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Objective: We examined whether dietary patterns (DPS) are associated with endothelial dysfunction (ED)
markers in an Argentinian population.
Research Methods & Procedures: The sample in this cross-sectional study was derived from 1,983 subjects
from two mid-sized cities in Argentina who were involved in the CESCAS I Study. To define DP, a food-fre-
quency questionnaire was applied. In a subsample randomly selected from the primary cohort, serum con-
centrations of C-reactive protein (hs-CRP), soluble vascular cell adhesion molecule-1 (sVCAM-1), soluble
intercellular adhesion molecule-1 (sICAM-1), and soluble E selectin (SSELE) were determined. Correlations
and multiple linear regression models were used to assess the relation between each quartile of DP adher-
ence score and ED markers (Q1 lowest adherence; Q4 highest adherence).
Results: Three DPs were identified: Traditional (TDP), Prudent (PDP), and Convenience and processed (CDP).
TDP was characterized by higher intake of refined grains, red meat, whole fat dairy products, vegetable oils,
and “mate”, a traditional South American infused drink; PDP was characterized by higher intake of vegeta-
bles, fruit, low-fat dairy products, whole grains, and legumes; and CDP consisted mainly of processed meat,
snacks, pizza, and “empanadas”, a stuffed bread served baked or fried. Lower scores (Q2, Q3) in TDP were
inversely associated with concentrations of sSELE (P < 0.0001 and P < 0.05, respectively). In PDP, higher
scores were inversely associated with hs-CRP, whereas lower scores showed a positive relation with sSELE (P
< 0.05). Contrariwise, higher scores in CDP were directly associated with sSELE concentrations (P < 0.05).
Conclusion: Adherence for each DP identified is differentially related to ED markers in the studied population.

© 2019 Elsevier Inc. All rights reserved.

Introduction

contributor to global mortality and will continue to dominate mor-
tality trends in the future [3].

Cardiovascular diseases (CVDs) have become an omnipresent
cause of morbidity and a leading contributor of mortality in most
countries. For example, in Argentina, CVDs represent 34.2% of
deaths [1]. The World Health Organization estimates there will be
about 20 million deaths from CVD in 2015, accounting for 30% of
all deaths worldwide [2]. Nowadays, CVD is the largest single
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The endothelial system is integrated by a number of powerful
vasoconstrictor peptides and their receptors, secreted by endothelial
cells such as EDN1 (endothelin-1) and NOS; (endothelial NO syn-
thase). These molecules participate in the contraction and relaxation
processes of vascular smooth muscle cells [4]. Furthermore, elevated
levels of endothelial adhesion molecules such as soluble vascular
cell adhesion molecule 1 (sVCAM-1) in blood and E-selectin (SSELE)
are related to increased blood pressure [5]. These endothelial adhe-
sion molecules have been implicated in the pathogenesis of the
early stages of the atherosclerotic process [6]. The concentrations of
soluble endothelial adhesion molecules could be elevated in
patients who do not have yet clinically manifested CVD but have
well-known coronary risk factors, such as smoking, hypertension,
and hypercholesterolemia. In addition, markers of systemic inflam-
mation and endothelial dysfunction are predictors of CVD [7].


http://crossmark.crossref.org/dialog/?doi=10.1016/j.nut.2019.06.002&domain=pdf
mailto:danieladefago@hotmail.com
mailto:ddefago@iecs.org.ar
https://doi.org/10.1016/j.nut.2019.06.002
https://doi.org/10.1016/j.nut.2019.06.002
https://doi.org/10.1016/j.nut.2019.06.002
http://www.ScienceDirect.com
http://www.nutritionjrnl.com

2 M.D. Defago et al. / Nutrition 67—68 (2019) 110521

The expression endothelial dysfunction (ED) refers to any patho-
physiological alteration of the endothelium, usually chronic and
subtle, that produces a progressive imbalance of regulatory func-
tions. ED is considered the main cause of development and pro-
gression of the atherosclerotic process. ED is influenced by several
risk factors that are also associated with the CVD, such as hyper-
tension and prothrombotic status [8,9].

The relationship between dietary factors and CVD has been stud-
ied extensively, and ED is one of the mechanisms linking diet and
the risk of CVD. There is strong evidence that dietary patterns (DP)
with high intakes of vegetables, legumes, fruits, nuts, whole-grain
products, cheese or yoghurt, and monounsaturated rather than satu-
rated fats (also called “prudent diets”) offer protection against CVD.
DPs have shown a relation to some plasma markers of CVD risk.
Actually, results of recent studies suggest that eating a prudent type
of diet with abundant fruits and vegetables is associated with lower
concentrations of C-reactive protein (a reliable marker of low and
persistent levels of inflammation related to CVD risk) and other
inflammatory parameters [10—12]. However, information about the
possible interactions between dietary factors and markers of endo-
thelial dysfunction and inflammation is still limited.

The aim of the present study was to examine whether food pat-
terns built using principal component analysis are associated with
markers of endothelial dysfunction.

Materials and methods
Participants

This research is nested study in the CESCAS I (Centro de Excelencia en Salud Car-
diovascular para América del Sur). CESCAS I is the first longitudinal study to estimate
the CVD trend and risk factors in Argentina, Chile, and Uruguay. This study entails a
probabilistic sample of 7524 non-institutionalized mainly urban men and women
between the ages of 35 and 74 y representing the general adult population in these
countries. Four midsized cities have been selected: two in Argentina (Bariloche and
Marcos Paz), one in Chile (Temuco), and one in Uruguay (Pando-Barros Blancos). The
methodology of this research has been published elsewhere [13]. For the present study,
only the Argentinian sample included in CESCAS study (n = 1983) was considered.

This study was conducted in accordance with the guidelines laid down in the
Declaration of Helsinki, and all procedures involving human participants were
approved by the institutional review boards (IRBs) in all participating centers in
Argentina, Chile, Uruguay, and the United States, as well as by the National Heart,
Lung and Blood Institute of the National Institutes of Health. Written informed
consent was obtained from all participants.

Assessment of dietary intake

Dietary information was collected via a food frequency questionnaire (FFQ),
which evaluated the usual consumption. We employed the National Cancer Insti-
tute Diet History Questionnaire, adapted and validated for the purposes of our
research [14]. The paper-based and self-administered FFQ queries the frequency
of intake for 126 separate food items during the last 12 mo and asks the portion
size for most of these by providing a choice of three sizes, including major tradi-
tional foods and key foods available in stores. Food items were grouped in 19
major food and beverage categories on the basis of nutrient profiles or culinary
practice. With the help of real-size pictures, the selected frequency category and
portion size for each food item was converted to a daily intake. Nutrient intakes
were estimated by summing up the nutrient contribution of all items. The nutri-
ent content and portion size of each item were obtained from a nutrient database
derived from the Argenfoods Database and Latinfood Database, data compiled for
the National Health and Nutrition Survey in Argentina [15—17].

Assessment of other variables

During the home survey, information was obtained on demographic charac-
teristics, including age, sex, and personal history of CVD and risk factors. Physical
activity was evaluated using the International Physical Activity Questionnaire—
Long Form [18]. Information about current and former cigarette smoking was
assessed using the Global Adult Tobacco Survey, and alcohol consumption by using
cross-culturally adapted questionnaires from the Hispanic Community Health
Study/Study of Latinos [19,20].

Anthropometric measurements were obtained by trained and certified observ-
ers using standard protocols and techniques. During the health center visit, three

blood pressure measurements were obtained with the participant in the seated
position after 5 min of rest using a standard mercury or aneroid sphygmomanom-
eter, and the mean of three readings was used for analysis [21]. Body weight and
height were measured twice during the examination and the average of two meas-
urements was used in all analyses. Weight was measured in light indoor clothing
without shoes, in kilograms to one decimal place, using standing scales. Height
was measured without shoes, in centimeters to one decimal place using a wall-
mounted stadiometer. The body mass index (BMI) was calculated by weight
divided by height in meters squared (kg/m?).

Laboratory tests

A subsample of 187 participants was randomly selected from the primary
Argentinian cohort. Participants with previous cardiovascular events or on lipid-
lowering and antiplatelet treatments were excluded.

Blood samples were obtained by venipuncture after a 12-h overnight fast.
Measurement of high-sensitivity C-reactive protein (hs-CRP) was carried out using
the turbidometric hs-CRP test (Wiener Lab).

Concentrations of sSELE, soluble intercellular adhesion molecule (SICAM-1),
and sVCAM-1 were measured by using a commercial enzyme-linked immunosor-
bent assay (R&D Systems).

Statistical analysis

In the subsample, baseline demographic characteristics were calculated as
means and SD for continuous variables or as numbers and percentages for categor-
ical variables.

The procedure for deriving DPs by using food consumption data from the FFQ
has been described in detail elsewhere [22]. Derived DPs were calculated with the
complete Argentinian sample including in CESCAS study. We performed principal
component analysis to derive DPs based on food groups. The number of factors
retained was based on the following criteria: components with an eigenvalue > 1,
scree plot test, and the interpretability of the factors. Food items were considered
to load on a factor if they had an absolute correlation >0.35. Three main factors
with eigenvalues >0.30, which together accounted for 25% of the total variation,
were extracted after orthogonal (varimax) rotation.

The factor score for each DP was designed by summing observed intakes of
the component food items weighted by factor loadings, so each person received
a factor score for each identified DP. Relationships among the DPs and studied
variables were examined across quartiles of each factor. The first quartile repre-
sented the participants who had the lowest adherence to the DP and the fourth
quartile represented the participants who had the highest. Linear regression was
used to calculate unadjusted means of participant characteristics and biochemi-
cal markers related to inflammation and endothelial activation in each quartile
of DP score.

Two multivariate models were used to assess the relation between each DP
score and hs-CRP, sICAM, sVCAM, and sSELE concentrations. We used log-trans-
formed serum concentrations of biomarkers to achieve normal distributions. In
model 1, adjustments were made for age, sex, current smoking, alcohol drinking,
and physical activity. Model 2 included the variables in model 1 plus BMI.

Tests for trend across DP were conducted within multivariable regression
models by using DP score as a continuous variable. All analyses were performed
with Stata statistical software package Version 11.0 (P < 0.05).

Results

Table 1 shows the basic characteristics of the study participants.
The mean age was 52 y for men and 51 y for women. Heavy and
moderate drinkers accounted for 58% of men and 33% of women,
and current smokers represented 31% of men and 30% of women.
Men and women had a similar average BMI (29.7 versus 29.5
kg/m?). The physical activity level was low in both men and
women (93.2% versus 93.6%). E-selectin and diastolic blood pres-
sure were significantly higher in men than in women (P < 0.01).

Three DP were identified by factor analysis (Table 2). The first
factor (traditional dietary pattern [TDP]), was characterized by a
high intake of refined grains, red meat, whole-fat dairy products,
vegetable oils, and mate, a traditional South American infused
drink commonly consumed in Argentina, Uruguay, and to a lesser
degree, also in Chile; the second factor (prudent dietary pattern
[PDP]) was characterized by a high intake of vegetables, fruit, low-
fat dairy products, whole grains, and legumes; the third factor
(convenience and processed food dietary pattern [CDP]) consisted



M.D. Defago et al. / Nutrition 67—68 (2019) 110521 3

Table 2
Factor-loading matrix for dietary patterns from food frequency questionnaires™

Table 1
Characteristics of study participants

Characteristic Men Women P
(n=77) (n=110)

Age (y), mean 51.6 52.1 0.76

SD 13 0.9

Alcohol, n (%)

Non-drinker 32(43.2) 73(66.4) 0.003

Moderate drinker 37(50.0) 36(32.8)

Heavy drinker 5(6.8) 1(0.9)

Smoking, n (%)

Never smoker 28(36.4) 66 (60.0) <0.0001

Former smoker 26(33.8) 12(10.9)

Current smoker 23(29.8) 32(29.1)

Body mass index (kg/m?), mean 29.7 29.5 0.76

SD 5.2 6.2

Physical activity level, n (%)

Low physical activity 69(93.2) 103(93.6) 0.67

Moderate physical activity 8(6.8) 7(6.4)

hs-CRP (ng/mL), mean 4,06 4,04 0.70

SD 1.76 1.67

sICAM-1 (ng/mL), mean 405.4 403.4 0.93

SD 20.5 15.9

sVCAM-1 (ng/mL), mean 781.1 787.2 0.99

SD 45.1 344

sSELE (pg/mL), mean 52.8 41.1 <0.0001

SD 2.02 1.8

Systolic blood pressure (mm Hg), mean 127.6 1271 0.85

SD 23 2.10

Diastolic blood pressure (mm Hg), mean  84.6 80.4 0.008

SD 13 0.9

hs-CRP, high-sensitivity C-reactive protein; sSICAM-1, soluble intercellular adhesion
molecule 1; sSELE, soluble E-selectin; sVCAM-1, soluble vascular cell adhesion
molecule 1

Pvalues for sex differences are based on t tests for continuous variables and x? tests
for categorical variables. Values are mean and standard deviations (SD) for continu-
ous variables and number (percentage) for categorical variables.

mainly of processed meat, snacks, pizza, and empanadas, a baked
or fried meat-stuffed bread.

Table 3 shows the characteristics of participants according to
quartiles of three DP scores. In TDP, serum concentrations of sSELE
were lower in individuals with intermediate quartiles (Q2 and Q3)
compared with quartiles (Q1 and Q4, P < 0.001). On the other
hand, serum concentrations of hs-CRP were lower with higher PDP
scores (P=0.05).

The results of multivariate analyses are presented in Table 4.
Lower scores in the TDP were inversely correlated to serum con-
centrations of sSELE (P < 0.0001). In PDP, higher scores were
inversely associated with hs-CRP, whereas lower scores had a posi-
tive relation with sSELE (P < 0.05). On the contrary, higher scores
in CDP were directly associated with sSELE concentrations (P <
0.05). We did not see important differences between the 3 coeffi-
cients before and after adjustment for BML

Discussion

During the last decades, the study of DP has become more
linked to nutritional epidemiology and several articles have been
published on the association between diet and several chronic dis-
ease risks [23]. The present report is the first cross-sectional study
of DPs in an Argentinian population and their influence on markers
of endothelial function. Analysis of our findings revealed some
similarities and some differences with previous reports in other
countries. In our population, men had higher sSELE levels than
women. A number of previous studies have reported higher sSELE
levels in men compared with women [24-26]. One potential
explanation for this result could be the protective effect of female

Foods Traditional Prudent Convenience
dietary dietary and processed
pattern pattern food dietary pattern
Factor 1 Factor 2 Factor 3

White bread and crackers 0.63

Sugar/marmalade/jam 0.58

Red meat (beef) 0.58 0.31

Other fat spreads 0.55

(margarine/lard/butter)

Vegetable oils 047

Pasta/refined cereals/rice 0.47

High-fat dairy products 0.44

Poultry 043

Mate 040

Potatoes and other tubers 0.38 0.30

Egg 0.37

Cookies 0.34

Mayonnaise 0.33

Other vegetables 0.72

Dark-yellow vegetables 0.67

Green leafy vegetables 0.64

Fruits 0.61

Legumes and whole grains 0.44

Low-fat dairy products 0.39

Cereal bars/breakfast cereal 0.36

Tomatoes 0.35

Processed meats 0.35 0.66

Snacks 0.54

Other meats 0.52

Pizza and empanadas 047

Confectionery 0.32 0.34

Organ meat 0.33

Sweets and desserts 0.33

Variance explained (%) 13.04 6.33 5.75

*Varimax rotation. Foods or food groups with factor loadings <0.30 were not listed.

sex hormones against endothelial dysfunction [27,28]. Other
authors propose that BMI is an influencing factor for sSELE concen-
tration [29]. However, although a high percentage of our popula-
tion were overweight, we did not find differences between sex and
BMIL. Besides, men presented a higher intake of alcohol and tobacco
(especially in the former smokers group, both being risk factors for
ED) [30,31]. In this sense, these facts could explain the higher level
of diastolic blood pressure also identified in men.

A large proportion of the sample had low levels of physical
activity (<600 mets/min per week). Physical inactivity is an estab-
lished risk factor for CVD, and it is related to an increased risk of
obesity, diabetes, and hypertension [32]. The third National Survey
of Risk Factors in Argentina (2015) established a lower prevalence
of low physical activity than in our study (54.7%), similar to the
data from the second survey, carried out in 2009 [33]. In the South-
ern Cone, a recent report from the CESCAS I study found that about
35.2% of adults had low physical activity, and it is strongly related
with obesity [34].

In our study, three DPs were identified by factor analysis. The
PDP (higher intakes of vegetables, fruit, whole food), TDP (higher
intakes of meat, eggs, and fats), and CDP (processed meat, snacks,
pizza, and empanadas) identified in our study are analogous to
similar patterns described in previous studies of South American
populations [35—-37]. The immigration and cultural influences in
Argentina, combined with the availability and accessibility of the
market, among other factors, conform to the DP. In 2004 to 2005
the National Nutrition and Health Survey was conducted in Argen-
tina. It was found that the national DP included cereals and deriva-
tives (39% of total energy intake), sweets and beverages (19%),
meat and eggs (16%), fats or oils (11%), dairy products (8%), and



Table 3

Characteristics of study participants according to quartiles (Q) of dietary pattern score for three empirically derived dietary patterns

P

Convenience and processed food dietary pattern

Ql(n
50.2

Prudent dietary pattern

Q2 (n
513

Traditional dietary pattern

=47) Q2(n=46) Q3(n=47) Q4(n=47)
52 51.1

=49)

45) Q3(n=47) Q4(n

Q1 (n=46)
493
9.1

=47) Q2(n=46) Q3(n=46) Q4 (n=48)
523 50.3 523
96

Ql(n

0.81

52.1

9

54.5 0.81

51.2

0.83

51.6

Age, mean

SD

10.3 114 12.2
30.6

28

104
033 285

10.9
304
5.7

111

12.7

13.1 10.9

109

0.37

30.2
5.9
4.7

.8

29.2
5.2

29.7
5.7

29.3
6.8

0.31

28.8
5.4
5.2

294
6.1

29.5
49

30.8
6.8
39

BMI, mean

SD

5.9
3.44
0.85

5.4
5.6

5.8

0.05 46

0.20

3.83
0.39

5.67 3.66
0.46

0.84

5.51
0.41

0.63

46

438

hs-CRP (mg/L), mean

SD

0.74 0.44

0.47
0.06 404.7

0.43 0.44 0.49

0.19

390.1 423.2 0.71

421.5

377.7 382.2
713

461.4

419.1

384.4 457.5 0.36
15.4

397.5

402.5

sICAM-1 (ng/mL), mean

SD

18.7
814.2

17.6 12.9
41.1

18.2
0.16 815.2

15.2
734.1

61.6

184

19.2

14.7

17.5

0.64

807.4
27.8

780.6
384
4

881.3 742.9

825.8
36.9

8
0.004 425

0.3

810.1
433
4

764.5 740.9
33.8

332

790.1

sVCAM-1 (ng/mL), mean

SD

39.6
0.06 40.9

34.7 35.8

40.9
53

36.7

0.10

39.7
9.7

47.5

9.6

5.3

425
6.7

453

83

3

8.4

43.9
22

38.9

1.8

519
2.8

sSELE (pg/mL), mean

SD

7.4

7.1
056 125.6

9.4

7.5

6.7

0.78

128.7
22.7

1304
214

127.1

128.8
21.7

129.7 126.9
19.0

204

124.2
21.7

129.5 128.4 123.5 043
21.1 154

17.5

127.6
27.8

Systolic blood pressure (mm Hg), mean

SD
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184

19.6

022 815

82.6 81.9 0.90

82.4

844 80.8 81.5

9.4

81.8

83.1 81.2 0.60

82.8

Diastolic blood pressure (mm Hg), mean 81.4

SD

10.5

103

BMI, body mass index; hs-CRP, high-sensitivity C-reactive protein; sSICAM-1, soluble intercellular adhesion molecule 1; sSELE, soluble E-selectin; sVCAM-1, soluble vascular cell adhesion molecule 1.

Pvalue for linear trend.

11.8

8.9

11.1

104

10.3

11.8

10.2

104

8.6

fruit and vegetables (7%) [38]. The detected TDP was similar to the
National Nutrition and Health Survey information, with a high
prevalence of refined grain, red meat, whole-fat dairy product, veg-
etable oil, and mate intake. Although the PDP was detected, includ-
ing some healthy components reported by other authors in their
definition of DP, the fruit and vegetable intake remains very low in
Argentina [39-41]. Regarding CDP, several researchers have
reported a high intake of processed food, and their consumption is
now rapidly increasing [42—44].

We found several statistical differences in endothelial
markers concentrations and blood pressure across quartiles of
DP score. Intermediate quartiles of TDP were inversely associated
with sSELE serum concentrations. In addition, we found an
inverse association between lower scores of TDP and sSELE.
Westernized DP (high intakes of processed meats, eggs, red
meats, high-fat dairy products and refined grains; similar in
some aspects to our TDP) have been related to higher concentra-
tions of CRP, sSELE, sICAM-1, and sVCAM-1 [45—47]. This DP con-
tains the biggest food sources of saturated and trans fatty acids,
and they may perturb endothelial function. The systemic level of
soluble adhesion molecules varies with the consumption of dif-
ferent fatty acids. The intake of diets rich in saturated fatty acids
is associated with increased postprandial vascular reactivity. For
example, the degree of saturation of the fatty acid influences the
ability of reconstituted HDL to inhibit VCAM-1 expression by
activated endothelial cells [48,49]. A higher intake of saturated
fatty acids is associated with lower number of hepatic LDL lipo-
protein receptors and elevated concentrations of total choles-
terol and low-density lipoprotein cholesterol [50]. Furthermore,
trans fatty acids are incorporated into endothelial cell mem-
branes and may alter cellular and macromolecular components
of the blood vessel wall. This alteration may affect the antihemo-
static properties, triggering altered vascular tone, hyperadhe-
siveness of blood leukocytes, and increased cytokine and growth
factor production [51].

We found lower levels of hs-CRP in higher scores of PDP.
Moreover, in the multivariate model, higher scores—more adher-
ence to a prudent diet—were inversely associated with hs-CRP.
On the contrary, lower scores—less adherence—were directly
related to more elevated sSELE concentrations. Diets higher in
fruits, vegetables, and fish, rich in antioxidant vitamins and w-3
fatty acids, have beneficial effects on vascular endothelial func-
tion improving the endothelium-dependent vasodilation [45].
Our results are similar to those of other authors [46,47,52]. CRP is
an acute-phase protein involved in inflammation, and elevated
blood levels of CRP are associated with age, obesity, smoking,
and alcohol intake and a lower level of physical activity. Also, ele-
vated concentrations of CRP have been found to predict the
development of type 2 diabetes mellitus, and this fact is corrobo-
rated in spontaneous diabetic rats [53,54]. sSELE molecules are
expressed in vascular endothelium and on immune and inflam-
matory cells and mediate the adhesion and transmigration of
leukocytes to vascular endothelium [55]. A healthy diet has been
related to reduced inflammation markers, such as CRP and inter-
leukin-6 [56,57]. We also found a direct association between
higher scores of CDP and sSELE levels. CDP includes processed
food products, some of them heavily industrialized and contain-
ing elevated amounts of saturated fat, sugar, sodium, or addi-
tives, which are related to increased risk for chronic diseases
[58]. In this context, growing evidence exists about the negative
effects of processed food intake—especially red meat—on CVD
and type 2 diabetes [59,60].

Some limitations of the present study must be considered.
First, it is of cross-sectional design; therefore, we cannot infer
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Table 4

{3 Coefficients regression for the relation between dietary patterns scores and log-transformed endothelial biomarkers

Traditional dietary pattern Prudent dietary pattern Convenience and processed food dietary pattern
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Standardized score* -1.03 —0.45 0.14 1.40 -1.12 —0.46 0.24 1.36 -1.34 -0.12 0.40 1.07
Model 1 (B)
Log hs-CRP Ref. 0.07 -0.10 -0.17 Ref. 0.44 —0.72" —0.56 Ref. 0.65 0.13 —0.10
Log sICAM-1 Ref. —0.001 —0.04 0.09 Ref. 0.11 -0.10 -0.10 Ref. -0.05 0.03 —0.05
Log sVCAM-1 Ref. -0.06 —-0.09 0.06 Ref. —-0.008 -0.08 -0.22 Ref. -0.03 0.01 0.09
Log sSELE Ref. -0.37* -0.19"  -0.11 Ref. 0.21' 0.03 -0.02 Ref. 0.12 0.23' 0.19'
Model 2 (B)
Log hs-CRP Ref. 0.05 —0.08 0.13 Ref. 0.42 —0.74! —0.54 Ref. 0.66 0.22 —0.07
Log SICAM-1 Ref. -0.003 -0.04 0.08 Ref. 0.11 -0.10 -0.10 Ref. —-0.05 0.04 -0.05
Log sVCAM-1 Ref. —0.06 -0.09 0.04 Ref. -0.01 —0.09 —0.26 Ref. —0.02 0.04 0.11
Log sSELE Ref. -0.36" —-0.20° —0.08 Ref. 0.23¢ 0.04 -0.03 Ref. 0.12 0.18' 0.17'

hs-CRP, high-sensitivity C-reactive protein; sSICAM-1, soluble intercellular adhesion molecule 1; sSELE: soluble E-selectin; sVCAM-1, soluble vascular cell adhesion molecule 1.
Model 1: Coefficients adjusted for age, sex, current smoking, alcohol drinking, and physical activity.

Model 2: Model 1 + body mass index (BMI).
*P < 0.0001.

P < 0.05.

P <0.01.

causality from our results. Second, the relatively small sample
size. For this reason, these findings cannot be generalized to the
broader community based on this study alone. Third, our factor
analysis was limited in terms of subjectivity in determining and
labeling DP and the difficulty in extrapolating the findings to
other populations. However, the results are the first report in our
population about the influence of DP on markers of endothelial
function.

In conclusion, the present study supports the hypothesis that
detected major DP are related to markers of ED in the studied
Argentinian population and findings may be applicable as well to
other South Americans, particularly in Uruguay and Chile. Finally,
these data lend further support to dietary recommendations to
improve diet quality. Further studies are warranted to determine
the causal direction of the relationship of DP and ED.
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