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Abstract.
BACKGROUND: Recently eating habits, such as breakfast, snaking, and out-of-home meals, have been shown to influence
metabolic health of general population.
OBJECTIVE: The aim of this study is to explore the association between meal habits and metabolic status in Southern
Italian adults.
METHODS: Data from the Mediterranean healthy Eating, Aging and Lifestyle study was used, including a total of 1952
subjects.
RESULTS: Individuals having type 2 diabetes, dyslipidemias, and hypertension were more likely to adhere to a diet characterized by skipping breakfast, having unhealthy snacks and having out-of-home meals. Having breakfast was associated
with higher odds of having dyslipidemias (OR = 2.71, 95% CI: 1.74, 4.23); having snacks was associated with higher odds
of being obese (OR = 2.09, 95% CI: 1.42, 3.09); and having out-of-home meals was associated with higher odds of having
dyslipidemias (OR = 1.55, 95% CI: 1.03, 2.32) and hypertension (OR = 1.61, 95% CI: 1.18, 2.21).
CONCLUSIONS: The results of this study indicate that eating habits may be associated with metabolic status in adults
living in the Mediterranean area.
Keywords: Snack, metabolic health, Mediterranean, breakfast, hypertension, diabetes, obesity

1. Introduction
Several studies show a worldwide progressive
increase in body mass index (BMI) and in the prevalence of overweight and obesity [1]. Obese people
have higher risk of other metabolic disorders, including hypertension, diabetes, dyslipidemia, which in
turn increase the risk for non-communicable diseases
(NCDs) including cardiovascular diseases (CVDs)
and some cancers [2]. Dietary habits have been considered crucial in preventing such conditions: besides
diet quality and healthy dietary patterns [3], and individual foods groups and beverages such as fruit and
vegetable [4], nuts [5], dairy products [6], egg [7], and
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coffee [8], also eating habits have been studied in relation to metabolic disorders. In fact, change in eating
habits, such as consumption of breakfast, increase in
snacking and meals outside the home have been associated, with a various extent, to modification in weight
status in adults and younger generations [9, 10]. The
increase in trade and consumption of junk food may
have contributed to the increase in the prevalence of
obesity, especially among adolescent [11, 12]. Several studies have shown that a greater consumption of
snacks could lead to a reduction in the consumption of
regular meals or even higher tendency to skip meals
with important consequences for health due to the
lower food diversity and lower intake of nutrients, as
healthier food choices and a better intake of macronutrients and micronutrients are associated with regular
meals [11, 12]. Other studies carried out in recent
years and conducted in most cases in the USA, show
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that there is a correlation between the frequency and
type of out of home eating with the increase in BMI
and the accumulation of visceral fat [13–16]. Considering the available evidence regarding unhealthy
dietary choices and health, we aimed to investigate
the association between meal habits and metabolic
status in Southern Italian adults.

2. Methods
2.1. Study design and population
The MEAL (Mediterranean Healthy Eating, Ageing, and Lifestyle) study is an observational study
aiming to investigate nutritional habits and their
relation with lifestyle behaviors characterizing the
classical Mediterranean lifestyle. The baseline data
comprised a total sample of 2044 men and
women > 18 years old, stratified by gender and 10year age groups, randomly selected in the main
districts of the city of Catania, southern Italy.
The enrolment and data collection was performed
between the years 2014 and 2015, with the extraction
of random subjects from the lists of a pool of general
practitioners’ registered patients. Detailed information on the study protocol is published elsewhere [17].
All participants were informed about the aims of the
study and provided a written informed consent. All
the study procedures were carried out in accordance
with the Declaration of Helsinki (1989) of the World
Medical Association. The study protocol has been
approved by the concerning ethical committee.
2.2. Data collection
An electronic data collection was performed by
face-to-face computer-assisted personal interview
using tablet computers. Participants were provided
with a paper copy of the questionnaire to visualize the response options, but the final answers
were filled by the interviewer directly on the digital device (tablet computer). The demographic data
included gender, age at recruitment, highest educational degree achieved, occupation (specifies the
nature of the most important employment during
the year before the investigation) or last occupation
before retirement, and marital status. Educational
status was divided in the following categories: (i)
low (primary/secondary), (ii) medium (high school),
and (iii) high (university). Occupational status was

categorized as (i) unemployed, (ii) low (unskilled
workers), (iii) medium (partially skilled workers) and
(iv) high (skilled workers). Physical activity status
was evaluated using the International Physical Activity Questionnaires (IPAQ) [27], which comprised
a set of questionnaires (five domains) investigating
the time spent being physically active in the last 7
days: based on the IPAQ guidelines, the final scores
allows to categorized physical activity level as (1)
low, (2) moderate, and (3) high. Smoking status
was categorized as (1) non-smoker, (2) ex-smoker,
and (3) current smoker. Alcohol consumption was
categorized as (1) none, (2) moderate drinker
(0.1–12 g/day), and (3) regular drinker (>12 g/day).
2.3. Dietary assessment
Food intake was evaluated using a validated food
frequency questionnaire FFQ that have been already
tested for validity and reliability for the Sicilian population [18, 19]. Following the identification of the
food intake, the energy content as well as the macroand micro-nutrient intakes [20, 21] were obtained
through comparison with food composition tables of
the Research Center for Foods and Nutrition. Intake
of seasonal foods refers to consumption during the
period in which the food was available and then
adjusted by its proportional intake in one year. FFQs
with unreliable intakes (<1000 or > 6000 kcal/d) were
excluded from the analyses (n = 92) leaving a total of
1952 individuals included in the analysis.
2.4. Eating habits
Participants were asked a set of questions describing their eating habits. Specifically, participants were
asked how many times per week, on average, they
usually have breakfast and, regarding out-of-home
meals, they usually have a main meal (lunch or dinner) not eaten at home. Moreover, participants were
also asked how many times per day, on average, they
usually have snacks.
2.5. Anthropometric measurements and
metabolic variables
Anthropometric examinations were collected
using standardized methods. Height was measured to
the nearest 0.5 cm without shoes, with the back square
against the wall tape, eyes looking straight ahead,
with a right-angle triangle resting on the scalp and
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against the wall. Body mass index (BMI) was calculated, and patients were categorized as under/normal
weight (BMI < 25 Kg/m2), overweight (BMI 25 to
29.9 Kg/m2), and obese (BMI > 30 Kg/m2). Waist
circumference (centimeters) was measured midway
between the 12th rib and the iliac crest and hip circumference (centimeters) around the buttocks, at the
level of the maximum extension. Waist-to-hip ratio
was then calculated. Arterial blood pressure was measured at the end of the physical examination with
subject in sitting position and at least 5 minutes at rest.
Blood pressure measurements was taken three times
at the right arm relaxed and well supported by a table,
with an angle of 45◦ from the trunk. A mean of the
last two measurements was considered for inclusion
in the database. Information from measurements was
integrated with general practitioners computerized
records, as a specialist diagnoses patients with disease
in order to obtain drug. Patients have been considered
hypertensive when average systolic/diastolic blood
pressure levels were greater or equal to 140/90 mm
Hg, taking anti-hypertensive medications, or being
previously diagnosed of hypertension; patients were
considered diabetic or having dyslipidemia whether
previously diagnosed of diabetes and hypercholesterolemia/hypertriglyceridemia, respectively.
2.6. Statistical analysis
Frequencies are presented as absolute numbers and
percentages; continuous variables are presented as
means and standard deviations. Differences between
groups were compared with Chi-square test for
categorical variables, Student’s t-test and ANOVA
for continuous variables distributed normally, and
Mann–Whitney U-test and Kruskall–Wallis test for
variables distributed not normally. Multivariate logistic regression analyses were used to test association
between eating habits and metabolic outcomes,
adjusting for potential confounding factors. All
reported P values were based on two-sided tests and
compared to a significance level of 5%. SPSS 17
(SPSS Inc., Chicago, IL, USA) software was used
for all the statistical calculations.
3. Results
Baseline characteristics by breakfast, snacking,
and out-of-home eating are presented in Table 1.
Significant differences occurred for age groups (a
lower proportion of younger individuals consumed
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regularly breakfast and snacks, while a higher proportion had regular out-of-home meals), sex (a higher
proportion of women reported having breakfast and
snacks while a lower proportion reporting having outof-home meals), educational and occupational status
(a higher proportion of lower categories reported
consuming breakfast, while a higher proportion of
higher categories reported having snacks and out-ofhome meals), and smoking status (a higher proportion
of non-smokers consumed regularly breakfast and
snacks, while a higher proportion of ex-smokers had
regular out-of-home meals). Differences in marital
status regarded only out-of-home eating (a higher
proportion of singles reported consuming out-ofhome meals). Snacks and out-of-home meals were
consumed by a higher proportion of individuals having moderate to high physical activity levels, while a
higher proportion of moderate alcohol consumption
was reported among breakfast skippers and out-ofhome eaters.
Table 1 also report the differences in frequency
of metabolic disorders by meal habits: no difference in distribution of overweight individuals was
found, but a higher and a lower prevalence of obese
was observed among those eating snacks and having out-of-home meals, respectively. Among those
having type 2 diabetes, dyslipidemias, and hypertension there was a higher proportion of breakfast
doers, those having snacks and those not having outof-home meals.
Table 2 describe the associations between meal
habits and baseline variables. Having breakfast was
inversely associated with high occupational status,
past smoking and moderate alcohol drinking. Older
individuals were less likely to have snacks and out-ofhome meal, while women were more likely to have
snacks and less likely to have out-of-home meals.
Unmarried individuals with higher educational and
occupational status, as well as higher physical activity and regular alcohol drinking were also more likely
to have out-of-home meals. In contrast, snaking habit
was associated with being married and past smoker.
Table 3 summarize the associations between meal
habits and metabolic parameters. Having breakfast
was associated with higher odds of having dyslipidemias (OR = 2.71, 95% CI: 1.74, 4.23); having
snacks was associated with higher odds of being
obese (OR = 2.09, 95% CI: 1.42, 3.09); and having
out-of-home meals was associated with higher odds
of having dyslipidemias (OR = 1.55, 95% CI: 1.03,
2.32) and hypertension (OR = 1.61, 95% CI: 1.18,
2.21).
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Table 1
Distribution of baseline characteristics by breakfast, snaking, and out-of-home eating features in the study sample (n = 1952)
Breakfast
Yes
No
(n = 1500)
(n = 452)

Age group, n (%)
<30
31–39
40–49
50–59
60–69
>70
Sex
Men
Women
Educational status
Low
Medium
High
Occupational status
Unemployed
Low
Medium
High
Marital status
Unmarried/single
Married/partner
Smoking status
Non-smoker
Ex-smoker
Current smoker
Physical activity
Low
Moderate
High
Alcohol consumption
None
Moderate drinker
(0.1–12 g/d)
Regular drinker
(>12 g/d)
BMI status
BMI = 25–30
BMI>30
Diabetes
Dislipidemia
Hypertension

p

Snacks
Yes
No
(n = 1459) (n = 493)

0.005
265 (74.0)
259 (77.3)
272 /(73.1)
231 (74.3)
252 (79.7)
221 (85.0)

93 (26.0)
76 (22.7)
100 (26.9)
80 (25.7)
64 (20.3)
39 (15.0)

598 (73.6)
902 (79.2)

215 (26.4)
237 (20.8)

578 (82.2)
524 (72.1)
398 (76.2)

125 (17.8)
203 (27.9)
124 (23.8)

392 (83.6)
201 (74.2)
336 (76.4)
379 (77.0)

77 (16.4)
70 (25.8)
104 (23.6)
113 (23.0)

599 (75.6)
901 (77.7)

193 (24.4)
259 (22.3)

992 (82.3)
293 (62.6)
215 (77.3)

214 (17.7)
175 (37.4)
63 (22.7)

258 (77.9)
665 (76.7)
397 (72.8)

73 (22.1)
202 (23.3)
148 (27.2)

309 (81.1)
902 (74.2)

Out-of-home eating
Yes
No
(n = 956)
(n = 996)

<0.001
313 (87.4)
293 (87.5)
289 (77.7)
221 (71.1)
204 (64.6)
139 (53.5)

45 (12.6)
42 (12.5)
83 (22.3)
90 (28.9)
112 (35.4)
121 (46.5)

573 (70.5)
886 (77.8)

240 (29.5)
253 (22.2)

19.3 (6.9)
100 (29.9)
176 (47.3)
166 (53.4)
237 (75.0)
248 (95.4)

485 (59.7)
471 (41.4)

328 (40.3)
668 (58.6)

482 (68.6)
562 (77.3)
415 (79.5)

221 (31.4)
165 (22.7)
107 (20.5)

165 (23.5)
430 (59.1)
361 (69.2)

538 (76.5)
297 (40.9)
161 (30.8)

354 (75.5)
155 (57.2)
327 (74.3)
373 (75.8)

115 (24.5)
116 (42.8)
113 (25.7)
119 (24.2)

182 (38.8)
94 (34.7)
191 (43.4)
311 (63.2)

287 (61.2)
177 (65.3)
249 (56.6)
181 (36.8)

587 (74.1)
872 (75.2)

205 (25.9)
288 (24.8)

473 (59.7)
483 (41.6)

319 (40.3)
677 (58.4)

931 (77.2)
339 (72.4)
189 (68.0)

275 (22.8)
129 (27.6)
89 (32.0)

599 (49.7)
264 (56.4)
93 (33.5)

607 (50.3)
204 (43.6)
185 (66.5)

232 (70.1)
700 (80.7)
403 (73.9)

99 (29.9)
167 (19.3)
142 (26.1)

97 (29.3)
487 (56.2)
340 (62.4)

234 (70.7)
380 (43.8)
205 (37.6)

72 (18.9)
313 (25.8)

271 (71.1)
926 (76.2)

110 (28.9)
289 (23.8)

125 (32.8)
665 (54.7)

256 (67.2)
550 (45.3)

289 (81.2)

67 (18.8)

262 (73.6)

94 (26.4)

166 (46.6)

190 (53.4)

478 (76.4)
246 (77.1)
124 (83.8)
317 (88.1)
780 (79.3)

148 (23.6)
73 (22.9)
24 (16.2)
43 (11.9)
204 (20.7)

456 (72.8)
257 (80.6)
96 (64.9)
255 (70.8)
672 (68.3)

170 (27.2)
62 (19.4)
52 (35.1)
105 (29.2)
312 (31.7)

316 (50.5)
91 (28.5)
33 (22.3)
92 (25.6)
392 (39.8)

310 (49.5)
228 (71.5)
115 (77.7)
268 (74.4)
592 (60.2)

<0.001

<0.001

<0.001

<0.001

0.008

<0.001

<0.001

0.294

<0.001

0.598

<0.001

<0.001

0.003

0.150

<0.001

<0.001

0.002

<0.001

0.118

4. Discussion
The findings of this study are partially consistent
with observed trends in scientific literature, showing
a slow abandonment of healthy dietary habits among
individuals living in southern Italy, leading to adverse
metabolic-related health conditions [22–24]. Adherence to traditional healthy dietary patterns has been
associated to lower risk of metabolic disorders and
cardiovascular outcomes among individuals living in

0.129
0.011
0.004
0.059
<0.001

p
<0.001

289 (80.7)
235 (70.1)
196 (52.7)
145 (46.6)
79 (25.0)
12 (4.6)

0.004

0.270
0.732
0.037
<0.001
0.010

p

<0.001

0.072
<0.001
<0.001
<0.001
<0.001

southern Italy [25–27], including hypertension [28],
obesity [29], dyslipidemia [30], insulin resistance
[31] but also overall quality of life [32]. Nevertheless, there is evidence of the so-called “nutrition
transition” phenomenon, described as a shift toward
Westernized dietary habits, including high-sugar,
high-refined, high-fat processed foods and beverages
in spite of more natural, biologic (or less processed), local goods [33, 34]; these trends have been
demonstrated especially among younger generations
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Table 2
Association between baseline characteristics and breakfast, snaking, and out-of-home eating
status in the study sample (n = 1952)
Breakfast
Age group, n (%)
<30
31–39
40–49
50–59
60–69
>70
Sex
Men
Women
Educational status
Low
Medium
High
Occupational status
Unemployed
Low
Medium
High
Marital status
Unmarried/single
Married/partner
Smoking status
Non-smoker
Ex-smoker
Current smoker
Physical activity
Low
Moderate
High
Alcohol consumption
None
Moderate drinker (0.1–12 g/d)
Regular drinker (>12 g/d)

OR (95 CI)*
Snacks

Out-of-home eating

1
1.00 (0.63, 1.58)
1.11 (0.69, 1.78)
1.00 (0.61, 1.64)
1.14 (0.70, 1.85)
1.37 (0.79, 2.37)

1
0.79 (0.47, 1.32)
0.36 (0.22, 0.59)
0.27 (0.16, 0.45)
0.22 (0.13, 0.36)
0.14 (0.08, 0.25)

1
1.10 (0.66, 1.86)
0.65 (0.39, 1.08)
0.26 (0.15, 0.43)
0.13 (0.07, 0.21)
0.01 (0.00, 0.02)

1
1.25 (0.95, 1.64)

1
1.44 (1.09, 1.92)

1
0.34 (0.25, 0.46)

1
0.83 (0.60, 1.16)
0.89 (0.59, 1.33)

1
0.93 (0.68, 1.28)
1.00 (0.67, 1.48)

1
2.56 (1.83, 3.58)
2.69 (1.82, 3.98)

1
0.67 (0.43, 1.04)
0.55 (0.37, 0.81)
0.59 (0.39, 0.89)

1
0.64 (0.43, 0.96)
1.13 (0.77, 1.66)
1.11 80.75, 1.66)

1
0.74 (0.47,1.15)
1.32 (0.88, 1.97)
2.14 (1.41, 3.27)

1
1.25 (0.92, 1.69)

1
1.85 (1.39, 2.48)

1
0.42 (0.30, 0.58)

1
0.37 (0.28, 0.50)
0.79 (0.52, 1.18)

1
0.70 (0.52, 0.94)
1.30 (0.88, 1.93)

1
1.37 (0.98, 1.92)
1.29 (0.84, 1.97)

1
1.29 (0.90, 1.85)
1.40 (0.94, 2.09)

1
1.39 (0.98, 1.99)
0.72 (0.50, 1.05)

1
1.81 (1.23, 2.66)
1.64 (1.08, 2.49)

1
0.67 (0.47, 0.96)
0.96 (0.61, 1.50)

1
0.99 (0.71, 1.38)
1.11 (0.74, 1.67)

1
2.08 (1.44, 3.00)
2.71 (1.72, 4.25)

*All analyses were adjusted for age, sex, educational status, marital status, smoking status, physical activity
level, and alcohol consumption.
Table 3
Association between breakfast, snaking, and out-of-home eating status and metabolic disorders in the study sample (n = 1952)

Breakfast
Snacks
Out-of-home eating

BMI = 25–30

BMI>30

OR (95 CI)*
Diabetes

Dislipidemia

Hypertension

0.80 (0.59, 1.08)
0.90 (0.67, 1.21)
1.28 (0.93, 1.75)

0.94 (0.64, 1.39)
2.09 (1.42, 3.09)
0.82 (0.56, 1.20)

1.33 (0.72, 2.45)
1.33 (0.81, 2.19)
0.80 (0.44, 1.48)

2.71 (1.74, 4.23)
1.25 (0.88, 1.79)
1.55 (1.03, 2.32)

1.34 (0.99, 1.81)
1.03 (0.77, 1.39)
1.61 (1.18, 2.21)

*All analyses were adjusted for age, sex, educational status, marital status, smoking status, physical activity level, and alcohol consumption.

[35–37]. However, how the nutrition transition is also
affecting traditional meal habits has been far less
studied. Specifically, in this study we investigated the
role of meal occasions outside regular meals (i.e.,
lunch and dinner) to test whether such habits are
associated with metabolic outcomes. In this study,

meal habits were associated, with a various extent, to
metabolic status of adult individuals living in Sicily,
southern Italy. Specifically, snaking habit was associated with higher odds of being obese, breakfast habits
with having dyslipidemias, and out-of-home eating
with dyslipidemias and hypertension.
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Regarding breakfast, there are several studies in
scientific literature agreeing that the first meal of
the day represent an important habit associated with
better metabolic health [38, 39]. Therefore, public health recommendations regarding breakfast and
health advice that people eat breakfast [40]. However,
in line with our findings, more recent comprehensive evaluation of existing evidence suggests that
eating breakfast per se, compared to skipping it, has
not large impact on body weight: in contrast, size
and type of breakfast seem to play a major role in
affecting metabolic health [41]. For instance, highprotein breakfast (i.e., eggs) has been reported to
increase weight loss compared to a high-carbohydrate
breakfast (probably due to the effect in increasing levels of satiety hormones) [42, 43]. Moreover,
also type of carbohydrates has been shown to influence satiety and hunger, such as high-fiber, whole
grains breakfasts [44]. These factors may explain
the null results found in the present study, as southern Italian breakfast is generally sweet and rarely
high in protein, with no consumption of eggs or
hams, as well as with poor content in fiber [45].
In our study, we found even an association between
having breakfast and higher odds of having dyslipidemias. Besides the content of the specific meal,
which is not likely to have a causative relation with
the adverse outcome, there is evidence that other
variables associated with breakfast may mediate its
relation with health outcomes. For instance, breakfast
may be related with regular/irregular eating outside
regular meal, with higher energy intake and the resulting metabolic imbalance; having breakfast has been
shown to be associated with levels of physical activity, which in fact was not observed in our study;
finally, breakfast may be related with sleeping habits,
which in turn has been associated with metabolic
issues [46].
Snacking between meal is not univocally considered an unhealthy behavior if including healthy foods,
such as nuts and whole grains [47]. In fact, snacking does not have univocal correlations with weight
gain/loss and has been associated with both high
and low diet quality [48]. Snacking with healthy
foods may improve energy balance during the whole
day and improve weight maintenance [49]. However,
there is corroborated evidence that the vast majority of unhealthy outcomes associated with snacking
habit depends on the poor quality of food consumed
during snacking occasions, which may be energydense, nutrient-poor foods high in sodium, sugar,
and/or fat (such as snack bars, salty snacks, cookies

and sweets, sugar-sweetened beverages, and chips)
[50]. In the present study, we found that individuals having snacks were more likely to be obese;
snacking was the only meal habit directly associated with body weight, suggesting a direct relation
between these variables. Several factors have been
associated to the snacking habit, including hunger,
location, social/food culture and environment, cognitive factors, and hedonic eating [51]. Snacking habit
has been reported to have been increased over the
last decades [52] and there is growing amount of
scientific literature showing a relation between consumption of snacks and increase in obesity as well
as other metabolic disorders [53]. Thus, quality of
food consumed during snacking occasion seems to
be determinant for the healthy or unhealthy role that
snacking habit may have on human health.
Regarding out-of-home eating, literature on its
role on weight status is contrasting, with a general
increased risk of obesity features especially when
associated with fast-food consumption, but also substantially null results [54]. In the present study, we
did not find any association between out-of-home
eating and weigh status, but there was a positive association with having dyslipidemias and hypertension,
thus suggesting the possibility of poor quality food
consumed during such meal occasions. Despite data
on specific food consumed was not available, there
is evidence from literature that meals consumed in
restaurant, take away, or fast food are generally higher
in energy, including abundance in free/added sugars
and fats, and lower in fiber and protein [55]. Moreover, food consumed out of home has been reported to
be served in large portions and be consumed in company, which is a social facilitator of food intake [56].
Considering the rising trends in out-of-home eating,
the interest from the public health sector is mandatory to monitor future generations and assess quality
of food services.
In terms of socio-demographic correlates, snacking and out-of-home meals decreased with older age,
which is in line with scientific literature [15, 56,
57]. Regarding sex differences, women were more
likely to have snacks and less likely to have outof-home meals. These differences may reflect the
socio-demographic conditions of this cohort, as a
great proportion of women were unemployed, which
lead to spending more time at home and thus higher
availability of snacking, while men may find themselves more likely in the occasion of being out and
consuming meal in working occasion or leisure time
[58]. In fact, in this study married individuals were
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more likely to have snacks and less likely to consume
out-of-home meals compared to unmarried/single
ones. Both high education and occupational status were associated with out-of-home eating, which
paired with younger age, high physical activity and
higher alcohol consumption suggest that younger
generations commonly adopt this meal habit. Moreover, differences in eating meals out by occupational
class may suggest that such meals can be expensive as
well as cultural differences in leisure activities. This
information suggest that out-of-home eating does
not entirely cluster with unhealthy behaviors or low
socio-cultural level, but rather may be affected by
low quality or excessive energy intake consequent
to restaurant eating, which in turn may be related to
unhealthy outcomes. This group of individuals may
mostly benefit by rise in knowledge about how to
eat out of home, while the food offer to the public might include healthier proposals which should
combine palatability and affordable prices [59].
The present study has some limitations that
need to be listed before considering conclusions.
First, the cross-sectional design of the study does
not allow to define causal relationships. Second,
the use of FFQs, despite well-corroborated in
the scientific methodology, may be affected by
recall bias and underreporting. Finally, collinearity
between variables or residual confounding cannot be
ruled out.
In conclusions, meal habits are associated with
metabolic status in adults living in the Mediterranean
area. Future perspectives include rise of awareness
in the general population of potential risk associated with poor quality or excessive snacking and
out-of-home eating. Also, regarding breakfast, future
intervention studies should aim to improve knowledge of healthy foods to be consumed in such
occasion. Finally, public health efforts should be
made to improve the quality of food served, and sponsoring healthy traditional food services.
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