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Supplementary text 1: Detailed methods description

In this supplementary text, the methodology used for the three main objectives is described, each based on a specific literature review. Details of the literature search are published at the PROSPERO international prospective register of systematic reviews registered with registration number CRD42014014717. 

Method used to compile the table on current recommendations for PUFA intake in European countries

In 2012, Aranceta et al. published a systematic review on dietary reference intake, nutritional goals and dietary guidelines for fats and fatty acids [15]. In this paper, we will update this review with documents published since then, focusing on PUFA recommendations for specific age groups and considering the European population. The search strategy for this update was based on that used by Aranceta et al. [15], excluding trans fatty acids. The search was conducted using PubMed and Scopus with the time limits of January 2011 (date of Aranceta search) to April 20th 2015. In addition, a manual search on individual European country recommendations was performed via Google. 
Methods used to compile tables on the current intake of total and specific n-3 and n-6 PUFAs in the European diet for the specific population groups

To evaluate PUFA intake data, a systematic search of the literature was undertaken for all surveys, reviews and studies which reported fatty acid intake in European countries in the identified population groups. A flow chart of this literature search can be found in below.

Figure 1. Flow diagram of the literature search (PRISMA)






Criteria for considering studies for this review

Type of study: Observational studies and national dietary surveys were the primary focus of this review. Randomised control trials (RCT) or other experimental studies, were included only if they reported baseline or PUFA intake data for the control group. A trial was defined as quasi-random if the method used to allocate the study in a potential vulnerable population to the study group was either not statistically random or was not clearly stated.
Type of exposure: Studies were included if they reported data on intake of at least one of the following: α-linolenic acid (ALA), eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA), docosahexaenoic acid (DHA), total n-3 PUFAs, linoleic acid (LA), arachidonic acid (ARA) or total n-6 PUFAs. LCPUFA supplements used in the RCT could be from any source including fish oil, egg triglycerides or fungal oils. We excluded studies reporting only the total PUFA intake without any distinction per type of PUFA.
Type of population: The following seven subgroups of the population were the focus of interest in this review: pregnant women, lactating women, infants (6-12 mo), young children (1-3 y), older children (4-10 y), adolescents (10-18 y), elderly (>65 y). Cut off values for age are based on the cut off values used in the EFSA Comprehensive European Consumption Database [16]. The investigated population had to be a sample from the general population; studies in specific disease populations were excluded. Studies in adults were also excluded because they have been reviewed earlier, except when they provided subgroup data on the elderly. Only studies conducted in one or more European countries were included. Inclusion and exclusion criteria can found in the abstract review form at PROSPERO with registration number CRD42014014717.
Inclusion of studies: Studies conducted after the 1st January 2000 were eligible for inclusion. Studies conducted before 2000, but reported in a publication published after 2000 were excluded. Studies with any sample size were included. 

Search methods for identification of studies

The Ovid MEDLINE, Scopus and Cochrane Central Register of Controlled Trials (CENTRAL) databases were searched for papers published from January 2000 until November 2015, using text words with appropriate truncation and relevant indexing terms. The search was in the form [n-3 and n-6 PUFA terms] and [terms for intake] and [terms for the specific subgroup considered] and [limit to humans] and [limit to 2000 – current]. The full search strategy for the Ovid MEDLINE database can be accessed via PROSPERO file CRD42014014717; the searches of the other databases were based on this strategy. Reference lists of all eligible papers and relevant systematic reviews were searched for additional studies. For additional references, reference lists of Harika et al.[5], Harika et al.[6], Elmadfa et al. [17] and EFSA Comprehensive European Food Database [16] were manually searched because they were considered qualitative systematic reviews investigating fat intake.
Data selection

The titles and abstracts of studies identified by the search were screened by a single reviewer and clearly irrelevant studies were excluded. The full text reports of all potentially relevant studies were obtained and assessed independently for eligibility by two independent reviewers. The systematic review software Covidence (www.covidence.org) was used to facilitate screening of the literature. Any disagreement was resolved by discussion.

Data extraction

Standardised forms were used for data extraction and management. For each included study the following data were extracted and brought together into one large database: name of first author, year of publication, year of data collection, participant characteristics (age, sex, n, the subgroup they belong to), method used for dietary assessment and intake data on total energy (MJ/day), total fat (g/day and E%), total PUFAs (g/day and E%), total n-6 PUFAs (g/day and E%), LA (g/day and E%), ARA (mg/day), total n-3 PUFAs (g/day and E%), ALA (g/day and E%), EPA (mg/day), DPA (mg/day) and DHA (mg/day). When necessary, units of measurement were converted to a standard form (g/day, mg/day or energy percentage (E%)) expressed by mean and SD to facilitate comparison across studies. When only median and quartiles were given, the mean was calculated as the average of the median, 25th (P25) and 75th (P75) percentiles. The SD was calculated as P75-P25/1.35. When only the g or mg per day data were given, the E% was calculated as (g*37/Energy intake in KJ/day)*100 or ((mg/1000)*37/Energy intake in KJ/day)*100 as 1 g of fat provides 37KJ energy. When only energy percentage was given, g/day was calculated as E%*(energy intake) in KJ/day/37 divided by 100%. Unpublished data for countries that participated in the HELENA study in adolescents were included based on personal communication with the researchers involved, as the original publication only reported data of the overall international sample [18].

Data assessment

All fatty acid intake data were evaluated against the EFSA recommendations [19] since these recommendations are the most recent recommendations on international level. There are currently no EFSA recommendations for total n-3 and total n-6 PUFA intake. Due to the fact that LA and ALA are the biggest contributors to total n-3 and total n-6 PUFA intake, respectively, we used the EFSA recommendations for LA and ALA to decide if total n-6 or n-3 PUFA intake was sufficient. In order to get an overview of the available data, one concise table was made summarising whether the current intake data per country were in line or below the relevant EFSA recommendation. Where several studies were available per country, an average intake adjusted for sample size was calculated per country and this average intake was evaluated against the recommendation. Where multiple datasets were available for one country and specific population group, the average of these datasets was calculated (corrected for n), and this average was used to define whether the intake data were in line or below the relevant EFSA recommendation. 
Methods used to review major dietary contributors to PUFA intake

For this third part, a literature search was undertaken in PubMed to find intake data of the considered population subgroups presented as part of food groups such as dairy products, fish and human milk. For the data on food groups excluding human milk, studies were excluded if the data were collected before 2000. In addition, all the manuscripts that were included in the intake data tables were screened for relevant data on food groups. 
The same search method was used to collect intake data from human milk, allowing the inclusion of publications from 1990 onward. Data from 1990-2000 were included to have sufficient data to describe the intake via human milk. Data were presented separately for various time points of human milk collection.
Titles and abstracts retrieved from electronic, bibliographic and expert searches after duplicates removed: 5404





Titles and abstracts clearly irrelevant: 5137





Titles and abstracts that appeared to be potentially relevant and were evaluated as full text papers: 267





Papers excluded: 


Irrelevant to the topic of the review: 7


No study data included : 18


Review: 17


Wrong population: 11


Not conducted in a European country: 32


Study conducted before the year 2000: 33


No n-3 or n-6 PUFA data presented: 89


Better representative data available: 4


Reported data was a subset of already included study: 3 


Not providing baseline data: 2


Not reporting sufficient data to quantify intake: 2








Finally included in review: 49 papers reporting on intake data in 11 countries for pregnant women, 4 countries for lactating woman, 3 countries for infants, 6 countries for young children, 10 countries for older children, 11 countries for adolescents and in 9 countries for elderly.
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