI 25–29.9 kg/m2.
•	 Obese: BMI 30–39.9 kg/m2.
•	 Extremely obese: BMI ≥40 kg/m2. 

Microalbuminuria
•	 Positive, trace, or microalbuminuria value >20 mg/L.

WHO Anemia
•	 Men: hemoglobin <13 g/dL.
•	 Women: hemoglobin <12 g/dL.

KDOQI Anemia
•	 Men: hemoglobin <13.5 g/dL.
•	 Women: hemoglobin <12 g/dL.

Mean blood pressure
•	 Diastolic BP + (systolic BP – diastolic BP) / 3. 

Risk Factors for Cardiovascular Disease
•	 BMI ≥30 kg/m2.
•	 Self-reported diabetes or retinopathy.
•	 History of smoking.
•	 WHO anemia.
•	 Elevated BP (JNC 7).

Cardiovascular Disease
•	 Self-reported heart attack.
•	 Heart bypass surgery.
•	 Heart angioplasty.
•	 Stroke.

•	 Heart failure.
•	 Abnormal heart rhythm.
•	 Peripheral vascular disease (only for KEEP version 2).

High Cholesterol
•	 Self-reported high cholesterol or cholesterol >200 mg/dL.

Glycemic Control
•	 No known diabetes: fasting blood sugar <126 mg/dL, non-

fasting blood sugar <200 mg/dL.
•	 Known diabetes: fasting blood sugar <130 mg/dL, non-fast-

ing blood sugar <180 mg/dL.

Blood pressure control
•	 JNC 7 standards: systolic <120 mmHg, diastolic <80 mmHg 

Abnormal mineral metabolism values 
Values were determined for calcium and phosphorus using the 
Architect c8000 (Abbott Laboratories, Abbott Park, Illinois), 
with Arsenazo-III dye for calcium and ammonium molybdate 
for phosphorus. The intact-parathyroid hormone (PTH) assay 
was performed using Immulite 2000 (Siemens Medical Solu-
tions Diagnostics, Los Angeles, California), a two-site chemi-
luminescent enzyme-labeled immunometric assay. All lab tests 
were performed at Consolidated Laboratory Services (CLS), 
Van Nuys, California.

•	 Elevated PTH: >70 pg/mL for CKD stage 3, >110 pg/mL for 
stage 4, and >300 pg/mL for stage 5.

•	 Abnormal phosphorus: <2.7 mg/dL or  >4.6 mg/dL, stage 3 
and 4; <3.5 mg/dL  or >5.5 mg/dL stage 5.

•	 Abnormal calcium: <8.4 mg/dL or >10.2 mg/dL.

Laboratory Analysis
Data collected at KEEP screening events included height, 
weight, blood pressure, age, family history, and plasma glucose. 
Urine was checked for presence of pyuria, hematuria, and mi-
croalbuminuria, and albumin-to-creatinine ratio. Venous blood 
specimens were collected and sent to a central laboratory, were 
hemoglobin, creatinine, cholesterol, intact PTH, calcium, and 
phosphorus testing was conducted.

Clinitek Microalbumin Reagent Strips (Siemens Healthcare Di-
agnostics Inc., Tarrytown, New York) for urinalysis were used 
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to obtain the microalbumin and albumin-to-creatinine ratio re-
sults. Siemens’ Mul¬tistix PRO Reagent Strip for Urinalysis was 
used for the blood and leukocyte measures. Urinalysis testing 
was performed using Siemens’ Clinitek 50 Analyzer.

Plasma glucose testing on venous blood specimens was per-
formed using SureStep Pro test strips and SureStep meters (Lif-
escan, Milpitas, California). 

Through October 2005, hemoglobin and serum creatinine test-
ing was performed by Satellite Laboratory Ser¬vices, (Redwood 
City, California), hemoglobin using the Sysmex SE2100 (Sys-
mex America Inc., Mundelein Illinois), and creatinine using the 
Olympus 5431 (Olympus Optical, Tokyo, Japan).

Beginning November 2005, laboratory testing was performed 
by Consolidated Laboratory Services, Van Nuys, California. 
Hemoglobin testing was conducted using whole blood on the 
Abbott Cell-Dyn 3200 (Abbott Laboratories, Ab¬bott Park, Illi-
nois), and PTH testing was conducted on plasma using Siemens 
Immulite 2000 (Siemens Healthcare Diagnostics, Deerfield, Il-
linois). The Abbott Architect c8000 (Abbott Laboratories, Ab-
bott Park, Illinois) was used to conduct serum creatinine, cal-
cium, phosphorus, and cholesterol tests.

Reference Tables
Tables 1–15 present total counts of eligible KEEP participants, 
and show the prevalence of CKD, diabetes, hypertension, obe-
sity, microalbuminuria, anemia, risk factors for cardiovascular 
disease, and self-reported kidney disease or stones, overall and 
by age, sex, race/ethnicity, region, smoking status, education, 
insurance status, and whether a participant has a physician.

Tables 16-19 report counts of eligible KEEP participants with 
elevated PTH, abnormal calcium, abnormal phosphorus, and 
high cholesterol overall and by age, sex, race/ethnicity, region, 
smoking status, education, insurance status, and whether a par-
ticipant has a physician.

Table 20 reports counts of eligible KEEP participants by NKF 
affiliate.

Tables 20.1–20.11 present total counts, prevalence, and odds ra-
tios for KEEP participants with eGFR <60 mL/min/1.73 m2, 

microalbuminuria, ACR ≥30 mg/g, diabetes, hypertension, dia-
betes and hypertension, obesity, glycemic control, BP control, 
WHO anemia, and KDOQI anemia. To calculate odds ratios, 
we used a set of logistic regressions with all affiliates as indepen-
dent variables and Florida as the reference.

Tables 20.12-–20.15 report total counts, prevalence, and odds 
ratios for KEEP participants with elevated PTH, abnormal cal-
cium, abnormal phosphorus, and high cholesterol level by divi-
sion or region. To calculate odds ratios, we used a set of logistic 
regressions with all divisions as independent variables and the 
South Atlantic as the reference, or with all regions as indepen-
dent variables and the South as the reference.
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