
a greater proportion of calories at lunch (Table 1). In
terms of nutritional quality, SBF participants were
more likely to consume more energy, protein
(particularly from animal sources), and dietary
cholesterol; have the lowest fiber and carbohydrate
intakes; and tended to consume more alcoholic and
sugar-sweetened beverages, as well as red meat.
Compared with HBF, participants in the LBF group
had greater daily EI, animal protein intake, and
dietary cholesterol intake, and lower intakes of sugar
and polysaccharides. This group also had lower
intakes of fruits and vegetables, whole grains, and
olive oil, and higher intakes of refined grains, red
meat, fast food, and precooked meals as well as lean
meat and seafood (Table 2). Participants in the HBF
group presented significantly greater intakes of car-
bohydrates and dietary fiber, and tended to consume
greater amounts of fruits and vegetables, whole
grains, high-fat dairy, and sweets (Table 2).

Morning dietary habits differed significantly across
breakfast groups. On average, SBF participants spent
no more than 5 min on breakfast, and consumed
mostly coffee or orange juice. The most frequent
choices among the HBF group were coffee, orange
juice, bread toasts with olive oil, tomato, ham, fresh
fruit, breakfast cereal, whole grain cookie, or pastries
and jam. Regarding LBF participants, they were more
likely to have coffee, orange juice, as well as fresh
fruit, toast, cookies, or pastries (Online Table 1).

Lunch and dinner intakes also differed signifi-
cantly between the breakfast patterns groups (Online
Tables 2 and 3). Across all the groups SBF participants
had the highest intakes of red and processed meat,
appetizers, sugar-sweetened beverages, and alcohol
at lunch and dinner, as well as the lowest consump-
tion of fruits during lunch. The LBF group compared
with HBF had similar intakes of fruits, and higher
consumption of appetizers at lunchtime, and also
higher intakes of vegetables, lean meat, seafood, and
eggs, as well as potatoes, pasta, commercial bakery
goods, red and processed meat, sugar-sweetened
beverages, and alcohol at dinner.

Compared with the HBF group, cardiometabolic risk
markers were more prevalent in the LBF group and
even more so in the SBF group, showing the greatest
WC and BMI, blood pressure, blood lipids, and fasting
glucose levels (Table 3). SBF participants were also
more likely to score the highest on the European So-
ciety of Cardiology Systematic Coronary Risk Evalua-
tion risk scale (Table 3). The probabilities of presenting
obesity, abdominal obesity, MetS, low high-density
lipoprotein cholesterol, and hypertension were
significantly higher for participants in the SBF group
compared with HBF (Figure 1, Online Table 4). Taking

into consideration the higher proportion of partici-
pants reporting to be on a diet to lose weight among
SBF participants, the model for the association with
obesity (BMI >30 kg/m2) was additionally adjusted for
dieting in a sensitivity analysis, resulting in a 4.7%
decrease in the association (data not shown).

The prevalence of subclinical, noncoronary and
generalized atherosclerosis for PESA participants
included in the final analysis were 62.5%, 60.3%, and
13.4%, respectively (Central Illustration). Highest
prevalence of atherosclerotic plaques was found in
iliofemoral (44.2%) and carotid arteries (31.5%), with
the lowest prevalence observed in the aorta (24.6%).
CAC score >0 was detected among 18.1% of the total
PESA study population.

Subclinical atherosclerosis was observed more
frequently among the SBF group (Central Illustration);
with higher odds of having plaques in abdominal
aorta (odds ratio [OR]: 1.79; 95% confidence interval
[CI]: 1.16 to 2.77), carotid atherosclerotic plaques
(OR: 1.76; 95% CI: 1.17 to 2.65), and iliofemoral pla-
ques (OR: 1.72; 95% CI: 1.11 to 2.64) (Tables 4 and 5).
Regarding the presence of noncoronary and general-
ized atherosclerosis, the odds were significantly
higher for SBF participants, compared with HBF

TABLE 3 Distribution of CVD Risk Factors of PESA Study Participants
According to Breakfast Pattern

CVD Risk Factors
HBF

(n ¼ 1,122)
LBF

(n ¼ 2,812)
SBF

(n ¼ 118)

Central obesity 136 (12.1)*† 680 (24.2)†‡ 45 (38.1)*‡

Weight, kg 72.5 " 13.8*† 78.1 " 14.9†‡ 83.3 " 17.6*‡

BMI, kg/m2 25.01 " 3.39*† 26.55 " 3.85†‡ 28.04 " 4.66*‡

Waist circumference, cm 85.6 " 11.0*† 90.7 " 12.0†‡ 95.5 " 14.5*‡

Hypertension, mm Hg 97 (8.6)*† 356 (12.7)†‡ 27 (22.9)*‡

SBP 114.3 " 12.1*† 117.0 " 12.6‡ 119.0 " 13.6‡

DBP 70.75 " 8.88*† 73.12 " 9.52†‡ 75.36 " 10.20*‡

Dyslipidemia, mg/dl 374 (33.3)*† 1241 (44.1)†‡ 66 (55.9)*‡

Total cholesterol 196.4 " 31.4*† 202.0 " 33.8‡ 205.8 " 35.5‡

LDL-c 128.5 " 28.0*† 133.7 " 30.2‡ 136.0 " 30.9‡

HDL-c 50.8 " 12.1*† 48.4 " 12.1‡ 46.8 " 13.2‡

Triglycerides 84.5 " 45.4*† 98.3 " 59.9†‡ 114.0 " 74.5*‡

Diabetes 8 (0.7)*† 65 (2.3)‡ 6 (5.1)‡

Fasting glucose, mg/dl 87.9 " 8.8*† 91.4 " 15.0†‡ 94.7 " 15.9*‡

CVD risk scores

SCORE, % 0.40 " 0.53*† 0.60 " 0.61†‡ 0.85 " 0.85*‡

Number of CVD risk factors

0 594 (52.9)*† 1,158 (41.2)†‡ 32 (27.1)*‡

1 395 (35.2)* 1,135 (40.4)‡ 39 (33.1)

2 120 (10.7)*† 445 (15.8)†‡ 35 (29.7)*‡

>2 13 (1.2)*† 74 (2.6)†‡ 12 (10.2)*‡

Values are mean " SD or n (%). *p < 0.05 vs. LBF. †p < 0.05 vs. SBF. ‡p < 0.05 vs. HBF.

BMI ¼ body mass index; CVD ¼ cardiovascular disease; DBP ¼ diastolic blood pressure;
HDL-c ¼ high-density lipoprotein cholesterol; LDL-c ¼ low density lipoprotein cholesterol;
SBP ¼ systolic blood pressure; SCORE ¼ European Society of Cardiology Systematic Coronary Risk
Evaluation; other abbreviations as in Tables 1 and 2.
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