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Abstract
Background—Cardiovascular disease is a major concern in persons with chronic kidney disease
(CKD). We assessed the current burden of cardiovascular risk factors and differences in risk factor
treatment and control in the general U.S. adult population by CKD status.

Methods—Cross-sectional study of 10,741 adults aged 20+ years from the 2007-2010 National
Health and Nutrition Examination Survey. Persons were categorized into three groups: CKD
Stages 3-5 (estimated glomerular filtration rate [eGFR]<60mL/min/1.73m2), CKD Stages 1-2
(urinary albumin-to-creatinine ratio≥30mg/g and eGFR≥60mL/min/1.73m2), and no CKD.

Results—The majority of adults with CKD Stages 3-5 (79.8%) and Stages 1-2 (59.1%) had ≥2
cardiovascular risk factors, substantially higher than adults without CKD (32.7%, p<0.001).
Diabetes was the most strongly associated risk factor and was highly specific for CKD Stages 1-2
(prevalence ratio [PR] 2.53, 95% confidence interval [CI] 2.21-2.89) and, to a lesser extent, CKD
Stages 3-5 (PR 1.59, 95%CI 1.38-1.84). Most adults with diagnosed risk factors reported
medication use for risk factor control, and pharmacologic treatment was more common among
those with than without CKD. However, poor risk factor control was also common among persons
treated for risk factors with CKD compared to those without CKD.

Conclusions—There continues to be a substantial cardiovascular risk factor burden among
adults with CKD Stages 3-5 and, to a lesser extent, adults with CKD Stages 1-2, when compared
to adults without CKD. Overall, optimal risk factor control is low in adults with CKD,
highlighting the need for aggressive cardiovascular risk reduction in adults with CKD.
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Introduction
Chronic kidney disease (CKD) is common in the United States, affecting an estimated 26
million adults.1 In addition to the progression of CKD to kidney failure, cardiovascular
disease (CVD) remains a major concern in persons with CKD, as both albuminuria and
reduced glomerular filtration rate (GFR) are associated with CVD morbidity and mortality
and a high burden of traditional cardiovascular risk factors, including hypertension, diabetes,
and dyslipidemia.2-6 Indeed, in the general population, persons with CKD have a higher risk
of death from CVD than progression to end-stage renal disease.2, 7 In spite of the excess
cardiovascular risk associated with CKD, clinical guidelines for cardiovascular risk
reduction differ regarding persons with CKD. The Kidney Disease Outcomes Quality
Initiative (K/DOQI) and the Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC-7) recommend that
persons with CKD be classified as “highest risk” for CVD risk stratification and lower blood
pressure treatment goals when treating hypertension in this group than among adults without
CKD or diabetes.8, 9 In contrast, the Third Report of the Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults does not consider CKD to
be a coronary heart disease (CHD) risk equivalent for cholesterol control.10

Few studies have evaluated recent levels of risk factor burden by CKD status in the U.S.
Earlier work from the National Health and Nutrition Examination Survey (NHANES)
suggests that the prevalence of hypertension, diabetes, and high cholesterol is high among
adults with CKD and albuminuria11 but the prevalence of hypertension and high cholesterol
has declined between 1988-1994 and 1999-2004.11 A decreasing trend in the prevalence of
uncontrolled blood pressure was also observed among those with and without CKD between
1999 and 2006, but the prevalence of uncontrolled blood pressure remains high among those
with CKD.12 Adults with CKD in the community-based Framingham Offspring cohort were
more likely to have multiple cardiovascular risk factors and uncontrolled hypertension or
diabetes when compared to those without kidney disease.13 Less is known, however, about
risk factor combinations observed among adults with and without CKD in the general
population. Additionally, while albuminuria and reduced estimated GFR are both
independent predictors of CVD and all-cause mortality,4, 5 they are associated with different
cardiovascular risk factor profiles.14 The burden of cardiovascular risk factors and their
control among adults with albuminuria compared to those with reduced estimated
glomerular filtration rate (eGFR) or without CKD has not been previously characterized in
the general U.S. population. The objectives of this study were to use the most recent national
data available to estimate the prevalence of CVD and its major risk factors including
hypertension, hypercholesterolemia, and diabetes by CKD status and to evaluate potential
differences in prevalence, treatment, and control of CVD risk factors among U.S. adults by
CKD status.

Methods
Study population

We analyzed data from the 2007-10 NHANES, a cross-sectional, multistage, stratified,
clustered probability sample of the U.S. civilian non-institutionalized population conducted
by the National Center for Health Statistics (NCHS).15 The present analysis included 10,741
adults ≥20 years old who attended the mobile examination center visit, were not pregnant, or
missing urinary albumin or creatinine measurements.
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Cardiovascular risk factor assessment
Age, sex, race/ethnicity, and smoking status were self-reported. Seated systolic and diastolic
blood pressures were averaged over up to 4 readings; hemoglobin A1c (HbA1c) and total
cholesterol were assayed using standard techniques.15 Hypertension was defined as blood
pressure ≥140/90mmHg or a self-reported physician diagnosis of hypertension.
Undiagnosed hypertension was defined as blood pressure ≥140/90mmHg among adults
without a hypertension diagnosis; diagnosed hypertension was defined as a self-reported
physician diagnosis. Hypercholesterolemia was defined as total cholesterol ≥200mg/dL or a
self-reported physician diagnosis of high cholesterol. Undiagnosed hypercholesterolemia
was defined as a total cholesterol ≥200mg/dL among adults without a diagnosis of high
cholesterol; diagnosed hypercholesterolemia was defined as a self-reported physician
diagnosis. Diabetes was defined as an HbA1c≥6.5%,16 a self-reported physician diagnosis of
diabetes, or self-reported use of diabetes medication. Undiagnosed diabetes was defined as
HbA1c≥6.5% among those without a diagnosis of diabetes; diagnosed diabetes was defined
as a self-reported physician diagnosis. Participants were classified as having a history of
CVD if they reported that a doctor or other health professional has ever told them they had
congestive heart failure, CHD, heart attack, or stroke. Among adults reporting physician
diagnoses for cardiovascular risk factors, risk factor control was defined as having blood
pressure <140/90mmHg for hypertension (<130/80 mmHg for eGFR<60mL/min/1.73m2,
urinary albumin-to-creatinine ratio [UACR]>200mg/g, or diabetes9), HbA1c<7% for
diabetes, and total cholesterol<200 mg/dL for hypercholesterolemia.

CKD assessment
Serum creatinine was measured using the Jaffe rate method from refrigerated serum samples
and urinary albumin and creatinine were measured using enzymatic methods in urine
samples collected during the examination.15 The UACR (mg/g) was computed as urinary
albumin/urinary creatinine. GFR was estimated (eGFR) using the Chronic Kidney Disease-
Epidemiology 2009 equation based on age, sex, race, and serum creatinine.17 We defined
three mutually exclusive CKD groups using eGFR and UACR.8 Persons with eGFR<60 mL/
min/1.73m2 were classified as CKD Stages 3-5, those with UACR≥30 mg/g and eGFR≥60
mL/min/1.73m2 were classified as CKD Stages 1-2, and those with UACR<30mg/g and
eGFR≥60 mL/min/1.73m2 were classified as not having CKD.

Statistical analyses
Statistical analyses were performed using Stata v11.1 (StataCorp, http://www.stata.com/).
As recommended by NCHS,15 we estimated standard errors using the Taylor series
(linearization) method. We implemented weights that account for oversampling in the
complex survey design, non-response, and post-stratification adjustment to produce
nationally representative estimates.15, 18 Specifically, we created 4-year sampling weights
by assigning ½ of the 2-year cycle weight for each participant, as recommended by
NCHS.18 Using 2010 U.S. census population, we estimated the numbers within each CKD
group, overall and by demographic subgroups. Adjusted prevalence ratios (PR) of
hypertension, hypercholesterolemia, diabetes, and CVD were obtained using Poisson
regression,19 adjusting for age, sex, and race. Among adults with diagnosed risk factors, we
estimated the prevalence of treatment and control of risk factors across CKD groups.

The NHANES was approved by the NCHS Research Ethics Review Board and participants
provided informed consent.20-22 The authors are solely responsible for study design and
conduct, all study analyses, the drafting and editing of the paper and its final contents. This
research was supported by the National Kidney Foundation, Merck Sharp and Dohme Corp.
(professional service agreement to the National Kidney Foundation), and a NIH/NHLBI
Cardiovascular Epidemiology Training Grant.
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Results
Participant characteristics and risk factor burden

CKD Stages 3-5 and Stages 1-2 were present in 6.4% and 7.1% of adults aged 20 or older,
respectively, corresponding to 14 million U.S. adults with CKD Stages 3-5 and 16 million
with CKD Stages 1-2 in 2010 (Table 1). Persons with CKD Stages 3-5 were substantially
older, more likely to be female and non-Hispanic white, and less likely to be current
smokers than adults who have CKD Stages 1-2 or without CKD (Table 2). In all three CKD
groups, a high proportion with hypertension (79-83%), diabetes (75-86%), and
hypercholesterolemia (61-80%) reported a physician diagnosis of these conditions. We
observed a shift in risk factor frequency across CKD groups (Figure 1, Supplemental Table
1); ≥2 risk factors were present in 79.8% of adults with CKD Stages 3-5 compared to 59.1%
of adults with CKD Stages 1-2 and 32.7% of adults without CKD.

CVD was present among 29.6% and 13.0% of adults with CKD Stages 3-5 and Stages 1-2,
respectively, compared to 5.5% of those without CKD; this elevated prevalence persisted
after accounting for age, sex, and race (adjusted PR 1.50 and 1.44, respectively, both
p≤0.001; Table 3, unadjusted PR in Supplemental Table 2). Hypertension was present
among 85.6% of persons with CKD Stages 3-5, compared to 57.8% of those with CKD
Stages 1-2 and only 31.7% of those without CKD (Table 2). The higher prevalence of
hypertension among adults with CKD Stages 3-5 or CKD Stages 1-2 was attenuated but
persisted even after accounting for age, sex, and race (adjusted PRs 1.19 and 1.37,
respectively, compared to no CKD, both p<0.001; Table 3, unadjusted PRs in Supplemental
Table 2). Diabetes was present in 30.7% of adults with CKD Stages 3-5 and 29.7% of adults
with CKD Stages 1-2 compared to only 8.0% of adults without CKD (Table 2). Adults with
CKD Stages 3-5 were 1.6-times more likely, and adults with CKD Stages 1-2 were 2.5-times
more likely, to have diabetes than those without CKD (Table 3; both p<0.001). In contrast,
the prevalence of hypercholesterolemia was similar across CKD groups before adjustment
for basic demographic factors, ranging from 69.8-74.3%. After adjusting for age, sex, and
race, adults with CKD Stages 3-5 were less likely to have hypercholesterolemia than those
without CKD (Table 3; adjusted PR 0.90, p=0.004). PR estimates for hypertension, diabetes,
and hypercholesterolemia were similar in adults with and without a history of CVD (Table
3).

Cardiovascular risk factor treatment and control
Among adults with diagnosed hypertension, the prevalence of anti-hypertensive medication
use was high, although it was more common in adults with CKD than in adults without CKD
(Table 4). However, only 44% of persons with CKD Stages 3-5 and 42% of persons with
CKD Stages 1-2, compared to 69% of those without CKD, achieved adequate blood pressure
control while on treatment. Diabetes medication use was also high among adults with
diagnosed diabetes in all three groups, although the proportion achieving optimal HbA1c
(<7.0%) while on treatment was low; only 55% with CKD Stages 3-5 and less than half with
CKD Stages 1-2 or without CKD had achieved optimal HbA1c. The proportion of adults
with diagnosed hypercholesterolemia reporting medication use was lower than observed for
hypertension and diabetes, and controlled hypercholesterolemia was present in 68% of
adults with CKD Stages 3-5 compared to 59% of adults with CKD Stages 1-2 and 56% of
those without CKD.

Discussion
There is a substantial burden of CVD and its risk factors among U.S. adults with CKD
Stages 3-5 and, to a lesser extent, for adults with CKD Stages 1-2 even after accounting for
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differences in age, sex, and race. Our findings represent the most current estimates of the
cardiovascular risk factor burden and control among adults with and without CKD in the
U.S. We found that adults with CKD compared to those without CKD are more likely to
have multiple clinically recognized cardiovascular risk factors, and while the majority of
adults with clinically recognized risk factors reported medication use for risk factor control,
pharmacologic treatment was more common among those with than without CKD,
suggesting more contact with the health care system in this group.

Few studies have focused on the burden of CVD and its risk factors in moderate forms of
CKD in the general population.11, 13, 14 In NHANES 1999-2004, the prevalence of
hypertension, diagnosed diabetes, and high cholesterol was 70.5%, 16.8%, and 44.4%,
respectively, in adults with CKD Stage 3 (eGFR 30-59 mL/min/1.73m2; adults with
eGFR<30mL/min/1.73m2 were excluded) and 57.4%, 21.6%, and 33.6%, respectively, in
adults with albuminuria (UACR≥30 mg/g), all substantially higher than the prevalence
observed in adults without stage 3 CKD (eGFR ≥60mL/min/1.73m2) or without albuminuria
(UACR<30mg/g).11 Similarly in the Framingham Offspring cohort (1998-2001), the burden
of hypertension (71.2% vs. 42.7%), diabetes (23.5% vs. 11.9%), and prevalent CVD (32.0%
vs. 10.7%) was higher among those with CKD (eGFR <59 mL/min/1.73m2 in men; <64 mL/
min/1.73m2 in women) as compared to those without CKD.13 Our findings extend the
current literature to report on cardiovascular risk factor burden separately in persons with
reduced eGFR regardless of albuminuria status (CKD Stages 3-5) and those with
albuminuria without reduced eGFR (CKD Stages 1-2). Given the differences in kidney
disease categorization and risk factor definitions, direct comparisons between our findings
and prior work are not straightforward, although our findings are consistent with prior
studies in that the burden of hypertension, diabetes, and prevalent CVD continue to be
significantly higher in U.S. adults with CKD when compared to those without CKD.

We found that the prevalence of hypercholesterolemia was similar across the three groups
based on kidney disease status in contrast to prior NHANES work which defined high
cholesterol using a higher cut point (total cholesterol ≥240 mg/dL).11 Nevertheless the
importance of serum lipids levels in CKD should not be overlooked. Adults with CKD can
have altered lipid profiles even in early stages of CKD, such as elevated triglycerides and
decreased HDL cholesterol in the presence of low-to-normal LDL cholesterol.23 The extent
of these differences in the lipid profile may not be fully captured by total cholesterol alone,
potentially underestimating the role of serum lipids in CVD risk in this population.

Prior work investigating cardiovascular risk factor treatment and control in moderate forms
of CKD has focused on hypertension. In NHANES 1999-2002, the prevalence of
uncontrolled blood pressure in adults with hypertension was higher in those who also had
CKD (Stages 3-4, with eGFR ≥15 and <60 mL/min/1.73m2, 71.8%) than in adults who did
not have CKD (eGFR ≥60mL/min/1.73m2, 56.4%).12 By 2003-06, the prevalence of
uncontrolled blood pressure in hypertension decreased both in adults with CKD (66.3%) and
without CKD (47.3%).12 Our findings from NHANES 2007-10 are consistent with a
continued decline in the prevalence uncontrolled blood pressure in hypertension in adults
with and without CKD. We also found, however, that the prevalence of uncontrolled
hypertension was higher in adults CKD Stages 1-2 compared to CKD stages 3-5, suggesting
that adults with albuminuria could benefit from targeted interventions to improve blood
pressure control.

The increased prevalence of clinically recognized CVD, risk factors, and their treatment
among adults with CKD may be partially attributable to the older age of persons with CKD
and more frequent contact with the health care system. The increased prevalence of risk
factor treatment in adults with CKD is consistent with current K/DOQI and JNC-7
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guidelines, which recommend that adults with CKD be considered high risk for CVD risk
stratification and the application of lower blood pressure treatment goals.8, 9 Nevertheless,
despite the higher prevalence of treatment for hypertension, diabetes, and
hypercholesterolemia, the proportion of adults with CKD currently achieving risk factor
control was low. This suboptimal risk factor control in spite of higher treatment rates may be
due to the low disease awareness of CKD among patients and clinicians.24, 25 Estimates
from the 1999-2008 NHANES demonstrate that only 6-9% of adults with CKD are aware of
their disease.24, 25 Low patient awareness may also reflect low physician awareness of the
importance of CKD, potentially leading to less intensive treatment in patients who may
benefit from more aggressive risk factor control. Increasing awareness of CKD and its
associated high CVD risk in both patients and health care providers may improve adherence
and treatment intensification to reduce CVD risk and may lead to improvements in
prevention and early detection of CKD. A greater emphasis in current guidelines on CKD as
a CHD risk equivalent in guidelines for cardiovascular risk factor control could help towards
achieving this goal.

While we focused on the burden of CVD and its major risk factors in CKD, it is also
important to consider the impact of CKD in CVD. CKD and CVD share several risk factors
and CKD is an established risk factor for cardiovascular events.26 The burden of CKD in
adults with CVD is also high and has increased considerably in the past two decades in the
US, from 25.4% in 1988-94 to 40.8% in 2005-10.27

Several limitations of this study deserve consideration. The cross-sectional design limits our
ability to assess the directionality of observed associations. In contrast to hypertension,
diabetes, and hypercholesterolemia, prevalent CVD was assessed based solely on self-
reported physician diagnoses. Adults with CVD, with a more adverse cardiovascular risk
factor profile, and/or with severe forms of kidney disease are at increased risk of mortality
and may be less likely to participate in NHANES. Thus, it is possible that our findings
underestimate the prevalence of CVD and its risk factors. Undiagnosed diabetes was
identified using a single HbA1c measurement; it is likely that we would identify additional
cases if our definition included fasting plasma glucose. However, fasting plasma glucose is
only available in a subsample of participants whereas HbA1c was measured in all
participants who provided a blood sample. Current guidelines define CKD as reduced GFR
or albuminuria for a period of at least three months,8 whereas we assessed kidney function
based on single measurements of serum creatinine and UACR, which may have resulted in
misclassification and overestimation of CKD, particularly for albuminuria in CKD Stages
1-2. The use of single spot urine samples for UACR may also underestimate risk factor
burden among adults with CKD stages 1-2, as while repeated UACR measurements may
identify fewer adults with albuminuria, those identified would have more severe disease.
Thus, our findings likely represent a conservative risk burden estimate in this group.

There are several strengths of this study. This study benefited from the large nationally
representative sample and its cross-sectional design, which is ideal for estimating risk factor
burden in the general population. Our study sample was comprised of persons from the two
most recent NHANES cycles and our findings represent the most current estimates of
cardiovascular risk factor burden among adults with and without CKD in the U.S.
Furthermore, all clinical measures used to assess kidney function and cardiovascular risk
factors were obtained using standardized protocols and trained personnel.

In summary, we have updated estimates of the high burden of CVD and its risk factors
among U.S. adults with CKD and demonstrated the differences between CKD stages marked
by reduced kidney function or only albuminuria. Treatment for hypertension, diabetes, and
hypercholesterolemia was more common in the presence of CKD, although the proportion
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achieving optimal risk factor control overall and among those under treatment was low.
There is room for substantial improvement in cardiovascular risk factor control among U.S.
adults with CKD.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Number of prevalent cardiovascular risk factors among U.S. adults by chronic kidney
disease (CKD) group. Error bars represent +/- the standard error.
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Table 2
Characteristics and cardiovascular disease (CVD) risk factor burden by chronic kidney
disease (CKD) group, U.S. adults aged 20 years or older, NHANES 2007-2010

Characteristic No CKD CKD Stages 1-2 CKD Stages 3-5

NHANES participants, n* 8809 984 948

Age (years) 44.9 (0.3) 52.1 (0.6) 71.2 (0.7)

Sex (% women) 49.7 (0.5) 55.2 (1.8) 60.7 (1.9)

Race/ethnicity (%)

 Non-Hispanic White 69.3 (2.5) 62.7 (3.7) 81.6 (2.1)

 Non-Hispanic Black 10.3 (1.0) 13.4 (1.5) 9.6 (1.3)

 Hispanic† 13.7 (1.7) 17.3 (2.6) 5.6 (1.3)

 Other‡ 6.7 (0.8) 6.5 (1.6) 3.1 (0.8)

Smoking status (%)

 Current 22.1 (0.9) 24.2 (1.6) 9.2 (1.0)

 Former 23.5 (0.8) 24.8 (1.5) 39.0 (1.7)

 Never 54.3 (1.3) 51.0 (2.0) 51.7 (2.1)

Body Mass Index (kg/m2) 28.4 (0.1) 29.8 (0.4) 29.4 (0.2)

Estimated glomerular filtration rate (mL/min/1.73m2) 98.2 (0.5) 94.5 (0.8) 47.5 (0.5)

Urinary albumin-to-creatinine ratio (mg/g) 5.8 [4.0, 8.8] 61.8 [40.5, 131.5] 12.1 [5.9, 38.4]

Hypertension (%) 31.7 (0.8) 57.8 (2.0) 85.6 (2.0)

 Undiagnosed 17.0 (1.3) 21.1 (1.8) 17.0 (1.3)

 Diagnosed 83.0 (1.3) 78.9 (1.8) 83.0 (1.3)

Diabetes (%) 8.0 (0.4) 29.7 (2.0) 30.7 (1.7)

 Undiagnosed 24.8 (1.6) 17.1 (2.5) 13.5 (2.5)

 Diagnosed 75.2 (1.6) 82.9 (2.5) 86.5 (2.5)

Hypercholesterolemia (% with ≥200 mg/dL) 69.8 (0.7) 72.2 (2.3) 74.3 (2.4)

 Undiagnosed 39.1 (1.0) 30.0 (1.0) 20.0 (1.0)

 Diagnosed 60.9 (1.0) 70.0 (2.4) 80.0 (2.2)

History of CVD (%) 5.5 (0.3) 13.0 (1.4) 29.6 (2.2)

History of coronary heart disease or myocardial infarction (%) 3.7 (0.3) 8.0 (1.1) 17.6 (1.4)

History of stroke (%) 1.9 (0.2) 5.3 (0.8) 12.0 (1.7)

History of congestive heart failure (%) 1.3 (0.1) 3.9 (0.6) 11.1 (1.5)

Note: Presented as weighted mean (standard error) for continuous and weighted proportions for categorical characteristics

*
Corresponds to 195 million adults with no CKD, 16 million with CKD Stages 1-2, and 14 million with CKD Stages 3-5 in 2010 when weighted

estimates from the NHANES 2007-10 are applied to the 2010 U.S. Census

†
Includes Mexican American and Other Hispanic

‡
Includes all other race/ethnic groups, including multiracial
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Table 3
Age-, sex-, and race-adjusted prevalence ratios of the association of CKD status with
cardiovascular disease risk factors, overall and by history of CVD, U.S. adults aged 20 or
older

No CKD CKD stage 1-2 CKD stage 3-5

Overall Sample

Hypertension 1.00 (Ref) 1.37 (1.27, 1.48) p<0.001 1.19 (1.12, 1.27) p<0.001

Hypercholesterolemia 1.00 (Ref) 0.98 (0.92, 1.05) p=0.56 0.90 (0.84, 0.97) p=0.004

Diabetes 1.00 (Ref) 2.53 (2.21, 2.89) p<0.001 1.59 (1.38, 1.84) p<0.001

History of CVD 1.00 (Ref) 1.44 (1.18, 1.77) p<0.001 1.50 (1.24, 1.81) p=0.001

Adults with history of CVD

Hypertension 1.00 (Ref) 1.21 (1.09, 1.33) p<0.001 1.19 (1.00, 1.28) p=0.05

Hypercholesterolemia 1.00 (Ref) 1.04 (0.89, 1.22) p=0.60 0.98 (0.86, 1.11) p=0.70

Diabetes 1.00 (Ref) 2.15 (1.74, 2.66) p<0.001 1.59 (1.26, 2.01) p<0.001

Adults with no history of CVD

Hypertension 1.00 (Ref) 1.39 (1.29, 1.51) p<0.001 1.27 (1.18, 1.36) p<0.001

Hypercholesterolemia 1.00 (Ref) 0.98 (0.92, 1.04) p=0.47 0.91 (0.84, 0.98) p=0.02

Diabetes 1.00 (Ref) 2.55 (2.22, 2.93) p<0.001 1.52 (1.28, 1.81) p<0.001
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Table 4
Prevalence of risk factor treatment and control in adults with self-reported physician
diagnoses of hypertension, diabetes, or hypercholesterolemia by chronic kidney disease
(CKD)

No CKD CKD stage 1-2 CKD stage 3-5

% (S.E.) % (S.E.) % (S.E.)

Diagnosed Hypertension*

Untreated 20 (1.3) 9.7 (1.9) 2.5 (0.7)

Treated† 80 (1.3) 90.2 (1.9) 97.5 (0.7)

 Treated, Uncontrolled Blood Pressure‡  31 (1.3)  58 (3.9)  56 (2.4)

 Treated, Controlled Blood Pressure‡  69 (1.5)  42 (3.9)  44 (2.4)

Diagnosed Diabetes*

Untreated 15 (2.2) 8.1 (1.5) 7.8 (1.7)

Treated† 85 (2.2) 91.9 (1.5) 92.2 (1.7)

 Treated, Uncontrolled HbA1c§  52 (3.7)  58 (4.8)  44 (3.5)

 Treated, Controlled HbA1c§  48 (3.7)  42 (4.8)  55 (3.5)

Diagnosed Hypercholesterolemia*

Untreated 39 (1.6) 24 (2.4) 15 (1.7)

Treated† 61 (1.6) 76 (2.4) 85 (1.7)

 Treated, Uncontrolled Hypercholesterolemia¶  44 (1.6)  41 (3.9)  32 (2.4)

 Treated, Controlled Hypercholesterolemia¶  56 (1.6)  59 (3.9)  68 (2.4)

*
Diagnosed hypertension, diabetes, and hypercholesterolemia are defined as a physician or health care professional diagnosis based on self-report.

†
Treated and untreated hypertension, diabetes, or hypercholesterolemia defined as medication use for these risk factors based on self-report.

‡
Uncontrolled blood pressure: ≥140/90 mmHg (≥130/80 mmHg for eGFR <60mL/min/1.73m2, UACR>200 mg/g, or diabetes); controlled blood

pressure: <140/90 mmHg (<130/80 mmHg for eGFR <60mL/min/1.73m2, UACR>200 mg/g, or diabetes)

§
Uncontrolled HbA1c: ≥7.0%; controlled HbA1c: <7.0%

¶
Uncontrolled hypercholesterolemia: total cholesterol ≥200 mg/dL; controlled hypercholesterolemia: total cholesterol <200 mg/dL.
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