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Abstract
Background: The traditional diet of northwestern Spain and northern Portugal follows an ‘Atlantic diet’ pattern.
Adherence to the Atlantic diet has been related to the good metabolic health and low coronary mortality recorded
for these regions.
Methods: The GALIAT (Galicia Alimentación Atlántica [Galicia Atlantic Diet]) study is a randomised, controlled,
dietary intervention clinical trial designed to examine the effect of the Atlantic diet on the lipid profile, glucose
metabolism, inflammation makers and adiposity of the general population. The trial involved 250 randomly selected
families (715 adults and children over 3 years of age) from a town in Spain’s northwest, randomly allocated to
follow either a control diet (C group) or the Atlantic diet (AD group) for a period of 6 months.
The families of the AD group received educational sessions on food, diet and gastronomy and were provided
written supporting material with nutritional recommendations and recipes for the preparation of menus. They also
attended cooking classes. Throughout the study period, these families were provided a range of foods (free of
charge) that form part of the traditional Atlantic diet. The C group families took part in none of the above activities,
nor were they provided with any food.
Lipid profile variables (primary variables), and anthropometric, inflammation marker and glucose metabolism status
(secondary variables), were measured at baseline, three and six months.
Discussion: The GALIAT study is the first clinical trial to examine the effects of the Atlantic diet on metabolic and
cardiovascular health and adiposity. If the study hypothesis is confirmed, this dietary pattern could be included in
strategies to promote health.
Trial registration: ClinicalTrials.gov, NCT02391701 on March 18, 2015.
Keywords: Atlantic diet, Randomised controlled clinical trial, Family-focused diet intervention, Nutrition education,
Study protocol, GALIAT study

Background
Spain has one of the lowest mortality rates for ischaemic
heart disease in Europe [1]. However, wide variation in
such mortality is seen across the country, with some
towns in northern Spain returning figures up to 40 %
lower than the mean [2]. Genetic factors may be in-
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volved, but diet and physical activity may also play an
important role. In a population-based, case-control study
in Porto, Portugal, Oliveira et al. [3] reported that adherence to the traditional Atlantic diet was associated with
a lower probability of acute myocardial infarction. Adherence to this diet has also been associated with lower
serum concentrations of inflammation markers, triglycerides and insulin, an improved insulin resistance index,
and reduced systolic blood pressure [4].
Northern Portugal and Galicia (northwestern Spain)
are geographically, climatically and culturally similar.
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The Atlantic diet they share is characterised by the
abundant consumption of little-processed, local, fresh,
seasonal foods, including fruit, vegetables, bread, cereals
and pulses, along with fish and milk products. The consumption of meat (mainly beef and pork) and eggs is
only moderate. The sauces used are low in calories but
of high nutritional quality. Olive oil is used as a dressing
and in cooking. Wine consumption (normally at mealtimes) is moderate. Food is commonly steamed, boiled,
baked, grilled or stewed rather than fried. The dishes
produced are not complicated but show care and originality in the combination of foods [5]. The Atlantic diet
differs from the Mediterranean diet consumed in southern Spain by its greater intake of fish, milk, potatoes,
fruit, vegetable and olive oil, and a greater intake of wine
at the expense of beer [6]. The types of fruits and vegetables consumed are different too; the nutrients and
functional components they provide are therefore also
different. In addition, the preferred cooking techniques
associated with the Atlantic diet modify the nutritional
composition of foods less than frying.
No clinical trial has ever been performed to examine
the effect of the Atlantic diet on health. The GALIAT
(Galicia Alimentación Atlántica [Galicia Atlantic Diet])
study was designed to examine what effect it may have
on the lipid profile, glucose metabolism, inflammation
markers and adiposity of the general population, using
the family as the intervention unit. The present work
justifies the need for this study, describes its design, and
explains how it was executed. The protocol adheres to
the Consolidated Standards of Reporting Trials (CONSORT) recommendations for the reporting of nonpharmacological clinical trials [7].

Methods
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in Spain. Fieldwork, including the recruitment and
follow-up of participating families was performed at the
health centre in the rural town of A Estrada. A Estrada
has a population of 22,362 and is some 27 km from the
aforementioned hospital. This centre was chosen from
among several candidates since its personnel have experience of observational studies. Twenty family doctors,
three paediatricians and twenty nurses acted as collaborating researchers. In the three weeks before the study
began, these persons were informed of the protocol and
work procedures to follow. A further physician, nurse
and four nutritionists were employed to lead the field
study at the health centre. Their work involved interviewing the study subjects, the taking of anthropometric
data, the measurement of blood pressure, obtaining biological samples, and verifying and transcribing data. The
nutritionists were charged with performing the dietary
intervention. All personnel involved in fieldwork received theoretical and practical instruction (one month
before the study started) on how to normalise work procedures. This involved trial runs with volunteers subjected to all assessment processes. Daily meetings
focused on the problems detected and their solution.
Once the trial had begun, daily telephone calls and
weekly physical meetings ensured its correct functioning.
All fieldwork was performed in two doctor’s offices, plus
a room used for the collection of biological samples,
provided by the health centre.
Sample size and power estimation

The sample size required to ensure a minimum predictive
power of 80 % with a 0.05 type I error, assuming a 10 %
drop-out rate, was determined to be 250 families. Calculations were performed using the Sample Size Shop’s
GLIMMPSE 2.0 online tool for clustered data [8].

Design

The GALIAT study is a randomised clinical trial with
two parallel groups designed to examine the effect of a
nutritional intervention involving the Atlantic diet. The
study subjects - families from a town in northwestern
Spain–were randomly assigned to one of two equally
sized groups: a control group (C group) and an Atlantic
diet group (AD group). “The family” formed the intervention unit, thus covering people from childhood to
old age; it is within the family where nutritional and lifestyle habits are learned. Fieldwork was performed at a
primary healthcare centre - an excellent strategic setting
for preventing and intervening in risk factors affecting
human health.
Project coordination and location

The GALIAT study was designed by researchers at the
Hospital Clínico Universitario de Santiago de Compostela (The Santiago de Compostela University Hospital)

Eligibility, recruitment, baseline screening and inclusion

To encourage the population to take part, the study was
advertised in the press, on radio and television, and via
posters hung at the health centre and the A Estrada
town hall. The family doctors involved helped by answering questions about the project. Family selection
was based on the random selection of index subjects
from the National Health System records for the town.
A random selection of 3500 individuals aged 18–85
years was made, stratified by decade. The chosen subjects were phoned in order to confirm their participation
in the study. This provided a list of 662 subjects to
whose homes letters explaining the project, and an invitation to take part, were sent. These subjects were again
called by telephone to reconfirm their participation, to
verify that those interested met the inclusion criteria,
and to record the size of their families. Those who accepted the invitation to join the study were given a pre-
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assessment appointment at which time the project and
its aim were verbally explained, an explanation provided
regarding how subjects were selected, what participation
would entail, and the rights of subjects defined. Documentation providing the details of the project, and
consent forms for the whole family, were also distributed. Those who finally decided to take part were invited
to return to the health centre, accompanied by their
families, for baseline monitoring. The recruitment rate
was 10–15 families per week. Figure 1 shows a flow
diagram explaining the recruitment process and intervention phases.
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Inclusion and exclusion criteria

The inclusion criteria to be met by the index subject
(male or female) of each family were: age 18-85 years,
and to be part of a family (living together) of at least two
members. The other members of the family (either sex)
had to be aged 3–85 years.
The following were deemed reasons for excluding an
index subject: alcoholism, undergoing lipid-lowering
treatment, pregnancy, cardiovascular disease (ischaemic
heart disease, heart failure, peripheral vascular disease,
cerebrovascular disease), dementia, or having a predicted
survival of less than one year. The exclusion criteria for

Fig. 1 Flowchart showing numbers of subjects at each stage. nf, number of families, ni, number of individuals
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the family members of the index subject were the same,
except that those following lipid-lowering treatment
were included. Finally, for a family to be incorporated
into the study, at least two members had to meet all inclusion criteria but no exclusion criterion.
Randomisation

The participating families were randomly assigned (1:1)
by a person not associated with the study to either the C
group or AD group via the use of computer-generated
random numbers. This was performed at the baseline
visit.
Dietary intervention
The Atlantic diet
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both the Atlantic diet and consensus food recommendations [9–11]. This led to the publication of the recipe
book “Platos y Menús Atlánticos” [12] (Atlantic Dishes
and Menus; a pdf version is available from the authors),
which includes all the recommendations, calibrated recipes, and information required for planning weekly
menus. The nutritionists insisted upon the need for the
subjects to use this book (which was distributed free to
families in the AD group) during the study period. A
day-long cooking course was also given to AD group
members by the chef. A telephone number was supplied
so that any doubts or problems could be discussed.
Trial protocol

Table 1 shows the characteristics of the Atlantic diet.
All participants in the AD group received the information, motivation and assistance necessary to modify their
food habits in accordance with this diet. Since the palatability of the foods included is key if good adherence is
to be achieved, a recipe book based on the use of local
products was designed. Recipes were proposed by the research team, written out in detail by a chef, and the
dishes calibrated by the team of nutritionists. Recommendations were drawn up so that the AD subjects’
daily and weekly food intakes would be well adjusted to
Table 1 Food consumption recommendations
Daily

Servings/day

Bread, cereals, wholegrain cereals,
rice, pasta and potatoes

6–8

Olive oil

3–4

Fruit

≥3

Vegetables

≥2

Milk products

3–4

The intervention period lasted 6 months. Table 2 describes the trial protocol, following the graphical layout
of Perera et al. [13].
At the baseline visit all AD subjects received information on the Atlantic diet and how to follow it; the nutritionists’ messages were adapted to the clinical condition
of each subject, his/her preferences, needs, beliefs and culture. Special care was taken with patients who were obese,
had diabetes or who had high blood cholesterol; conflicts
with recommendations made by subjects’ own doctors or
nutritionists were avoided. All questionnaires (see below)
were filled out in the presence of the nutritionists, except
for 3-day food records which the subjects handed in completed. The latter were reviewed in the presence of the
subjects in order to correct any errors or add missing information. At the 3 and 6 month visits, the nutritionists
reminded the subjects about the Atlantic diet and the
helped them complete their questionnaires.
Table 3 shows the foods provided to the families of the
AD group. Wine was provided only to non-tee-total
adults. Food packages were delivered every three weeks
to the family home. The food included in the package
was calculated for the total number of family members,
even if not all were taking part in the study. At delivery,
a form was filled in to verify that the previous lot of food
had been consumed, and to note any problems.

Several Times Per Week

Servings/week

Fish and seafood

3–4

Lean meat

3–4

Eggs

3–4

Pulses

2–3

Data collection

Nuts, preferably chestnuts, walnuts,
almonds and hazelnuts(a)

4–6

Unless otherwise stated, data were collected at baseline,
3 and 6 months.

Occasional

Servings/month

Fatty meat, cured sausage,
margarine, butter

A few times per month

Demographic information and medical history collected

Sweets, pastries, cakes, candies,
ice cream, etc.

A few times per month

The following information was collected from all
subjects.

Sugary drinks

A few times per month

Drink

Servings/day

Water

6–8

Only given to subjects ≥5 years of age for fear of choking, and made
without salt
(a)

1. Sociodemographic characteristics - place of birth,
civil status, education, profession, whether in work,
characteristics of the home.
2. Personal and family medical history - heart disease,
diabetes, high blood pressure, cancer,
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Table 2 Graphical representation of the intervention
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Table 3 Quantity of food provided per Atlantic diet subject per
week
Food

Quantity per week

Turnip greens (g)

250

Cabbage (g)

200

Mushrooms (g)

64

Zaragalladaa (g)

175

Tomatoes (g)

277

Mirabelle plums (g)

140

Mussels (g)

57

Low fat cheese (g)

100

White wine (ml)

250

Red wine (ml)

250

Olive oil (ml)

330

g: drained weight
a
zaragallada: a tomato, green pepper and onion sauce used in Galicia to help
fill samosa-like pies

hypercholesterolaemia, age at menarche and
menopause.
3. Medication - lipid-lowering and blood pressurelowering drugs.
4. Health-related quality of life - assessed using the
Spanish v.2.0 of the Short Form 12 Health Survey
(SF-12) questionnaire [14, 15]. Answers were
interpreted with the use of reference values for
Spanish populations [16].
5. Tobacco and alcohol consumption.
Table 4 summarises the information collected as well
as the tests performed over the study period.
Monitoring food intake
Dietary quality

Dietary quality was assessed using the Krece Plus questionnaire [17] (Table 5). This assesses how well the actual diet of a subject compares to a healthy diet. It
includes 16 items scored as either +1 or -1. The diet is
then classified as either of high (≥9 points), medium (6–
8 points), or low (≤5 points) nutritional value.
Record of food intake: using food diaries

The study subjects completed a 3-day food record, including two weekdays and either a Saturday or Sunday,
at baseline, 3 and 6 months (Table 3). Subjects were
asked to provide information on brand names of foods
consumed, preparation and cooking methods, to weigh
all foods consumed when possible, and to use household
measurements (spoonfuls, cupfuls) when not. All subjects were provided a weight/household measurement/
“hand size” equivalency table for providing consumption
information. All completed records were checked by the
nutritionists.
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Table 4 Outcomes and time points for measurements
Baseline 3 month 6 month

25-OH cholecalciferol

✓

✓

Thyrotropin

✓

✓

Haemogram

✓

Questionnaires & Health Measurements
Sociodemographic data
Health status: personal and family
medical history
Quality of life, (SF-12v2 questionnaire)

✓

✓

Dietary habits, FFQ

✓

✓

3-day food record

✓

✓

Diet quality

✓

✓

Dietary patterns

✓

✓

IPAQ-short

✓

✓

Sedentary behaviour

✓

✓

✓

✓

✓

✓

Drinking habits (AUDIT-C
questionnaire)
Use of tobacco

Table 4 Outcomes and time points for measurements
(Continued)

Anthropometry
Body weight (kg)

✓

✓

✓

Height (cm)

✓

✓

✓

BMI (kg/m2)

✓

✓

✓

Waist circumference (cm)

✓

✓

Arm circumference (cm)

✓

✓

Thigh circumference (cm)

✓

✓

Biceps skinfold thickness

✓

✓

Triceps skinfold thickness

✓

✓

Subscapular skinfold thickness

✓

✓

Suprailiac skinfold thickness

✓

✓

Resting pulse and blood pressure

✓

✓

Biomarkers

✓

✓

✓

✓

✓

At the moment of analysis, nutrient intake will be analysed using DIAL [18] software. This incorporates national and international tables on food composition,
serving sizes and recipes. Dietary intake variables of
interest include total energy (kcal) and intakes (%) of fat,
protein, carbohydrate, fibre and micronutrients.
Food frequency questionnaire

Food intake over the last 4 weeks of the study was
assessed using a semi-quantitative food frequency questionnaire (FFQ) which included 93 foods and drinks habitually consumed in Spain. This questionnaire was
structured to include 13 food groups, 64 foodstuffs and
93 food items (since, e.g., milk can be either whole or
skimmed), and was completed in the presence of a nutritionist, to record the mean daily, weekly or monthly
consumption of each food, bearing in mind serving size.
Supporting material was provided so that subjects could
identify serving sizes. For most items a standard portion
was the recording unit (e.g., a 250 ml glass of milk, a
carton of yoghurt, a piece of fruit, a slice of bread). A
portion of boiled vegetables was regarded as 200 g, a
portion of lettuce as 100 g, a portion of sugary soda
drink as a 330 ml canful, and a portion of wine as a
100 ml glassful. Frequency of consumption was

Total cholesterol

✓

✓

✓

HDL cholesterol

✓

✓

✓

Skips breakfast

✓

✓

✓

−1

LDL cholesterol

Has a dairy product for breakfast (yoghurt, milk, etc.)

+1

Triglycerides

✓

✓

✓

Has cereals or grains (bread, etc.) for breakfast

+1

Albumin

✓

✓

✓

Has commercially baked goods or pastries for breakfast

✓

✓

✓

−1

Aspartate aminotransferase

Takes a fruit or fruit juice every day

+1

Alanine aminotransferase

✓

✓

✓

Has a second fruit every day

+1

Gamma-glutamyl transferase

✓

✓

✓

Has a second dairy product every day

+1

Creatinine

✓

✓

✓

Has fresh or cooked vegetables regularly once a day

+1

Urea

✓

✓

✓

Has fresh or cooked vegetables more than once a day

+1

Glucose

✓

✓

✓

+1

✓

✓

✓

Consumes fish regularly (at least 2 – 3 times per week)

HbA1c

Goes more than once a week to a fast-food (hamburger) restaurant

Insulin

✓

✓

−1

Takes alcoholic drinks at least once a week

✓

✓

−1

Fructosamine

Likes pulses and eats them more than once a week

+1

Leptin

✓

✓

Takes sweets and candy several times every day

✓

✓

−1

C-reactive protein

+1

Interleukin 6

✓

✓

Consumes pasta or rice almost every day (5 or more times per
week)

Tumour necrosis factor α

✓

✓

Uses olive oil at home

+1

Table 5 Dietary quality index
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expressed on a nine-point ordinal scale (never or hardly
ever, 1–3 times per week, 2–4 times per week, 5–6 times
per week, once per day, 2–3 times per day, 4–6 times
per day, over 6 times per day).
Assessment of physical activity and sedentary behaviour

Subjects completed the International Physical Activity
Questionnaire (short format) [19], from which the metabolic equivalents and hours per week spent in vigorous
and moderate activities, and in walking (as described by
Craig et al. [20]) were calculated. This classified subjects
as ‘inactive’, ‘minimally active’, and ‘HEPA active’ (health
enhancing physical activity; a high activity category).
For subjects under 18 years of age, the enKid rapid
questionnaire (the Krece Plus Short Physical Activity
Test) [17] was used. Its questions relate to time spent
getting to and from school, and time spent in sporting
activity at school and outside school. The time spent in
inactivity and in light, moderate and vigorous activity
can then be determined. This test classifies a person’s
lifestyle based on the mean number of hours per day
spent watching television or playing videogames, and the
number of hours spent in sport (outside of school) per
week. Lifestyles are classified as poor, regular or good.
For subjects under 18 years of age, the HELENA Sedentary Behaviour Questionnaire [21] was used to assess the
amount of time per week spent in 11 types of sedentary
behaviour. For the adult subjects an in-house adapted version was used. The questions assess the number of hours
a subject spends working, travelling and at home, taking
particular note of how much time is spent using a computer at home. For subjects under 18 years of age an unmodified version of the questionnaire was used.
Anthropometric measurements

All measurements were made in triplicate. Body weight
and height were recorded by standard methods using a
SECA 813 digital balance and a SECA 213 stadiometer
respectively, with the subjects in underwear and barefoot. Body weight was measured to the nearest 0.1 kg
and body height to the nearest 0.1 cm. Body mass index
(BMI) was calculated as body weight (kg) divided by
height (m) squared. The BMI of subjects under 18 years
of age was standardised using WHO reference data [22].
Waist and hip circumferences were measured using a
SECA 201 flexible, non-elastic tape. Waist circumference
was measured at the narrowest point between the bottom rib and the top of the iliac crest; hip circumference
was measured at the point of greatest prominence of the
gluteal muscles. Skinfold thicknesses (see Table 4) were
measured using a HOLTAIN Taner Whitehouse caliper.
Blood pressure was recorded using an OMRON M3
automatic sphygmomanometer after subjects had been
seated for 5 min.
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Biomarkers

All laboratory analyses were performed at the Santiago
University Hospital. Blood was extracted under standard
conditions between 08.00 and 10.00 h following a 10–
14 h fast; extractions began after the subjects had been
seated for a minimum 5 min and had shown venous stasis for under 2 min.
Glucose, creatinine, urea, albumin, aspartate aminotransferase, gamma-glutamyl transferase, thyrotropin,
total cholesterol, HDL cholesterol and triglycerides were
measured using an Advia 2400 Clinical Chemistry System (Siemens Healthcare Diagnostics). LDL cholesterol
was estimated using the Friedewald formula [23], except
when triglycerides were over 400 mg/dl, in which case
an enzymatic method was employed with determinations
made using the same autoanalyser. Fructosamine was
determined using the Genzyme GlyPro enzymatic
method adapted for the above autoanalyser. High sensitivity C-reactive protein, insulin and serum interleukin-6
was determined using an immunometric chemoluminiscence method, employing an Immulite 2000 Immunoassay System. Tumour necrosis factor α was determined
in serum using an Immulite 1000 Immunoassay System.
Serum thyrotropin was determined by chemoluminiscent immunoassay, and serum 25-OH cholecalciferol by
competitive immunoassay, in both cases employing an
Advia Centaur Analyzer (Siemens Healthcare Diagnostics). HBA1c was determined via high resolution liquid
chromatography using a Menarini Diagnostics HA-8160
Analyzer; all results were referenced to DCCT units
[24]. Leptin was determined by sandwich ELISA using a
DRG Diagnostics kit (Marburg, Germany). All biochemical determinations were made on the day of blood extraction. Aliquots of samples were preserved at -80 °C
for later determination of hormones, adipocines, and for
possible future genetic studies.
Statistical analysis

At the time of analysis, descriptive statistics will be calculated for all covariates at 0, 3 and 6 months, and according to trial arm. Lipid and inflammatory markers
will be analysed on an intent to treat basis; thus, analyses
will include every subject randomised regardless of final
protocol adherence, study completion, or missing data.
Where follow-up values are missing, multiple imputation
will be performed [25]. Linear mixed models adjusted
for baseline differences will be used to examine differences between the C and AD groups with the intervention condition deemed a fixed effect and clusters
(family) as a random effect. Principal components analysis will be used to identify dietary patterns. All statistical analyses will be carried out using R software,
employing the NLME package for fitting linear mixedeffects models, the MICE package for multiple
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imputation, and the NSPRCOMP package for performing principal components analysis (all freely available at
http://cran.r-project.org [26]).

Discussion
This work presents a clinical trial protocol involving a
dietary intervention that focuses on: (i) the use of an entire dietary pattern rather than a reduced number of
foods, (ii) the family as the intervention unit, (iii) and a
representative sample of the general population.
In a population-based case-control study, Oliveira et
al. [3] reported an inverse association between adherence
to the Atlantic diet and non-fatal myocardial infarction.
Later, Guallar-Castillón et al. [4], in a cross-sectional
study on a large cohort of Spanish adults, reported adherence to this diet to be related to lower blood levels of
coronary risk biochemical markers. The GALIAT study
is the first clinical trial designed to assess the effects of
the Atlantic diet on metabolic and cardiovascular health
and adiposity. Further, the study involves a wide range of
diet-related factors (dietary habits, food consumption),
lifestyles (physical activity, use of tobacco, sedentary
habits, socioeconomic characteristics, health characteristics and culture), and examines a wide range of biomarkers. The delivery of foods to the subjects’ homes,
the educational sessions, the cooking lessons, and the
support material provided should help minimise dropout and facilitate adherence.
Dietary intervention studies have many limitations that
present challenges to trial designers [27]. A limitation of
the present study could be contamination bias; the study
was undertaken in one town and received notable coverage by local and national news outlets. This could mean
that some people of the control group might have
adopted a more Atlantic-type diet during the study
period, which could skew any assessment of the intervention towards an acceptance of the null hypothesis.
Further, subjects can always complete questionnaires
with what they imagine to be more desirable answers
and thus receive approbation (obsequiousness bias). In
addition, answers regarding food intakes and lifestyles
are always somewhat subjective [27, 28]. Moreover, since
this is an open label trial, observer/interviewer bias is
possible, i.e., the interviewers could involuntarily help
the subjects when answering questionnaires, thus
introducing bias. Finally, the duration of the trial 6 months – may be insufficient to affirm long term
changes in adiposity.
In conclusion, the aim of this work is to examine the
scientific evidence that might justify the promotion of
the Atlantic diet as a healthy choice, and thus allow it to
be incorporated into preventive family health strategies
in line with the cultural and gastronomic heritage of
Europe’s Atlantic regions.

Page 8 of 9

Abbreviations
BMI, body mass index; DCCT, diabetes control and complications trial; FFQ,
food frequency questionnaire; MET, metabolic equivalent of task
Acknowledgements
The authors would like to thank the families who participated in the study.
A Estrada Group (collaborating researchers from the health centre):
Mercedes Berdullas-Silva, Serafín Bartolomé-Perez, María Elena Díaz-MalaguillaAgustín, Esther Diéguez-Soengas, Jose Antonio Dono-López, Manuel FernándezArean, Miguel Fernández-Gago, Carmen Fernández-Merino, Gerardo
García-Freijeiro, María Del Carmen García-Iglesias, Josefa Gerpe-Jamardo, Jose
Antonio Gonzalo-Vives, Luis Meijide-Calvo, Fernando Pampín-Conde, Jesus
Pereiras-Bernárdez, Juan Sánchez-Castro, Daniel Rey-Aldana, Jesus Rey-García, Luis
Sanmartín-Portas, Carmen Túñez-Bastida, Isabel Díaz-Cardama-Sousa, Mónica
Picón-Cotos, Manuel Pumarega-Vergara, Amelia Agra-Alvarez, Luisa Amigo-Souto,
Carmen Baloira Nogueira, Fernanda Beceiro-Díaz, Pilar Brea-Lopez, Josefina EscarizTorres, Teresa Fernández-Gestoso, Monserrat Garrido-Garrido, Elsa JunqueraSánchez, Francisca López-López, Elisa Martínez-Bestilleiro, María Teresa MatalobosLuis, Soledad Molano-Mateos, Amalia Pais-Andrade, Carmen Pernas-Rodríguez,
María Antonia Puges-Dorca, Concepción Ramos-Durán, Dolores RodríguezFigueiras, Francisca Soneira-Soneira, Concepción Temes-Coto, María del Carmen
Bermúdez-Virgós, Eva De La Calle- López, Patricia García –Torre, Juan Francisco
Gestoso- Pazo, Paula Pedreira- Cajaraville, Manuel Angel Rey-Ferreiro, Eva
Vale-Baltar, María José Vizoso-Saborido.
Funding
This project received funding from the Feder-Innterconecta for Galicia Program - ITC-20133014 (2013 proposals) and ITC-20151009 (2015 proposals) managed by the Centro para el Desarrollo Tecnológico Industrial (CDTI) (part
of Spain’s Ministerio de Economía y Competitividad [MINECO]).
Availability of data and material
Not applicable at this stage.
Authors’ contributions
MCM, RL, AJBE, FG contributed to the study concept and design. MCM
drafted the manuscript. All authors critically reviewed the manuscript for its
intellectual content. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
The GALIAT trial is part of the GALIAT 6 + 7 research project (http://
galiat6mas7.com/es/index.php), which involves six local food companies and
seven public research institutes, united via the Spanish I + D + I strategy,
together studying the marine and agricultural food resources of Spain’s
northwest. The Galician products used in this study were chosen for their
characteristics or the compounds they contain, which, according to earlier
work, might be beneficial to health. The participating companies are:
Bodegas Terras Gauda, Bodegas Pazo de Rivas, Conservas A Rosaleira,
Conservas Friscos, Aceites Olei and Quescrem. None participated in the
design of the study, the assessment of results, nor the writing of the
manuscript.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The study was authorised by the Galician Autonomic Committee for
Research Ethics (Code 2013/531). In accordance with the Declaration of
Helsinki, all study subjects were informed of the aims of the study and
provided their consent to be included; in the case of children under the age
of 16, written permission was obtained from parents or guardians. They were
also informed of their rights and the risks and benefits of the explorations
they would undergo. Finally, they were provided with a telephone number
to call for clarifying any doubts relating to the study.
Study status
As of March 2015, data collection is complete with a total of 715 participants
recruited. Data analysis is currently in progress.

Calvo-Malvar et al. BMC Public Health (2016) 16:820

Author details
1
Department of Laboratory Medicine, Clinic University Hospital of Santiago,
Santiago de Compostela, Spain. 2Unit of Paediatric Gastroenterology and
Nutrition, Department of Paediatrics, Clinic University Hospital of Santiago,
CiberObn, Santiago de Compostela, Spain. 3A Estrada Primary Care Centre,
Pontevedra, Spain. 4Clinical Epidemiology Unit, Clinic University Hospital of
Santiago, Santiago de Compostela, Spain.
Received: 22 June 2016 Accepted: 3 August 2016

References
1. Health statistics. Causes of death - standardised death rate, 2013 (per 100
000 inhabitants). http://ec.europa.eu/eurostat/statistics-explained/index.php/
Causes_of_death_statistics Accessed 27 Apr 2016.
2. Medrano MJ, Boix R, Palmera A, Ramis R, Galán I, López-Abente G. Towns
with extremely low mortality due to ischemic heart disease in Spain. BMC
Public Health. 2021;12:174.
3. Oliveira A, Lopes C, Rodríguez-Artalejo F. Adherence to the Southern
European Atlantic Diet and occurrence of nonfatal acute myocardial
infarction. Am J Clin Nutr. 2010;92:211–7.
4. Guallar-Castillón P, Oliveira A, Lopes C, López-García E, Rodriguez-Artalejo F.
The Southern European Atlantic Diet is associated with lower
concentrations of markers of coronary risk. Atherosclerosis. 2013;226:502–9.
5. Charro A, Tojo R, Varela G, Leis R. Decálogo de la Dieta Atlántica. II
Congreso Internacional de la Dieta Atlántica. Baiona 2006. In: IV Reunión
Internacional, editor. La Alimentación en el Siglo. XXIth ed. Madrid:
Fundación Española de la Nutrición; 2008.
6. Base de datos de consumo en hogares del Ministerio de Agricultura,
Alimentación y Medio Ambiente. Año 2013. http://www.magrama.gob.es/
es/alimentacion/temas/consumo-y-comercializacion-y-distribucionalimentaria/panel-de-consumo-alimentario/base-de-datos-de-consumo-enhogares/consulta10.asp. Accessed 27 Apr 2016.
7. Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P. Extending the
CONSORT statement to randomized trials of nonpharmacologic treatment:
explanation and elaboration. Ann Intern Med. 2008;148:295–309.
8. Kreidler SM, Muller KE, Grunwald GK, Ringham BM, Coker-Dukowitz ZT,
Sakhadeo UR, Baron AE, Glueck DH. GLIMMPSE: online power computation
for linear models with and without a baseline covariate. J Stat Softw.
2013;54:10.
9. Joint FAO/WHO/UNU. Expert Consultation on Energy and Protein
Requirements. Energy and protein requirements: report of a Joint FAO/
WHO/UNU Expert Consultation. Geneve: WHO; 1985.
10. Institute of Medicine (US) Panel on Macronutrients, Institute of Medicine
(US) Standing Committee on the Scientific Evaluation of Dietary Reference
Intakes. Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty
acids, cholesterol, protein, and amino acids. Washington, DC: National
Academies Press; 2005.
11. Ortega RM, Requejo AM, Navia B, López Sobaler AM. Ingestas diarias
recomendadas de energia y nutrientes para la población española.
Departamento de Nutrición, Facultad de Farmacia, Universidad
Complutense, Madrid. In: Ortega RM, López-Sobaler AM, Requejo AM,
Andrés P, editors. La composición de los alimentos. Herramienta básica para
la valoración nutricional. Madrid: Editorial Complutense; 2004.
12. Leis R, Calvo M, Gude F, Benítez AJ. Platos y Menús Atlánticos. 1st ed.
Santiago de Compostela: Leis Trabazo, Maria Rosaura; 2014.
13. Perera R, Heneghan C, Yudkin P. Graphical method for depicting
randomised trials of complex interventions. BMJ. 2007;334:127–9.
14. Ware Jr JE, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34:220–33.
15. Ware JE, Kosinski M, Turner-Bowker DM, Gandek B. How to Score Version 2
of the SF-12® Health Survey (with a supplement documenting Version 1).
Lincoln: Quality Metric Incorporated; 2002.
16. Schmidt S, Vilagut G, Garin O, Cunillera O, Tresserras R, Brugulat P, et al.
Normas de referencia para el Cuestionario de Salud SF-12 versión 2 basadas
en población general de Cataluña. Med Clin (Barc). 2012;139:613–25.
17. Serra Majem L, Aranceta Bartronaq J, Ribas Barba L, Sangil Monroy M, Pérez
Rodrigo C. El cribado del riesgo nutricional en pediatría. Validación del test
rápido Krece Plus y resultados en la población española. In: Estudio EnKid,
editor. Crecimiento y desarrollo. Barcelona: Masson; 2003. p. 45–55.

Page 9 of 9

18. Ortega RM, López AM, Carvajales PA, Requejo AM, Aparicio A, Molinero LM.
Programa Dial v. 3.3.5.0. 2016.
19. The-IPAQ-Group International Physical Activity Questionnaire. https://sites.
google.com/site/theipaq/home. [Accessed Jan 2012]
20. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et
al. International physical activity questionnaire: 12-country reliability and
validity. Med Sci Sports Exerc. 2003;35:1381–95.
21. Rey-López JP, Vicente-Rodriguez G, Ortega FB, Ruiz JR, Martinez-Gómez D,
De Henauw S, et al. Sedentary patterns and media availability in European
adolescents: The HELENA study. Prev Med. 2010;51(1):50–5.
22. De Onis M, Onyango A, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged children and
adolescents. Bull World Health Organ. 2007;85:661–8.
23. Friedewald W, Levy R, Fredickson DS. Estimation of the concentration of
low-density lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge. Clin Chem. 1972;18:499–502.
24. Hoelzel W, Weykamp C, Jeppsson JO, Miedema K, Barr JR, Goodall I, IFCC
Working Group on HbA1c Standardization, et al. IFCC reference system for
measurement of hemoglobin A1c in human blood and the national
standardization schemes in the United States, Japan, and Sweden: a
method-comparison study. Clin Chem. 2004;50:166–74.
25. Van Buuren S. Multiple imputation of discrete and continuous data by fully
conditional specification. Stat Methods Med Res. 2007;16(3):219–42.
26. R Development Core Team (2013) R: a language and environment for
statistical computing. R Foundation for Statistical Computing.
http://www.R-project.org. Accessed 8 Jan 2013.
27. Yao CK, Gibson PR, Shepherd SJ. Design of clinical trials evaluating dietary
interventions in patients with functional gastrointestinal disorders. Am J
Gastroenterol. 2013;108:748–58.
28. Thompson FE, Subar AF. Dietary assessment methodology. In: Coulson AM,
Rock CL, Monsen ER, editors. Nutrition in the Prevention and Treatment of
Disease. 3rd ed. London: Elsevier; 2013. p. 5–46.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

