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Abstract

Objectives: Current estimates of aortic stenosis (AS) frequency have mostly relied on cross-

sectional echocardiographic or longitudinal administrative data, making understanding of AS 

burden incomplete. We performed case adjudications to evaluate the frequency of AS and assess 

differences by age, sex and race in an older cohort with long-term follow-up.
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Methods: We developed case-capture methods using study echocardiograms, procedure and 

diagnosis codes, heart failure events and deaths for targeted review of medical records in 

the Cardiovascular Health Study to identify moderate or severe AS and related procedures or 

hospitalizations. The primary outcome was clinically significant AS (severe AS or procedure). 

Assessment of incident AS burden was based on subdistribution survival methods, while 

associations with age, sex and race relied on cause-specific survival methods.

Results: The cohort comprised 5,795 participants (age 73±6, 42.2% male,14.3% Black). 

Cumulative frequency of clinically significant AS at maximal 25-year follow-up was 3.69% 

(probable/definite) to 4.67% (possible/probable/definite), while the corresponding 20-year 

cumulative incidence was 2.88 to 3.71%. Of incident cases, about 85% had a hospitalization 

for severe AS, but roughly half did not undergo valve intervention. The adjusted incidence of 

clinically significant AS was higher in men (HR=1.62 [95% CI=1.21-2.17]) and increased with 

age (HR=1.08 [95% CI=1.04-1.11]), but was lower in Blacks (HR=0.43 [95% CI=0.23-0.81]).

Conclusions: In this community-based study, we identified a higher burden of clinically 

significant AS than reported previously, with differences by age, sex, and race. These findings 

have important implications for public health resource planning, although the lower burden in 

Blacks merits further study.

Keywords

Aortic stenosis; Aortic valve replacement; Epidemiology; Aging; Race Differences

Introduction

Calcific aortic valve disease (CAVD) is a biologically active disorder that can progress to 

severe aortic stenosis (AS).1 Onset of symptoms heralds a poor prognosis2 unless outflow 

obstruction is relieved by aortic valve replacement (AVR).3 There are as yet no proven 

medical therapies for CAVD.2

There remain notable gaps in our understanding of the population burden of severe AS. 

Epidemiologic studies have provided information on the frequency of CAVD, but have relied 

principally on echocardiographic screens4–8 or administrative data,9–11 often reporting point 

prevalences of disease. Such cross-sectional estimates are apt to underestimate the burden of 

disease, while hospitalization-related administrative data can lead to misclassification.10,11 

Moreover, much of the available information on prevalence and incidence drawn from 

administrative data captures both moderate and severe AS,9–11 aggregates AS of any 

severity,12 or combines AS and aortic regurgitation,13 such that specific figures for severe 

AS are lacking. Such features also limit exisiting studies of race differences in CAVD.14,15

We addressed these gaps in a racially mixed study of older adults that performed 

standardized echocardiography and subsequent surveillance for cardiovascular events by 

validating all administrative or clinically suspected cases of important AS over long-term 

follow-up.
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Methods

Study Population

The Cardiovascular Health Study (CHS) is a longitudinal investigation of cardiovascular 

disease in community-dwelling adults≥65 recruited from random age- and sex-stratified 

Medicare eligibility lists at four U.S. centers.16 In 1989-1990, a first cohort (n=5,201) 

was enrolled, followed in 1992-1993 by a second cohort (n=687) to increase Black 

representation.17 Visits included history, physical and laboratory assessments. Participants 

were not involved in design/conduct or reporting/dissemination of this research.

Echocardiography was performed in 1989-199018 (first cohort) and 1994-199519 (first 

and second cohorts). Ninety-three participants from the second cohort did not return in 

1994-1995, leaving 5795 for the current analysis.

Participants were followed for cardiovascular events using semi-annual contacts to identify 

interim hospitalizations.20 Discharge summaries from all hospitalizations were obtained, 

de-identified and stored (>99% success). Additional medical records were obtained for 

cardiovascular hospitalizations, including echocardiography and procedure reports.

Echocardiography

Methods for the 1989-199018 and 1994-199519 echocardiograms have been described. 

Grading of AS at the 1989-1990 echocardiograms relied on peak transaortic gradient, with 

moderate stenosis defined by a peak gradient=40-59 mm Hg (peak velocity=3.16-3.84 m/s), 

and severe by a peak gradient≥60 mm Hg (peak velocity≥3.87 m/s). In the 1994-1995 

echocardiograms, grading was based on peak transaortic velocities and semi-quantitative 

assessment of leaflet opening. Moderate AS was defined as peak velocity=3.0-3.9 m/s or 

moderately reduced leaflet opening, while severe AS required a peak velocity≥4.0 m/s or 

severely reduced leaflet opening.

Case Capture

We defined 5 screening methods to identify participants most likely to have AS during 

follow-up: procedure screen, diagnosis screen, heart failure screen, echocardiography 

screen, and cause-of-death screen (Table S1). For participants selected, three investigators 

performed serial review of all available hospitalization records through June 2014. Inter-

reviewer agreement for clinically significant AS was excellent (kappa=1.0). Onset of AS 

was defined as the date of earliest clinical recognition. The yield of the screening methods is 

given in the Supplemental Methods.

Sensitivity analyses explored the extent of AS underdetection by these case-capture 

methods. Hospital records from selected participants not meeting any of the screening 

criteria were reviewed. These reviews targeted 50 participants each having the following 

AS-related features, identified by ICD-9 codes: syncope (780.2), angina (413.9), myocardial 

infarction (410.xx), and echocardiography (88.72). Of the 200 selected, 6 had two of the 

above features, leaving 194 participants for sensitivity reviews.
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Endpoints

The severity of AS was determined using quantitative parameters from clinical 

echocardiography or catheterization. For moderate AS, this included peak transaortic 

velocity=3.0-3.9 m/s, mean gradient=25-39 mm Hg, and estimated aortic valve area 

(AVA)=1.1-1.5 cm2. For severe AS, corresponding values were peak velocity≥4.0 m/s, 

mean gradient≥40 mm Hg, and AVA≤1.0 cm2. Each case of moderate or severe AS was 

categorized as “definite” if all 3 quantitative parameters were met, “probable” if 2/3, and 

“possible” if 1/3 was met. If detected by standardized CHS echocardiograms, AS was 

classified as “probable”. When quantitative data were not available, assessments of AS 

severity by clinical providers were used instead, and AS categorized as “probable” or 

“possible” based on clinical information.

The primary endpoint was “clinically significant AS,” defined as severe AS (with or without 

symptoms) or AS-related procedure. Secondary endpoints comprised AS procedures, AS 

hospitalizations, and moderate or severe AS. We considered probable/definite and possible/

probable/definite cases of AS.

Deaths were ascertained by contacts with next-of-kin, medical records and/or death 

certificates.

Covariates

Self-reported race was categorized as Non-Black (97% White) vs. Black; 0.01% were 

Hispanic. Hypertension was defined as systolic blood pressure≥140 mmHg, diastolic≥90 

mmHg or antihypertensive therapy; diabetes as fasting glucose≥126 mg/dl, non-fasting 

glucose≥200 mg/dl or antihyperglycemic therapy; hypercholesterolemia as LDL≥128 mg/dl 

(median) or statin therapy; and chronic kidney disease (CKD) as glomerular filtration 

rate<60 ml/min/1.73 m2.21 Covariate missingness was 6.5% for income, and <5% otherwise.

Statistical Analysis

We calculated cumulative frequency of AS endpoints by combining prevalent and incident 

cases over the entire follow-up period in the numerator and all eligible participants at 

baseline in the denominator. Given the high competing risk of death, cumulative incidence 

was calculated by subdistribution survival methods to give estimates of AS-related burden.22 

This approach assumes that participants who die remain in the risk set throughout follow-up, 

even though such individuals can no longer develop the outcome of interest.23 Because 

this can have a substantial downward influence on event rates over long-term follow-up, 

we present cumulative incidence at 10, 15, and 20 years. We also determined cumulative 

incidence using cause-specific methods, because these calculate risk in individuals who are 

alive, allowing better assessment of risk factor associations.22 In addition, we used cause-

specific methods to calculate incidence rates for comparison with prior studies, censoring 

individuals at the earliest date of incident event, death, or last follow-up. We computed 

95% confidence intervals for frequency and incidence estimates using a quasi-Poisson 

model. Cumulative frequencies, cumulative incidences and incidence rates were stratified by 

demographic factors. We additionally stratified cumulative incidences by cardiovascular risk 

factors. To compare time to event by demographic factors, we fitted Cox models using both 
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subdistribution and cause-specific methods, relying on the latter to evaluate associations. 

An initial model adjusted for age, sex and race. A subsequent model additionally adjusted 

for income, education, hypertension, diabetes, smoking, hypercholesterolemia and CKD. 

Statistical significance was defined by p<0.05. Analyses were performed in R, version 3.6.3 

(Vienna, Austria).

Results

Baseline Characteristics and Cumulative Frequency

Baseline characteristics are presented in Table 1. For the analysis of cumulative frequency, 

there were 14/26 participants with AVR at baseline echocardiography for unknown 

indication, and another 3 with missing data for AS classification, leaving 5778 eligible 

participants. Cumulative frequency estimates of probable/definite AS are detailed in Table 

2. The proportion with any occurrence of clinically significant AS was 3.69%; among 

severe AS cases, 90.9% were adjudicated using quantitative diagnostic data. For secondary 

outcomes, the proportions for AS procedures and moderate or severe AS were 1.63% and 

6.02%, respectively. Overall, 87.99% of the cohort died during follow-up; numbers were 

higher for men than women, and non-Blacks than Blacks. Results incorporating possible 

outcomes are provided in Table S2. The cumulative frequency for possible/probable/definite 

clinically significant AS was 4.67% (91% adjudicated with quantitative data), whereas that 

for moderate or severe AS was 7.04%. Similar sex and race patterns were observed as for 

probable/definite outcomes.

Among probable/definite cumulative AS cases, 19 (8.9%) with clinically significant AS and 

40 (11.5%) with moderate or severe AS were detected at baseline echocardiography. Of 

the 7 participants (6 from the first cohort) with severe AS at baseline echocardiography, 

presumed asymptomatic, 2 had a subsequent AS hospitalization, another 2 underwent AVR, 

and 3 died of non-AS causes. Another 2 participants from the first cohort had severe AS, 

and 33 moderate AS, newly detected at the 1994-95 echocardiogram. Both participants with 

severe AS subsequently had an AS hospitalization.

Cumulative Incidence and Incidence Rates

Median follow-up for clinically significant AS was 13 (maximum 25) years. For this 

analysis, exclusions consisted of 120 individuals with missing AS information in baseline 

echocardiograms, 26 with AVR at baseline, and 2 with missing files for incident events. 

This left 5647 participants for analysis of incident AS procedure or hospitalization. After 

excluding prevalent cases, there were 5640 and 5620 participants available for analysis of 

clinically significant AS and moderate or severe AS, respectively.

Cumulative incidence plots of death and probable/definite AS outcomes are shown in 

Figure 1. For each AS outcome, cumulative incidence was substantially lower for the 

subdistribution than cause-specific method, reflecting the much higher competing risk of 

mortality.

The cumulative-incidence proportions for probable/definite AS events and death at 10, 15, 

and 20 years of follow-up, both overall and by demographic strata, are given in Tables 3 and 
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4, and Figure 2. The focus is on calculating the burden on the entire risk set (subdistribution 

method) rather than in those alive (cause-specific method), but both are presented to 

illustrate differences. At 20 years, overall subdistribution cumulative incidence was 2.88% 

for clinically significant AS and 4.71% for moderate or severe AS. Corresponding 

proportions for AS procedures and hospitalizations were 1.35% and 2.47%, respectively. 

Excepting AS procedures, cumulative incidences of AS outcomes across increasing age 

categories at 20 years were numerically higher in the 75-84 than the <75 year-old group, but 

not the ≥85 year-old group. By contrast, death increased progressively across age categories. 

Men showed numerically higher cumulative incidences of AS outcomes than women, as did 

non-Black than Black participants. For death, men and Blacks showed higher proportions. 

The corresponding cumulative incidences for possible/probable/definite incident AS are 

provided in Tables S3 and S4. Overall cumulative incidence of clinically significant AS at 

20 years was 3.71%. Demographic patterns were mostly similar to probable/definite AS 

outcomes.

As shown in Tables S5–S7, we explored cumulative incidences of AS outcomes by 

cardiovascular risk factors. Using subdistribution methods, cumulative-incidence proportions 

of clinically significant AS at 20 years were numerically higher for participants with 

hypertension (3.33 vs. 2.50%), diabetes (3.35 vs. 2.93%) and hypercholesterolemia (3.15 vs. 

2.58%), but not current/former smoking (2.80 vs. 2.99%) and CKD (2.76 vs. 2.97%), than 

their counterparts. Largely comparable patterns were observed for secondary AS outcomes. 

Findings were broadly similar using cause-specific methods, although proportions were 

higher, particulary with longer follow-up.

We also calculated cause-specific incidence rates, shown for probable/definite AS outcomes 

in Table S8. The overall incidence rate of clinically significant AS was 2.48 per 1000 

person-years, and for moderate or severe AS 4.05 per 1000 person-years. Incidence rates 

showed numerically higher values for men, non-Blacks, and increasing age categories. 

Corresponding incidence rates for possible/probable/definite AS are provided in Table S9.

In adjusted comparisons using subdistribution methods, Black race was associated with 

lower risk of clinically significant AS after adjustment for demographic factors (HR=0.40; 

95% CI=0.21-0.75; p=0.004), but age (HR=0.99; 95% CI=0.97-1.02; p=0.36) and male sex 

(HR=1.24; 95% CI=0.93-1.65; p=0.15) were not. Additional adjustment for socioeconomic 

status and cardiovascular risk factors did not materially change the findings. By contrast, 

cause-specific methods showed that, in addition to an inverse association for Black race 

(HR=0.43; 95% CI=0.23-0.81; p=0.010), both age (HR=1.08; 95% CI=1.04-1.11; p<0.001) 

and male sex (HR=1.62; 95% CI=1.21-2.17; p<0.001) were associated with higher risk of 

clinically significant AS. These associations were similar after further adjustment.

Sensitivity Analysis

Review of a sample of participants at increased risk found just 1 previously undetected case 

of clinically significant AS (0.5%).
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Discussion

Main Findings

In this study, we combined baseline echocardiography with targeted chart-review to identify 

advanced AS, related procedures and hospitalizations, and determine their respective 

cumulative frequency and/or incidence. Our case-capture method was highly successful, 

failing to identify <0.5% of clinically significant AS cases. This ascertainment yielded a 

cumulative frequency of probable/definite clinically significant AS of 3.69%, increasing to 

4.67% when possible cases were included. The corresponding 20-year cumulative incidence 

of clinically significant AS ranged from 2.88% to 3.71%. After adjustment, the risk of 

new-onset probable/definite clinically significant AS was 8% higher per year of age, 1.6-fold 

greater in men than women, and <½ as high in Blacks as non-Blacks.

Prior Studies

To our knowledge, this is the largest population-based study to undertake validation of 

prevalent and incident AS cases. It is also the first to do so in a racially mixed cohort or 

over 25-year follow-up, and to account for competing risk of mortality. Most prior studies 

assessing prevalence of AS have employed one-time echocardiography to estimate cross-

sectional proportions of disease. Meanwhile, existing studies of AS incidence have primarily 

relied on administrative data, which can lead to misclassification.9–11 Only one prior study 

from Norway combined serial echocardiograms with medical records to arrive at point 

prevalences and incidence rates, but only aggregate figures for any AS were reported.24

The cumulative frequency of clinically significant AS determined here, 3.69 to 4.67% 

overall (4.00 to 5.11% in non-Blacks), exceeds prior cross-sectional estimates mostly 

among people of European descent. A meta-analysis of echocardiographic studies reported 

a prevalence of severe AS of 3.38% in individuals ≥75 years.25 This contrasts with cross-

sectional echocardiographic prevalences ranging from 0.7% for moderate or severe AS in 

ARIC (mean age 76)26 to 3.8% for severe AS in AGES–Reykjavik, where the breakdown 

was 0.92% (<70 years), 2.4% (70-79), and 7.3% (≥80).6

Our cumulative frequencies give a more accurate estimate of the true population burden 

of disease than do cross-sectional estimates. Given that most advanced AS develops in 

older adults, that our study was open to community-dwelling individuals, and that 88% of 

the cohort was deceased by follow-up end, these cumulative frequencies may approximate 

lifetime prevalence of AS.

The present cause-specific incident rates of clinically significant AS are also higher than 

previously reported in regional or national populations based on administrative data, even 

though such data tend to capture both moderate and severe AS.9,11,12 Although these 

ecological comparisons must be interpreted with caution, they do suggest that our case-

capture methods achieved more complete AS identification than possible with administrative 

data alone.

Our assessment of cumulative incidence using subdistribution and cause-specific survival 

methods highlights the impact of mortality on the corresponding estimates. The 
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subdistribution method gives preferred estimates of AS burden in this older cohort.22 But 

because this technique keeps deceased individuals in the risk set throughout follow-up, it 

drives down the risk of AS among groups at high likelihood of mortality.23 Hence, apart 

from the higher cumulative-incidence proportions generally obtained for the cause-specific 

compared to subdistribution method, groups susceptible to higher mortality often showed 

less marked numerical differences in AS incidence than their counterparts in subdistribution 

than cause-specific estimates. This is illustrated by the clinically significant AS proportions 

documented for the <75 versus 75-84 year-old group or men versus women, including at 

10-year follow-up.

In determining risk-factor associations with AS outcomes, cause-specific methods are 

preferred.22 Our cause-specific, but not subdistribution, Cox-regression analyses support 

previous observations of higher AS incidence with age or male sex.10,11 The present results, 

both from subdistribution and cause-specific analyses, also show marked race differences in 

the burden of AS. These are consistent with findings from prior echocardiographic studies, 

including CHS, noting lower prevalence of AS26,27 or its development19 in Blacks, and 

from administrative data showing reduced incidence of aortic valve disorders in this racial 

group.15 Our results newly show that this also applies for adjudicated AS outcomes. The 

basis for this lower burden of AS is not well defined, but Blacks have been documented 

to have sharply lower frequency of bicuspid aortic valve and to be less susceptible to 

vascular calcification.27 Because presence of bicuspid valve was not systematically assessed 

in CHS echocardiograms, we cannot evaluate its contribution to race or sex differences 

documented here. Notwithstanding that all CHS participants were Medicare eligible and had 

standardized semi-annual contacts, it is also possible that lower access to care may have led 

to underdetection of AS in Black participants. Further research is necessary to determine the 

true extent of these racial differences in AS susceptibility and underlying mechanisms.

Implications

Among newly diagnosed clinically significant AS cases in our study, ~85% had a 

hospitalization for this condition, yet ~½ of these symptomatic participants did not undergo 

a procedure. Given that the study period largely predates transcatheter AVR, this reflects 

recognized barriers or ineligibility for surgical AVR in elders.28

With transcatheter AVR now approved for patients at low surgical risk, our estimates of 

cumulative frequency may be applied to project the broader need for this resource-intensive 

procedure.29 The current number of Americans ≥65 of 46 million is forecast to reach 

≥98 million by 2060.30 If the cumulative frequency ranges from 3.69 to 4.67%, and 75% 

are symptomatic,25 this means that currently ~1.3 to 1.6 million Americans would merit 

consideration for AVR. By 2060, these figures will increase to 2.7 to 3.4 million.

Limitations

The burden of AS in this sample may have been reduced by decreased study participation 

of people with prevalent disease, particularly those not living independently. Although 

determination of AS at study baseline or, for the first cohort, the early follow-up period, 

made use of standardized echocardiograms, identification of incident AS from hospital 
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records depended on participants coming to medical evaluation. Our study would therefore 

fail to capture participants with asymptomatic AS or no access to care. Yet the Medicare 

eligibility of this population and its high rate of hospitalizations, together with the fact 

that over long-term follow-up severe AS frequently becomes symptomatic, would limit 

such instances. Similarly, a proportion of cases of advanced AS may have been missed 

or not fully classified because of deaths or serious comorbidities. Last, the present 

estimates derived from chart review were based on available information. Incomplete 

information, including lack of quantitative measures or their discordance, may have led to 

misclassification. On balance, however, the frequencies given here are likely underestimates 

of true AS burden.

Conclusions

In this cohort, application of case-capture methods over 25 years yielded higher cumultative 

frequency and incidence of clinically significant AS than reported elsewhere. Although 

Blacks showed <½ the risk as non-Blacks, these differences merit caution because of 

potential underdetection in the former group. The improved overall estimates of disease 

burden indicate, however, that the scope of interventional procedures required is more 

substantial than previously appreciated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Messages

What is already known about this subject?

Aortic stenosis has been documented to be common in older adults, but available 

prevalence and incidence estimates mainly come from cross-sectional echocardiographic 

surveys and longitudinal administrative data, predominantly among people of European 

descent.

What does this study add?

This is the first population-based study to apply case-capture methods to adjudicate cases 

of aortic stenosis over long-term follow-up, to use both subdistribution and cause-specific 

survival methods to assess cumulative burden of aortic stenosis and associations for risk 

factors, including among African Americans. Accordingly, the present study identifies 

a higher burden of clinically significant aortic stenosis than previously reported, with 

Blacks having less than one-half the incidence of non-Blacks.

How might this impact on clinical practice?

These findings have important implications for public health resource planning, since 

symptomatic severe aortic stenosis is at present only treatable with expensive surgical 

or transcatheter aortic valve replacement procedures. Although Black and non-Black 

participants in our study underwent regular follow-up throughout the follow-up period, 

the lower estimated burden of aortic stenosis in Blacks requires additional investigation 

given the possible influence of differential access to care.
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Figure 1. 
Cumulative Incidence Plots of AS Events and Death. Subdistribution and cause-specific 

AS refer to the plot for each aortic stenosis outcome calculated by subdistrubtion survival 

methods and cause specific survival methods, respectively. AS = aortic stenosis.
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Figure 2. 
Cumulative Incidence of AS Events and Death at 10, 15 and 20 Years of Follow-Up. AS = 

aortic stenosis; y = years.
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Table 1.

Clinical Characteristics
a
 of the Cohort

Baseline Characteristics Overall (n=5795) Men (n=2445) Women (n=3350) Non-Black (n=4964) Black (n=831)

Age, y 73±6 73±6 73±6 73±6 74±6

Age categories, n (%)

 Age <75 y 3771 (65.1) 1534 (62.7) 2237 (66.8) 4377 (66) 494 (59.4)

 Age 75-84 y 1788 (30.9) 799 (32.7) 989 (29.5) 1502 (30.3) 286 (34.4)

 Age ≥85 y 236 (4.1) 112 (4.6) 124 (3.7) 185 (3.7) 51 (6.1)

Second cohort, n (%) 594 (10.3) 206 (8.5) 388 (11.6) 9 (0.2) 585 (70.4)

Income ≥$16000/y 3155 (58.2) 1595 (68.5) 1560 (50.5) 2898 (62.4) 257 (33.0)

Education

 <High school 1687 (29.2) 717 (29.4) 970 (29.0) 1316 (26.6) 371 (44.9)

 High school 1566 (27.1) 557 (22.9) 1009 (30.2) 1392 (28.1) 174 (21.1)

 >High school 2525 (43.7) 1163 (47.7) 1362 (40.8) 2244 (45.3) 281 (34.0)

Body mass index, kg/m2 26.7±4.7 26.9±5.3 26.4±3.8 26.4±4.5 28.5±5.6

Systolic blood pressure, mm Hg 136±22 135±21 137±22 136±21 140±22

Antihypertensive treatment, n (%) 2734 (47.4) 1097 (45.1) 1637 (49.1) 2212 (44.6) 522 (64.4)

Hypertension, n (%) 2560 (44.6) 998 (41.2) 1562 (47.0) 2050 (41.4) 510 (64.7)

Diabetes, n (%) 841 (15.8) 373 (16.5) 468 (15.4) 678 (14.5) 163 (25.4)

Smoking, n (%)

 Current 677 (11.7) 268 (11.0) 409 (12.3) 555 (11.2) 122 (15.2)

 Former 2430 (42.2) 1394 (57.4) 1036 (31.1) 2120 (42.8) 310 (38.6)

 Never 2656 (46.1) 768 (31.6) 1888 (56.6) 2284 (46.1) 372 (46.3)

LDL cholesterol, mg/dl 130±36 123±33 135±37 130±36 128±36

HDL cholesterol, mg/dl 54±16 48±13 59±16 54±16 58±15

Triglycerides, mg/dl 120 (92, 165) 119 (91, 162) 121 (93,166) 125 (95, 169) 102 (79, 136)

Statin therapy, n (%) 127 (2.2) 32 (1.3) 95 (2.8) 95 (1.9) 32 (3.9)

Hypercholesterolemia, n (%) 2947 (52.1) 1074 (44.9) 1873 (57.3) 2542 (52.2) 405 (51.1)

eGFR, ml/min/1.73 m2 69±19 67±18 70±19 67±17 79±23

Chronic kidney disease, n (%) 1971 (34.4) 879 (36.3) 1092 (33.1) 1830 (37.1) 141 (17.8)

a
Presented as mean±standard deviation or median (interquartile range) for continuous variables, and count (percent) for categorical variables.

eGFR = estimated glomerular filtration rate; HDL = high-density lipoprotein; LDL = low-density lipoprotein; y = years.
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