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Abstract
Objective—We examined several risk factors as possible independent predictors of aortic
stiffness progression among a population based sample of US men.

Methods and Results—A total of 240 men aged 40–49 from the Allegheny County site of the
ERA JUMP Study, who were free of CVD at baseline were evaluated. Aortic stiffness was
measured as carotid-femoral pulse wave velocity (cfPWV) at baseline and after 4.6±0.21(mean
±SD) years of follow-up. Progression of cfPWV was evaluated as relative annual change in
cfPWV (% change/year). Using linear regression, both baseline potential risk factors and their
annual changes were evaluated as possible risk factors for cfPWV progression. Baseline age,
follow-up time, race, heart rate, and medications use were forced in all models. During follow-up,
relative to baseline level, cfPWV increased 0.3%±5.3% per year. In final models the independent
predictors of degree of cfPWV progression were lower levels of adiponectin (β(SE): −1.8(0.8),
P=0.03), higher levels of systolic blood pressure (SBP) (β(SE): 0.07(0.03), P=0.02), greater annual
change in SBP (β(SE): 0.3(0.2), P=0.04), and alcohol consumption ≥ 2 times/week (β(SE):
1.6(0.7), P=0.02).

Conclusions—Lower levels of adiponectin, higher levels and annual changes of SBP, and
alcohol consumption ≥2 times/week are associated with greater progression in aortic stiffness
among relatively healthy middle-aged US men.
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Stiffening in the central arteries, such as the aorta, has been identified as an independent
predictor of coronary heart disease and stroke.1,2 It is a process of structural changes in the
arteries accompanied by collagen increase, elastin degeneration, and vascular smooth
muscle proliferation.3 Greater arterial stiffness can lead to increased cardiac afterload,
impaired coronary blood flow, and increased arterial wall stress,4,5 which collectively
contribute to making arteries more susceptible to endothelial injury and vascular damage. 6

Pulse wave velocity (PWV) is the gold standard method for measuring arterial stiffness,7

and carotid-femoral PWV (cfPWV), in particular, is recognized as the best established
noninvasive measure for assessing central arterial stiffness (aortic stiffness).4,8 Several
cross-sectional studies have assessed factors associated with higher arterial stiffness. High
blood pressure, diabetes,9,10,11 heart rate,12 presence of dyslipidemia, 13,14 and smoking, 15

were reported to be independently associated with greater arterial stiffness. The degree to
which these factors and other potential risk factors are involved in the progression of arterial
stiffness is not completely clear. Studies that assessed possible determinants of progression
of arterial stiffness were mainly conducted in diseased populations (e.g. individuals with
chronic kidney disease or hypertension), 16–21 included a small number of participants,18–22

or followed subjects for a short period of time.18,19,21–24

Results from prospective studies were inconclusive. Factors that were identified as possible
determinants of arterial stiffness progression were not consistent. This could be related to
methodological variations such as; use of different measures for arterial stiffness (central vs.
peripheral), characteristics of study populations (apparently healthy vs. symptomatic
subjects), and statistical methods.

Using a population-based sample of apparently healthy White and African American men
from the Electron-Beam computed Tomography and Risk Factor Assessment in Japanese
and US Men in the Post-World War II Birth Cohort (ERA JUMP) study, we evaluated the
determinants of aortic stiffness progression over a maximum of 6 years of follow-up.
Factors that were assessed for their associations with aortic stiffness progression included
life-style measures, traditional cardiovascular risk factors, inflammatory, hemostatic, and
adipocytokines markers.

Materials and Methods
Subjects

The ERA JUMP study is a population-based study of men aged 40 to 49 years who were
free of cardiovascular disease (CVD), type 1 diabetes, or other severe diseases at baseline
visit (2000-2006).25,26 Subjects were recruited from four sites as follows: Allegheny
County, Pennsylvania, US; Kusatsu, Shiga, Japan; Honolulu, Hawaii, US; and Ansan, South
Korea. Only the Allegheny county site has data on cfPWV at two time points (baseline and a
follow-up visit) and therefore was included in the current study.

At baseline, 417 participants (310 White and 107 African American) were available from
the Allegheny County site for an assessment of cfPWV. We were unable to obtain a
sufficient wave form in either carotid or femoral artery to calculate cfPWV on 50 (12%)
participants. Of 367 participants with baseline cfPWV, 269 (73.3%) were available for
follow-up assessment for cfPWV. Of those, 29 (11%) participants were excluded due to
technical issues with their cfPWV follow-up measures. Thus, our final sample was 240
participants (198 White and 42 African American) with two time points of (baseline and
follow-up) cfPWV measures. Participants who were excluded from the current analyses due
to technical issues or loss to follow-up (n=177) were more likely to be African American,
non-frequent alcohol drinker (nondrinker or drink <2 times/week), have higher levels of
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BMI (mean BMI=29.9 kg/m2 vs. 27.7 kg/m2), have higher levels of glucose and fibrinogen,
and have lower levels of triglycerides. There were no significant differences in baseline
measures of cfPWV, age, systolic blood pressure, heart rate, total cholesterol, HDL, LDL,
insulin, adiponectin, PAI-1, and smoking status. Baseline use of antihypertensive,
antidiabetic, and lipid-lowering medications were similar between those who were included
in the current analyses and those who were not.

Informed consent was obtained from all participants. The study was approved by the
Institutional Review Board of University of Pittsburgh, Pittsburgh, Pennsylvania, US.

Study Variables
All participants underwent a physical examination, laboratory assessment, and lifestyle
questionnaire as described previously.25,26 Body weight and height were measured while the
participant was wearing light clothing without shoes. BMI was calculated as weight in kg/
(height in meter)2. Blood pressure and heart rate were measured in the right arm of the
seated participant after he emptied his bladder and sat quietly for 5 minutes, using an
automated sphygmomanometer (BP-8800; Colin Medical Technology, Komaki, Japan) and
an appropriate-sized cuff. The average of two measurements was used.

Venipuncture was performed early in the clinic visit after a 12-hour fast. Serum samples
were stored at −80°C and shipped on dry ice to the Heinz Nutrition Lab, University of
Pittsburgh (lipids, glucose, insulin, and adiponectin) and University of Vermont (C-reactive
protein (CRP), fibrinogen, and plasminogen activator inhibitor-1 (PAI-1)) for analysis.
Serum lipids, including total cholesterol, low-density lipoprotein cholesterol (LDL-c), high-
density lipoprotein cholesterol (HDL-c), and triglycerides, were determined with
standardized methods according to the Centers for Disease Control and Prevention. Serum
glucose was determined using a hexokinase glucose-6-phosphate-dehydrogenase enzymatic
assay, serum insulin and adiponectin using a radioimmunoassay (Linco Research Inc., St.
Charles, Missouri), CRP using a colorimetric competitive enzyme-linked immunosorbent
assay, fibrinogen using an automated clot-rate assay (Diagnostica Stago, Parsippany, New
Jersey), and PAI-1 levels were determined as the free form (both latent and active) with an
assay originally developed by Dr. Desire Collen and colleagues.27

A self-administered questionnaire was used to obtain information on demographics,
smoking habits, alcohol consumption, and other factors. Smoking was assessed as current,
former or never. Alcohol consumption was assessed as whether the participant drank beer,
wine, liquor, sake (Japanese rice wine), or other alcoholic beverages, with quantity and
frequency. Alcohol drinkers were defined as those who drank alcohol ≥2 times per week.
Uses of medications (antihypertensive, antidiabetic, and lipid-lowering) were reported as
yes/no.

All study measures were collected at both baseline and follow-up visits except for
adiponectin, fibrinogen, and PAI-1, which were only available from the baseline visit.

cfPWV
Carotid-femoral PWV was measured at both baseline and follow-up visits using a
noninvasive automated waveform analyzer (VP2000, Omron Co., Komaki, Japan).28

Following 10 minutes of rest in a supine position, the participant had occlusion and blood
pressure monitoring cuffs placed around both arms and ankles. ECG electrodes were placed
on both wrists, and a phonocardiogram, a microphone for detecting heart sounds, was placed
on the left edge of sternum. Sonographers palpated the left femoral artery and the left carotid
artery and placed handheld multiarray tonometers over these two pulse areas to obtain
femoral and carotid pulse waveforms simultaneously. A foot-pedal was used to start the
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recording. PWV (cm/sec) was calculated as the path length between arterial sites of interest
divided by the time delay between the foot of the respective waveforms. For cfPWV path
length, three distances (in cm) were measured over the surface of the body with a tape
measure: 1) from the suprasternal notch to the sampling site on the left common carotid
artery; 2) from the suprasternal notch to the inferior edge of the umbilicus; and 3) from the
inferior edge of the umbilicus to the sampling site on the left common femoral artery. The
final carotid to femoral path length (Lcf) was calculated by subtracting measurement 1 from
the sum of 2 and 3. Data were collected two times for each participant and the values were
averaged. Intra-class correlation for re-examination was 0.76.

Statistical analyses
It has been argued that including the baseline measure as a covariate in analyses of change
usually lead to an overestimation of results and biased regression coefficients for
predictors. 29 To account for baseline level of cfPWV without introducing the bias described
above, aortic stiffness progression was evaluated as the relative annual change in cfPWV.
This was calculated as (change of cfPWV since baseline) X100 / (baseline measure of
cfPWV X follow-up time).

For covariates that were measured at both time points, annual changes were calculated and
evaluated. Relative annual change in cfPWV was normally distributed. The distribution for
triglycerides, PAI-1, fibrinogen, and adiponectin were highly skewed, and therefore, log
transformation was applied to achieve normality. Linear regression was used to evaluate the
effect of baseline measures as well as annual change in study measures on relative annual
change in cfPWV. First, univariate analyses were performed to determine potential factors
to be included in multivariabel analyses. All risk factors that were found to be associated
with study outcome at p-value ≤0.25 were considered for multivariable analyses. Factors
were entered into multivariable model based on univariate analyses p-values. Factors with
lower p-values were entered first in to the models followed by factors with higher p-values.
Factors were dropped from final models at p-value ≥ 0.1. Age at baseline, follow-up time,
race, heart rate, use of antihypertensive and lipid-lowering medication were forced in all
models. Quartiles for baseline adiponectin were evaluated and tested in relation to relative
annual change in cfPWV to identify any possible threshold effect. Analyses were performed
with SAS v9.2 (SAS Institute, Cary, NC). Models were 2-sided.

Results
Study participants were followed for a mean follow-up time of 4.6±0.2 years (range:3.9–6.1
years). The percent annual change in cfPWV relative to the baseline level ranged from
−16.6% per year to 23.1% per year, with negative values representing a reduction and
positive values representing an increase in cfPWV over the follow-up time relative to the
baseline level.

Table 1 presents summary statistics for both baseline and annual change in study variables.
Participants were mainly White (82.5%) with a mean age at baseline of 45.0 years old. The
majority of the study population never smoked (70.4%) while approximately half of the
study population were consuming alcohol ≥2 times per week (46.7%).

The univariate associations between study variables (baseline and annual changes since
baseline) and the relative annual change in cfPWV are shown in Table 2. Of all assessed
factors, only the baseline measure of adiponectin was significantly associated with
progression in aortic stiffness. Each 1 log unit decrease in adiponectin was associated with
1.8% increase in cfPWV per year relative to the baseline level (P=0.01). Using a significant
level (P-value) of 0.25, systolic blood pressure (SBP), log adiponectin, log PAI-1, alcohol
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consumption, annual change in BMI, annual change in SBP, and annual change in log CRP,
were all considered as potential risk factors and were evaluated in multivariable analyses to
identify independent predictors of aortic stiffness progression. According to the standardized
coefficients in Table 2, an increase of 1SD unit of log adiponectin or of annual change in
SBP produces greater amount of aortic progression (0.16% reduction for adiponectin and
0.11% increase for annual change in SBP) compared to other assessed factors.

Multivariable analyses adjusted for age at baseline, race, follow-up time, heart rate, and use
of antihypertensive and lipid-lowering medications, revealed that baseline levels of
adiponectin, SBP, and alcohol consumption, as well as annual change in SBP to be the main
determinants of aortic stiffness progression among apparently healthy middle-aged men,
Table 3. The adjusted standardized coefficients indicated that the amount of change in aortic
stiffness progression per 1 SD increase in any of these factors is approximately the same.
Additional analyses were performed adjusting this final model for BMI, annual change in
BMI, LDL, annual change in LDL, and smoking status. Results were similar to model
without adjustment (data not shown). Only parsimonious model was presented.

There was a trend for an association between log baseline level of adiponectin and relative
annual change in cfPWV (P=0.01). Evaluating relative annual change in cfPWV by quartiles
of adiponectin showed a threshold effect (Figure 1). Adiponectin levels within the third (9.8
µg/Ml ≤ adiponectin <13.0 µg /mL) and the fourth (adiponectin ≥ 13.0 µg/mL) quartiles
were associated with greater reduction in relative annual aortic stiffnes progression (Q3:
2.4%±1.02% reduction/year, p=0.02; Q4: 2.57%±1.01% reduction/year, p=0.01,
respectively) compared to levels within the first quartile (adiponectin ≤ 7.0 µg/mL).

Discussion
Using a population-based sample of middle-aged apparently healthy men from the ERA
JUMP study Allegheny County site, we evaluated several potential risk factors as possible
determinants of progression of aortic stiffness, using the gold standard measure, cfPWV, 4,8

over an extended period of time. The results from this study are novel and of great interest
given that most of the previous longitudinal studies were conducted among symptomatic
participants. 16–21 Independent of aging, follow-up time, race, heart rate, and use of
medications for blood pressure and lipids, lower baseline levels of adiponectin, higher
baseline levels of SBP, greater annual change in SBP, and baseline level of alcohol
consumption ≥2 times/week were all found to be independently associated with greater
annual increase (progression) in cfPWV relative to the baseline level. The magnitude of
effect for each of these predictors on central arterial stiffness progression was similar,
suggesting that each of these factors should be a target for early intervention. Further, the
threshold identified in the current study for adiponectin level of ≥9.8 µg/mL underscore the
level at which adiponectin appears to be protective against more progression in central
arterial stiffness. Baseline levels of adiponectin ≥9.8 µg/mL were found to be associated
with a reduction in arterial stiffness overtime among this sample of apparently healthy
middle-aged men.

Very few studies have assessed adiponectin as a potential predictor of progression of arterial
stiffness. 19,22 Youn et al, reported a similar effect of plasma levels of adiponectin on heart-
femoral PWV progression in adjusted analyses among 141 patients with treated essential
hypertension followed for 24 months.19 Moreover, Störk et al, evaluated associations
between plasma levels of adiponectin and changes in carotid distensibility (a measure of
arterial stiffness assessed by high-resolution ultrasound) and intima-media thickness among
142 non-diabetic postmenopausal women after 1 year of follow-up. Lower levels of
adiponectin were associated with adverse changes in distensibility and intima media-
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thickness of the carotid artery independent of other potential risk factors.22 Our finding of a
significant effect of baseline level of adiponectin on aortic stiffness progression was in
agreement with these two studies19,22 and extend their findings to apparently healthy
middle-aged men who were followed for a longer duration of time (maximum of 6 years).

Adiponectin is an adipokine that is predominantly secreted by adipocytes and more
abundantly presented in plasma than other adipokines.30,31 Low levels of adiponectin have
been reported as an independent risk factor for hypertension development, 32 myocardial
infarction in men, 33 ischemic cerebrovascular disease,34 and type 2 diabetes.35 Several
mechanisms have been suggested to link adipoenctin with CVD. Adiponectin shows
beneficial effects on energy metabolism, insulin action, lipid metabolism, and
inflammation.31 It has been found to be synthesized and secreted by human
cardiomyocytes.36 Furthermore, studies have shown that adiponectin receptors also exist in
endothelial cells 37,38 and cardiomyocytes.36 These findings, suggest a direct effect of
adiponectin on cardiovascular tissues. Moreover, adiponectin was proposed as having a
direct vasoprotective effect via stimulating endothelial nitric oxide synthase.32,39 Lower
levels of adiponectin are associated with greater smooth muscle proliferation after arterial
injury. In an in vivo study, severe neointimal thickening and increased proliferation of
vascular smooth muscle cells were reported in adiponectin deficient mice. Furthermore,
adenovirus-mediated supplementation of adiponectin was found to decrease neointimal
proliferation.40 The findings from the current study, as well as from other studies,19,22

highlight adiponectin as an important potential therapeutic target for early intervention of
aortic stiffness progression.

We reported a significant positive effect of baseline alcohol consumption ≥2 times/week on
aortic stiffness progression among middle aged men. Sierksma et al, found a J-shaped
association between alcohol consumption and cfPWV among men aged 40–80 years in a
cross-sectional analysis.41 On the other hand, Nakanishi et al, assessed the role of alcohol
consumption on the development of increased cfPWV of at least 8.0m/sec during 10,598
person-years of follow-up among 1,358 Japanese men aged 35-59 years. The authors
reported a dose-dependent association between alcohol consumption and cfPWV increase;
mainly in leaner non-smoker men.42 Our findings of greater aortic stiffness progression
among those who are consuming alcohol ≥2times/week are in agreement with Nakanishi et
al.42 Large intakes of alcohol are associated with greater LDL oxidation, 43 which in turn
may result in greater titers of oxidized LDL antibodies that were found to be associated with
accelerated progression of atherosclerosis.44

Given the nature of our alcohol consumption data (self-reported with limited details) we
were not able to assess if there is any possible dose-dependent association as was reported
by Nakanishi et al.42 Further, there is a possibility that the current analyses may
overestimate the relationship between alcohol consumption and aortic stiffness progression
given the fact that those who were excluded because of missing for baseline and/or follow-
up cfPWV were more likely to be non-drinker or less frequent drinkers (drink alcohol < 2
times/week). Future longitudinal studies should evaluate the association between alcohol
consumption and aortic stiffness progression using a more reliable method to collect alcohol
consumption data with extensive details about type, frequency and habit.

The current study did not find any significant associations between baseline or annual
changes in lipids, BMI, glucose, insulin, and CRP with the progression of central arterial
stiffness in final models. This was in line with what has been reported to date.10 Most
previous studies that assessed associations between potential risk factors and arterial
stiffness, whether cross-sectional or longitudinal, confirmed that blood pressure is associated
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with greater arterial stiffness. There is some evidence for diabetes to accelerate arterial
stiffness while the role of lipids, smoking, and other factors remain unclear.10

The relationship between BMI and arterial stiffness is still under investigation. In a cross-
sectional analysis by Zebekakis et al, the authors have reported an increase in arterial
stiffness with higher BMI in middle-aged and older women, but not in men of any age.45 A
prospective study by Wildman et al, has shown that weight gain was independently
associated with an increase in arterial stiffness in young subjects (mean age=30.4 years).23

Birru et al, found larger waist circumference but not BMI to be a significant predictor of
PWV progression among middle-aged women.24 Our finding of no significant effect of
baseline BMI among middle-aged men on arterial stiffness progression is in agreement with
the cross-sectional analysis by Zebekakis et al. 45 The discrepancies between our null
findings for baseline and annual change in BMI and those reported by Wildman et al, may
be due to differences in statistical methodology (adjusting for baseline level vs. calculating
change relative to baseline level) and the younger age group assessed by Wildman et al.23

Since most of the previous prospective studies of the determinants of arterial stiffness
progression were conducted among diseased populations, more longitudinal studies are
required to evaluate the impact of obesity on arterial stiffness in a larger group of apparently
healthy subjects.

We did not find any effect of either baseline measures or annual changes in lipid makers on
arterial stiffness progression among middle aged men. The effect of serum lipids on arterial
stiffness remains unclear.3 In both studies among participants with familial
hypercholesterolemia 46,47 and those among general population,13,14 the associations
between serum lipids and arterial stiffness (assessed as PWV, compliance, or distensibility)
are not consistent; with studies reporting positive,47,14 negative ,46 or null associations.11,48

Certain aspects of the current study need to be considered when interpreting our findings.
The current study only included middle-aged men (baseline age: 40–49 years), and
therefore, our findings may not be generalizable to women or other age groups. We did not
have both baseline and follow-up cfPWV on 177 of the study participants, and this may
introduce selection bias, however, statistical testing showed that those who were excluded
due to missing the main study outcome were not significantly different from those who were
included in baseline measures of cfPWV, age, SBP, heart rate, total cholesterol, HDL-c,
LDL-c, insulin, adiponectin, PAI-1, smoking status and medication use. We did not measure
adiponectin at follow-up time, and therefore, we were not able to evaluate if a change in
adiponectin over time would have a similar effect to baseline adiponectin on the progression
of aortic stiffness. Although we did not measure high-molecular weight form of adiponectin,
which has been reported as the most active form of adiponectin,30 we as well as others 19,22

were able to report a significant effect of total measure of adiponectin. The major strengths
of the current study include: 1) Evaluating determinants of arterial stiffness using cfPWV in
a population-based sample of apparently healthy middle-aged men followed for a maximum
of 6 years; 2) Assessing the potential role of several risk factors, both as baseline measures
and as annual changes since baseline, on aortic stiffness progression.

In conclusion, lower levels of adiponectin, higher levels of SBP, greater annual change in
SBP, and alcohol consumption ≥2 times/week were found to be independently associated
with greater progression in aortic stiffness among relatively healthy middle-aged US men.
We confirmed the potential impact of greater SBP and changes in SBP on progression of
aortic stiffness. We reported for the first time, among apparently healthy subjects, that lower
levels of baseline adiponectin could be a novel marker for greater risk of aortic stiffness
progression overtime. This underscores the importance of further investigation into the role
of adiponectin as a potential prophylactic therapy for vascular changes. There is a strong
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negative association between plasma levels of adiponectin and fat mass. Adiponectin
decreases with obesity and increases during weight reduction.49,50 Therefore, weight loss
intervention could be one potential method to increase adiponectin to levels that may reduce
aortic stiffness progression. The finding of alcohol consumption as a determinant of aortic
stiffness progression warrants more investigation to assess if there is a specific dose-
dependent effect on central arterial stiffness.
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Figure 1. Relative Annual Change in cfPWV by Adiponectin Quartiles
Adjusted for age at baseline, race, follow-up time, heart rate, use of antihypertensive, lipid
lowering medications, alcohol consumption, SBP, annual change in SBP. cfPWV: carotid
femoral pulse wave velocity.
* Relative annual changes in cfPWV at Q3 and Q4 significantly differ from that at Q1,
P<0.05
† Trend P value =0.01
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Table 1

Baseline Characteristics and Annual Changes Characteristics of the Study Participants

Variable Mean(SD), Median (Q1, Q3)
Or No. (%)

Baseline

Age, Years 45.0(2.9)

White, n (%) 198 (82.5)

BMI, kg/m2 27.7(4.1)

SBP, mm Hg 122.9(11.5)

Heart rate/minute 64.6(8.8)

Medication for hypertension, n (%) 24 (10.0)

LDL-c, mg/dL 134.5(32.8)

HDL-c, mg/dL 48.5(12.8)

Triglycerides, mg/dL 131.0(94.0,193.0)

Total cholesterol, mg/dL 212.8(37.3)

Medication for lipids, n (%) 27 (11.3)

Glucose, mg/dL 98.0(92.0,105.0)

Insulin, uU/mL 12.8(10.2,17.1)

Medication for diabetes, n (%) 3 (1.3)

Adiponectin, µg/mL 9.8(7.0,13.0)

PAI-1, ng/mL 25.9(15.3,39.2)

CRP, mg/L 1.0(0.5, 2.2)

Fibrinogen, mg/L 290.0(252.0,326.0)

Smoking status
  Current, n (%)
  Former, n (%)
  Never, n (%)

26 (10.8)
45 (18.8)
169 (70.4)

Alcohol consumption
  ≥2 times/week, n (%)

112 (46.7)

Baseline PWV, cm/s 835.8(744.0, 934.3)

Annual Change

BMI change, kg/m2 per Year 0.2(0.4)

SBP change, mm Hg per Year 0.7(2.3)

LDL-c change, mg/dL per Year −0.4(7.3)

HDL-c change, mg/dL per Year 0.3(2.0)

Triglycerides change, mg/dL per year* −0.001(0.1)

Glucose change, mg/dL per year* 0.02(0.03)

Insulin change, uU/mL per year* −0.01(0.3)

CRP change, mg/L per year* 0.02(0.2)

Relative cfPWV change, % change per year 0.3(5.3)

BMI: body mass index; SBP: systolic blood pressure; LDL-c: low density lipoprotein cholesterol; HDL-c: high density lipoprotein cholesterol;
PAI-1: plasminogen activator inhibitor; CRP:C reactive protein; cfPWV: carotid femoral pulse wave velocity.

*
log transformed
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Table 2

Univariate Effects of Baseline and Annual Change in Study Variables on Relative Annual Change in cfPWV
(% change per year)

Variable, increment β (SE) Standardized
coefficient

P
value

Baseline

Age, Years 0.1(0.1) 0.03 0.6

White −0.88(0.9) −0.06 0.3

BMI, kg/m2 −0.001(0.1) −0.001 0.9

SBP, mm Hg 0.05(0.03) 0.10 0.1

Heart rate per minute 0.03(0.04) 0.05 0.4

Medication for hypertension 1.0(1.1) 0.06 0.4

LDL-c, mg/dL 0.004(0.01) 0.03 0.7

HDL-c, mg/dL 0.01(0.03) 0.03 0.6

Triglycerides, mg/dL* 0.7(0.7) 0.06 0.3

Total cholesterol, mg/dL 0.01(0.01) 0.06 0.3

Medication for lipids 0.2(1.1) 0.01 0.8

Glucose, mg/dL* 3.1(2.9) 0.07 0.3

Insulin, uU/mL* 0.9(0.8) 0.08 0.3

Medication for diabetes −1.2(3.1) −0.03 0.7

Adiponectin, µg/mL * −1.8(0.7) −0.16 0.01

PAI-1, ng/mL* 0.6(0.5) 0.09 0.18

CRP, mg/L* 0.1(0.4) 0.02 0.8

Fibrinogen, mg/L* −0.2(1.5) −0.01 0.9

Smoking status
   Current
   Former
   Never

0.1(1.1)
0.7(0.9)

---

0.01
0.05
---

0.9
0.4
---

Alcohol consumption
   ≥2 times/week

1.1(0.7) 0.10 0.1

Annual Change

BMI change, kg/m2 per Year 1.0(0.8) 0.08 0.2

SBP change, mm Hg per Year 0.2(0.1) 0.11 0.1

LDL-c change, mg/dL per Year −0.04(0.05) −0.06 0.3

HDL-c change, mg/dL per Year −0.08(0.2) −0.03 0.6

Triglycerides change, mg/dL per year* −0.7(3.4) −0.01 0.8

Glucose change, mg/dL per year* −1.4(13.0) −0.007 0.9

Insulin change, uU/mL per year* −0.3(4.2) −0.005 0.9

CRP change, mg/L per year* −2.8(1.8) −0.10 0.1

BMI: body mass index; SBP: systolic blood pressure; LDL-c: low density lipoprotein cholesterol; HDL-c: high density lipoprotein cholesterol;
PAI-1: plasminogen activator inhibitor; CRP:C reactive protein; cfPWV: carotid femoral pulse wave velocity.

*
log-transformed
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Table 3

Final Predicted Model for Determinants of Relative Annual Change in cfPWV (% change per Year)

Variable, increment
β (SE) Standardized

coefficient
P value

Adiponectin* −1.8(0.8) −0.15 0.03

Alcohol consumption
  ≥2 times/week

1.6(0. 7) 0.15 0.02

SBP 0.07(0.03) 0.15 0.03

Change in SBP per Year 0.3(0.2) 0.14 0.04

Adjusted for age at baseline, race, follow-up time, heart rate, use of antihypertensive, and lipid lowering medications. SBP: systolic blood pressure;
cfPWV: carotid femoral pulse wave velocity.

*
log transformed
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