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Abstract
Background. Light to moderate alcohol consumption has been associated with a lower risk of
cardiovascular disease. The protective effect of alcohol could involve arterial properties as
arterial stiffness and distensibility.
Methods. The relation between alcohol and arterial stiffness was studied within the
framework of the Rotterdam Study, a population-based study in individuals aged 55 and
older. The present study included 3178 subjects participating in the third examination phase.
Arterial stiffness was measured by two different methods, i. e. the carotid-femoral pulse wave
velocity and the distensibility coefficient of the common carotid artery. Categories of alcohol
consumption were defined as follows; up to 3 glasses alcohol per week, 4-10 glasses per
week, 11 to 20 glasses per week, > 21 glasses per week. Linear regression analysis was used
to investigate the association between alcohol consumption and measures of arterial stiffness.
Results. In multivariate adjusted models, women drinking 4-10, 11-20 and > 21 glasses of
alcoholic beverage per week had a -0.07 (m/s) (0.22 to -0.38), -0.18 (0.12 to -0.49) and 0.12
(0.19 to -0.43) difference in mean pulse wave velocity compared to those drinking 0-3 glasses
per week (reference group). Corresponding differences in the carotid distensibility coefficient
were 0.68 (107/kPa) (1.21 to 0.15), 0.28 (0.82 to -0.25) and 0.36 (0.91 to -0.18). In men, the
estimates were not statistically significant, although a similar trend was observed.
Conclusions. Moderate alcohol consumption is associated with lower arterial stiffness in

women independently of cardiovascular risk factors and atherosclerosis.

Keywords: Arterial stiffness, older adults, alcohol consumption, risk factors, epidemiology.
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Introduction
Light to moderate alcohol consumption seems to have a protective effect on the
cardiovascular system. Higher cardiovascular morbidity and mortality have been shown in
heavy and non-drinkers compared to moderate drinkers resulting in an U-shaped association
(1-3). The mechanism underlying this beneficial effect of moderate alcohol consumption is
still incompletely understood. An increase of arterial stiffness, which is one of the
characteristics of the aging cardiovascular system (4), and is associated with cardiovascular
risk factors as hypertension (5,6) and diabetes mellitus (7), has been considered as possible
mechanism. The results obtained in the studies on the relation between alcohol consumption
and arterial stiffness, however, are inconsistent. In middle-aged Japanese men alcohol
consumption was found to be associated with high aortic stiffness measured as pulse wave
velocity (8,9). Conversely, in another study alcohol consumption was shown to be associated
with reduced arterial stiffness (10). Recent studies found a J-shaped association between
alcohol consumption and arterial stiffness in men aged 40-80 years (11) and an inverse
association in healthy postmenopausal women (12). We have investigated the relation
between alcohol consumption and arterial stiffness within the framework of the Rotterdam

Study, a population-based study in individuals aged 55 and older.

Methods
Population
This study was conducted within the framework of the Rotterdam Study, an ongoing
prospective population-based cohort study among subjects aged 55 years and over, living in
Ommoord, a suburb of Rotterdam, The Netherlands. The rationale and design of the
Rotterdam Study have been described elsewhere (13). The third examination phase took place

from 1997 until 1999. During this phase, information on cardiovascular risk factors was
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collected, measurements of arterial stiffness and measures atherosclerosis were obtained and
alcohol consumption was assessed as part of the interview at the study center. The Medical
Ethics Committee of the Erasmus Medical Center approved the study and written consent was

obtained from all participants.

Arterial Stiffness

Arterial stiffness was measured by two different methods, i. e. the carotid-femoral pulse wave
velocity (PWV) as measure of aortic stiffness and the distensibility coefficient (DC) of the
common carotid artery as measure of common carotid arterial stiffness. Both measures were
obtained on the same day, in the same room. Subjects were instructed to refrain from smoking
and from taking coffee, tea or pain medications on the day of measurements, and from taking
alcohol on the day of measurements and the day before.

Carotid-femoral pulse wave velocity

Carotid-femoral pulse wave velocity (PWV) was measured with the subjects in supine
position. Blood pressure was measured twice with a sphygmomanometer after five minutes of
rest, and the mean was taken as the subject's reading. Mean arterial pressure was calculated by
the following formula: diastolic blood pressure + 1/3 (systolic blood pressure-diastolic blood
pressure). Carotid-femoral PWV was assessed with an automatic device (Complior, Colson)
(14) that assessed the time delay between the rapid upstroke of the feet of simultaneously
recorded pulse waves in the carotid and the femoral artery. The distance between the
recording sites in the carotid and the femoral artery was measured over the surface of the body
with a tape measure. PWV was calculated as the ratio between the distance measured and the
foot-to-foot time delay and expressed in meters per second. The average of at least 10

successive measurements, to cover a complete respiratory cycle, was used in the analysis.
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Distensibility coefficient of the common carotid artery

Common carotid distensibility was assessed with the subjects in supine position, the head
tilted slightly to the controlateral side for the measurement in the common carotid artery. The
vessel wall motion of the right common carotid artery was measured by means of a duplex
scanner (ATL Ultramark IV, operating frequency 7.5 MHz) connected to a vessel wall
movement detector system. The details of this technique have been described elsewhere
(15,16). After five minutes of rest, a region at 1.5 cm proximal to the origin of the bulb of the
carotid artery was identified using B-mode ultrasound. The displacement of the arterial walls
was obtained by processing the radio frequency signals originating from two selected sample
volumes positioned over the anterior and posterior walls. The end-diastolic diameter (D), the
absolute stroke change in diameter during systole (AD), and the relative stroke change in
diameter (AD/D) were computed as the mean of four cardiac cycles of three successive
recordings. Blood pressure was measured twice at the upper arm with a Dinamap automatic
blood pressure recorder during the measurement session. The mean was taken as the subjects
reading. Pulse pressure (AP) was defined as the difference between systolic and diastolic blood
pressure. Mean arterial pressure was calculated. The cross-sectional arterial wall distensibility
coefficient was calculated according to the following equation: distensibility coefficient = (2
AD/D)/ AP (107/kPa) (17). In a reproducibility study in 47 subjects the intra-class correlation
coefficient was 0.80 both for the distensibility coefficient and the carotid-femoral pulse wave

velocity.

Alcohol consumption
Alcohol consumption was assessed as part of the interview at the study center. Participants
reported the number of alcoholic beverages they consumed weekly. Non- drinkers were asked

whether they had been alcohol consumers in the past and if so were considered abstainers. By
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adding the number of alcoholic beverages consumed per week, alcohol consumption was
divided into 4 categories: 0 to 3,4 to 10, 11 to 20 and > 21 glasses of alcoholic beverages per

week, respectively.

Cardiovascular risk factors

At the research center, blood pressure was measured twice on the right arm using a random-
zero sphygmomanometer. Body mass index [weight /height®] was calculated. Diabetes
mellitus was defined as use of anti-diabetic medication and/or a fasting serum glucose level >
7.0 mmol/l (18). Serum total cholesterol and high-density lipoprotein (HDL) cholesterol
values were determined by an automated enzymatic procedure (Boehringer Mannheim

System). Information on smoking habits was obtained during the interview.

Measure of carotid intima-media thickness
Ultrasonography of both carotid arteries was performed with a 7.5-MHz linear-array
transducer and a duplex scanner (ATL UltraMark IV). Common carotid intima-media

thickness (IMT) was determined as previously described (19).

Population for analysis

Of the 4024 subjects who underwent the physical examination of the third phase, arterial
stiffness as assessed by means of PWV was determined in 3550 subjects whereas common
carotid distensibility was measured in 3098 subjects. Missing information on both measures
was almost entirely due to logistic reasons. Past drinkers were excluded from the analyses
leaving 3178 subjects with data both on alcohol consumption and PWV; data on alcohol

consumption and carotid distensibility were available for 2973 subjects.
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Statistical Analysis

The association between alcohol consumption and measures of arterial stiffness was
investigated by linear regression analysis adjusted for age and performed in men and women
separately. Categories of alcohol consumption were included in the model as dummy
variables. Subjects consuming up to 3 glasses weekly were chosen as the reference category.
Analyses were repeated after adjustment for mean arterial pressure, heart rate, body mass
index, diabetes mellitus, smoking habits, total cholesterol and high- density lipoprotein, and,
in the last model additionally for measures of carotid IMT. Association are presented with the

linear regression coefficient (B) and its 95% confidence interval (95% CI).

Results
Baseline characteristics of the population are shown in table 1. After exclusion of past
drinkers, data on both alcohol consumption and PWV were available for 3178 subjects, of
these, 57 % was woman. Mean age among men was 71.5+6.4 years, and 72.1+6.8 years
among women. In men, 30.5 % of the subjects consumed 0 to 3 glasses alcohol per week,
27.1% consumed 4 to 10 glasses per week, 20.7% consumed 11 to 20 glasses per week and
21.7% consumed > 21 glasses per week. In women, 60% of the subjects consumed 0 to 3
glasses alcohol per week, 21.5% consumed 4 to 10 glasses per week, 13.4% 11 to 20 glasses
per week and 5.1% > 21 glasses per week. Mean differences and 95% CI of PWV and carotid
distensibility coefficient across categories of alcohol consumption are presented in tables 2
and 3, respectively. Significantly lower measures of PWV were observed in women
consuming 11-20 glasses weekly when compared to the reference category, in models
adjusted for age, estimates lacked statistical significance after additional adjustment,. In men,
data were not statistically significant but a similar trend was observed. Measures of the carotid

distensibility coefficient were significantly higher, indicating less stiff arteries, in women
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consuming 4-10 glasses alcohol weekly, when compared with the reference category. In men,
no association was observed between measures of arterial stiffness and categories of alcohol
consumption; the multivariate adjusted mean levels and 95% CI of PWV were 14 (m/s) (13.7-
14.3) in subjects drinking up to 3 glasses per week, 13.9 (13.6-14.2) in subjects drinking 4-10
glasses per week, 13.8 (13.5-14.1) in subjects drinking 11 to 20 glasses per week and 14.2
(13.9-14-5) in subjects drinking > 21 glasses per week. Corresponding mean values and 95%
CI of carotid distensibility coefficient in the predefined categories were 10.1 (107%/kPa) (9.7-
10.6), 10.3 (9.9-10-7), 10.3 (9.8-10.7) and 10.4 (9.9-10.7), respectively. In women, a
significant decrease of PWV was observed in subjects drinking 11-20 glasses per week when
compared with the reference category; however estimates lacked statistical significance in
fully adjusted models. The multivariate adjusted mean levels and 95% CI of PWV were 13.1
m/s (12.9-13.3) in subjects consuming up to 3 glasses alcohol per week, 13.0 (12.8-13.2) in
subjects drinking 4-10 glasses per week, 12.9 (12.7-13.1) in subjects drinking 11 to 20 glasses
per week, and 13.0 (12.8-13.2) in subjects drinking > 21 glasses per week. A significant
increase of the distensibility coefficient was found in women drinking 4-10 glasses alcohol
per week compared to the reference category. Adjustment for cardiovascular risk factors and
IMT did not materially change the strength of the association. Mean values of distensibility
coefficient in the predefined categories were 9.9 (10°/kPa) (9.5-10.3), 10.6 (10.2-11.0), 10.2

(9.8-10.6) and 10.3 (9.9-10.7), respectively.
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Discussion
In this large population-based study we found that moderate alcohol consumption is
associated with reduced arterial stiffness in women. No significant association was observed
in men, although a similar trend was observed.

Some aspects of this study need to be discussed. Firstly, the cross-sectional design
may limit our ability to infer a causal relationship between measures of arterial stiffness and
alcohol consumption. Secondly, information on alcohol intake may have introduced
misclassification in exposure; specifically we are afraid of underreporting of the level of
alcohol consumption among heavy drinkers (20) affecting our results. Finally, measures on
arterial stiffness and data on alcohol consumption were not available for all participants.
Because this was primarily due to logistic reasons and therefore random, we believe that this
will not have biased the results.

Previous results on the relation between alcohol and arterial stiffness are inconsistent.
Longitudinal studies in Japanese men aged 35-59 years found that alcohol consumption was a
risk factor for increased aortic stiffness (8,9). Conversely, other studies showed that alcohol
consumption was associated with decreased pulse wave velocity in the general population
(10) and in patients with diabetes mellitus type 2 (21). Recent studies found a J-shaped
association between alcohol consumption and arterial stiffness in men aged 40-80 years (11)
and an inverse association in healthy postmenopausal women (12). In the present study, we
found that carotid stiffness, measured as distensibility coefficient of the common carotid
artery, was reduced in women drinking 4-10 glasses alcohol weekly when compared with
women drinking up to 3 glasses per week. The association between pulse wave velocity and
alcohol consumption was less consistent. No associations were found in men.

Several cardiovascular risk factors may mediate the association between alcohol

consumption and arterial stiffness. Moderate alcohol consumption decreases the risk of
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diabetes mellitus type 2 (22) whereas the effects of alcohol consumption on blood pressure
have been variously found. Some investigations have found a linear association between
alcohol intake and blood pressure (23), other a threshold only above which there is an
association (24), and still others a J- or U- shaped association (25) (26). Both diabetes mellitus
and hypertension are determinants of arterial stiffness (5-7). Therefore, moderate alcohol
consumption might reduce arterial stiffness by interference with the factors responsible for the
increase in vascular stiffness, such as diabetes mellitus and hypertension. However, this seems
to be unlikely because in fully adjusted models the estimates remained statistically significant.
Similarly, an increase in HDL cholesterol (27) which was adjusted for in model cannot
completely explain the results obtained.

Although it is known that atherosclerosis may increase arterial stiffness (28) and has
an inverse association with moderate alcohol consumption (29), previous studies (8-12) did
not evaluate whether the association between alcohol consumption and arterial stiffness was
mediated by atherosclerosis. For this reason, we performed analyses with additional
adjustment for carotid intima-media thickness, which is an indicator of atherosclerosis. Also
in these models, estimates remained unchanged suggesting that the association is independent
of atherosclerosis.

Alcohol exposure increases the production of vasoactive substances like nitric oxide,
thereby inducing the endothelium-dependent vasodilatation (30,31). Exposure of blood
vessels to alcohol can promote nitric oxide generation and subsequent vasodilatation (32,33),
but additionally to vasodilatator properties, nitric oxide can convey vasoprotection in several
ways. Nitric oxide is a potent inhibitor of platelet aggregation and adhesion to the vascular
wall (34,35), protecting against thrombosis but also against the release of platelet-derived
growth factors that stimulate smooth muscle proliferation and its production of matrix

molecules. Whether such mechanisms are involved needs further investigation.
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In conclusion, in this large population-based study of older adults we found a U-
shaped association between alcohol consumption and arterial stiffness in women. The
association is independent of cardiovascular risk factors and atherosclerosis. In men, the

estimates were not statistically significant, although a similar trend was observed.



245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

References
Friedman LA, Kimball AW. Coronary heart disease mortality and alcohol
consumption in Framingham. Am J Epidemiol 1986;124:481-9.
Doll R, Peto R, Hall E, Wheatley K, Gray R. Mortality in relation to consumption of
alcohol: 13 years' observations on male British doctors. Bmj 1994;309:911-8.
Gaziano JM, Gaziano TA, Glynn RJ, et al. Light-to-moderate alcohol consumption
and mortality in the Physicians' Health Study enrollment cohort. ] Am Coll Cardiol
2000;35:96-105.
Avolio AP, Chen SG, Wang RP, Zhang CL, Li MF, O'Rourke MF. Effects of aging on
changing arterial compliance and left ventricular load in a northern Chinese urban
community. Circulation 1983;68:50-8.
Roman MJ, Saba PS, Pini R, et al. Parallel cardiac and vascular adaptation in
hypertension. Circulation 1992;86:1909-18.
Laurent S, Caviezel B, Beck L, et al. Carotid artery distensibility and distending
pressure in hypertensive humans. Hypertension 1994;23:878-83.
Salomaa V, Riley W, Kark JD, Nardo C, Folsom AR. Non-insulin-dependent diabetes
mellitus and fasting glucose and insulin concentrations are associated with arterial
stiffness indexes. The ARIC Study. Atherosclerosis Risk in Communities Study.
Circulation 1995;91:1432-43.
Nakanishi N, Yoshida H, Kawashimo H, Suzuki K, Nakamura K, Tatara K. Alcohol
consumption and risk for increased aortic pulse wave velocity in middle-aged Japanese
men. Angiology 2001;52:533-42.
Nakanishi N, Kawashimo H, Nakamura K, et al. Association of alcohol consumption
with increase in aortic stiffness: a 9-year longitudinal study in middle-aged Japanese

men. Ind Health 2001;39:24-8.



270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

10.

11.

12.

13.

14.

15.

16.

17.

18.

Namekata T, Moore D, Suzuki K, et al. [A study of the association between the aortic
pulse wave velocity and atherosclerotic risk factors among Japanese Americans in
Seattle, U.S.A.]. Nippon Koshu Eisei Zasshi 1997;44:942-51.

Sierksma A, Muller M, van der Schouw YT, Grobbee DE, Hendriks HF, Bots ML.
Alcohol consumption and arterial stiffness in men. J Hypertens 2004;22:357-62.
Sierksma A, Lebrun CE, van der Schouw YT, et al. Alcohol consumption in relation to
aortic stiffness and aortic wave reflections: a cross-sectional study in healthy
postmenopausal women. Arterioscler Thromb Vasc Biol 2004;24:342-8.

Hofman A, Grobbee DE, de Jong PT, van den Ouweland FA. Determinants of disease
and disability in the elderly: the Rotterdam Elderly Study. Eur J Epidemiol
1991;7:403-22.

Asmar R, Benetos A, Topouchian J, et al. Assessment of arterial distensibility by
automatic pulse wave velocity measurement. Validation and clinical application
studies. Hypertension 1995;26:485-90.

Hoeks AP, Brands PJ, Smeets FA, Reneman RS. Assessment of the distensibility of
superficial arteries. Ultrasound Med Biol 1990;16:121-8.

Kool MJ, van Merode T, Reneman RS, Hoeks AP, Struyker Boudier HA, Van Bortel
LM. Evaluation of reproducibility of a vessel wall movement detector system for
assessment of large artery properties. Cardiovasc Res 1994;28:610-4.

Reneman RS, van Merode T, Hick P, Muytjens AM, Hoeks AP. Age-related changes
in carotid artery wall properties in men. Ultrasound Med Biol 1986;12:465-71.
Report of the Expert Committee on the Diagnosis and Classification of Diabetes

Mellitus. Diabetes Care 1997;20:1183-97.



293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Bots ML, Hoes AW, Koudstaal PJ, Hofman A, Grobbee DE. Common carotid intima-
media thickness and risk of stroke and myocardial infarction: the Rotterdam Study.
Circulation 1997;96:1432-7.

Feunekes GI, van 't Veer P, van Staveren WA, Kok FJ. Alcohol intake assessment: the
sober facts. Am J Epidemiol 1999;150:105-12.

Wakabayashi I, Kobaba-Wakabayashi R, Masuda H. Relation of drinking alcohol to
atherosclerotic risk in type 2 diabetes. Diabetes Care 2002;25:1223-8.

Ajani UA, Hennekens CH, Spelsberg A, Manson JE. Alcohol consumption and risk of
type 2 diabetes mellitus among US male physicians. Arch Intern Med 2000;160:1025-
30.

Witteman JC, Willett WC, Stampfer MJ, et al. Relation of moderate alcohol
consumption and risk of systemic hypertension in women. Am J Cardiol 1990;65:633-
7.

Rabbia F, Veglio F, Russo R, Schiavone D, Oliva S, Chiandussi L. Role of alcoholic
beverages in essential hypertensive patients. Alcohol Alcohol 1995;30:433-9.

Gordon T, Kannel WB. Drinking and its relation to smoking, BP, blood lipids, and
uric acid. The Framingham study. Arch Intern Med 1983;143:1366-74.

Thadhani R, Camargo CA, Jr., Stampfer MJ, Curhan GC, Willett WC, Rimm EB.
Prospective study of moderate alcohol consumption and risk of hypertension in young
women. Arch Intern Med 2002;162:569-74.

van der Gaag MS, van Tol A, Scheek LM, et al. Daily moderate alcohol consumption
increases serum paraoxonase activity; a diet-controlled, randomised intervention study
in middle-aged men. Atherosclerosis 1999;147:405-10.

van Popele NM, Grobbee DE, Bots ML, et al. Association between arterial stiffness

and atherosclerosis: the Rotterdam Study. Stroke 2001;32:454-60.



318 29. Mukamal KJ, Kronmal RA, Mittleman MA, et al. Alcohol consumption and carotid
319 atherosclerosis in older adults: the Cardiovascular Health Study. Arterioscler Thromb
320 Vasc Biol 2003;23:2252-9.

321 30. Davda RK, Chandler LJ, Crews FT, Guzman NJ. Ethanol enhances the endothelial
322 nitric oxide synthase response to agonists. Hypertension 1993;21:939-43.

323 31. Venkov CD, Myers PR, Tanner MA, Su M, Vaughan DE. Ethanol increases

324 endothelial nitric oxide production through modulation of nitric oxide synthase

325 expression. Thromb Haemost 1999;81:638-42.

326  32.  Andriambeloson E, Magnier C, Haan-Archipoff G, et al. Natural dietary polyphenolic
327 compounds cause endothelium-dependent vasorelaxation in rat thoracic aorta. J Nutr
328 1998;128:2324-33.

329 33, Flesch M, Schwarz A, Bohm M. Effects of red and white wine on endothelium-

330 dependent vasorelaxation of rat aorta and human coronary arteries. Am J Physiol

331 1998;275:H1183-90.

332 34, Alheid U, Frolich JC, Forstermann U. Endothelium-derived relaxing factor from

333 cultured human endothelial cells inhibits aggregation of human platelets. Thromb Res
334 1987;47:561-71.

335 35, Radomski MW, Palmer RM, Moncada S. The role of nitric oxide and cGMP in

336 platelet adhesion to vascular endothelium. Biochem Biophys Res Commun
337 1987;148:1482-9.

338

339

340  Acknowledgements
341  Dr. A.P.M. van der Elzen is supported by a grant from the Netherlands Organisation for Scientific

342  Research (grant 28-2975).



343

344
345

346

347

348

349

350

Table 1. Characteristics of the study population (n=3178)

Men (1367) Women (1811)
Age (years) 71.5+6.4 72.1+6.8
Body mass index (kg/m?) 26.343.1 27.1+4.2
Systolic blood pressure (mmHg) 135.6£19.1 133.2+19.6
Diastolic blood pressure (mmHg) 73.949.5 68.1+£9.2
Mean arterial pressure (mmHg) 107.1£12.4 106.4+13.1
Heart rate (bpm) 73.2+14.7 76.6+14.2
Total cholesterol (mmol/l) 5.6£0.9 6.04+0.9
HDL- cholesterol (mmol/1) 1.3+0.3 1.5+£0.4
Current smokers (%) 17.3 14.7
Diabetes mellitus (%) 7.3 4.4
Intima media thickness (mm) 0.91+£0.15 0.87+£0.14
Alcohol intake 0-3 per week (%) 30.5 60
Alcohol intake 4-10 per week (%) 27.1 21.5
Alcohol intake 11-20 per week (%) 20.8 13.4
Alcohol intake > 21 per week (%) 21.6 5.1
Pulse wave velocity (m/s) 13.9+£3.1 13.1£2.8
Distensibility coefficient (10~/kPa) 10.4+4.1 10.3+4.1

Values are expressed as percentage or mean = standard deviation.

* Data on distensibility coefficient and alcohol consumption are available for 2973 subjects.
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Table 2. Regression coefficient and 95% confidence interval describing the change of

pulse wave velocity (m/s) per category of alcohol consumption compared with the

reference group

Glasses per week
0-3 (n=417)
4-10 (n=370)
11-20 (n=283)

>21 (n=297)

0-3 (n= 1087)
4-10 (n= 389)
11-20 (n= 243)

>21 (n=92)

Model 1

(reference)
-0.12 (0.33 to -0.57)
-0.10 (0.34 to -0.55)

0.38 (0.83 to -0.05)

(reference)

-0.18 (0.13 to -0.51)

-0.36 (-0.02 to -0.69)*

0.31 (0.02 to -0.64)

Model 2
Men
(reference)
-0.04 (0.37 to -0.45)
-0.10 (0.31 to -0.51)
0.33 (0.76 to -0.09)
Women
(reference)
-0.12 (0.16 to -0.42)
-0.17 (0.13 to -0.47)

-0.12 (0.17 to -0.43)

Model 3

(reference)
-0.07 (0.35 to -0.50)
-0.19 (0.24 to -0.62)

0.23 (0.68 to -0.21)

(reference)
-0.07 (0.22 to -0.38)
-0.18 (0.12 to -0.49)

-0.12 (0.19 to -0.43)

Model 1 is adjusted for age.

Model 2 is adjusted for age, mean arterial pressure, heart rate, diabetes mellitus, smoking

habits, body mass index, total cholesterol and high density lipoprotein cholesterol.

Model 3 is adjusted for age, mean arterial pressure, heart rate, diabetes mellitus, smoking

habits, body mass index, total cholesterol and high density lipoprotein cholesterol and intima

media thickness. CI; Confidence interval.

* P=0.03 compared with the reference category.
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Table 3. Regression coefficient and 95% confidence interval describing the change of
distensibility coefficient (107/kPa) per category of alcohol consumption compared with

the reference group

Glasses per week
0-3 (n=370)
4-10 (n=328)
11-20 (n=250)

>21(n=257)

0-3 (n=959)
4-10 (n= 333)
11-20 (n=212)

>21 (n= 84)

Model 1

(reference)
0.21 (0.86 to -0.43)
0.31 (0.96 to -0.33)

0.57 (1.23 to -0.07)

(reference)
0.84 (1.41 to 0.28)*
0.44 (1.02 to -0.14)

0.46 (1.04 to -0.11)

Model 2
Men
(reference)
0.20 (0.80 to -0.39)
0.08 (0.68 to -0.51)
0.34 (0.96 to -0.27)
Women
(reference)
0.65(1.16 t0 0.14) T
0.23 (0.76 to -0.29)

0.31 (0.84 to -0.21)

Model 3

(reference)
0.19 (0.79 to -0.43)
0.16 (0.77 to -0.45)

0.24 (0.88 to -0.38)

(reference)
0.68 (1.21 t0 0.15)
0.28 (0.82 to -0.25)

0.36 (0.91 to -0.18)

Model 1 is adjusted for age.

Model 2 is adjusted for age, mean arterial pressure, heart rate, diabetes mellitus, smoking

habits, body mass index, total cholesterol and high density lipoprotein cholesterol.

Model 3 is adjusted for age, mean arterial pressure, heart rate, diabetes mellitus, smoking

habits, body mass index, total cholesterol and high density lipoprotein cholesterol and intima

media thickness. CI; Confidence interval.

* P=0.003 compared with the reference category.

" P=0.012 compared with the reference category.



