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Summary Abstract 

 
Seafood, such as fish and shellfish, contribute important macro- and micro-nutrients to the human 

diet and are considered an important part of a healthy diet. Seafood is a good source of protein, 

essential fatty acids and micronutrients such as iodine, selenium, zinc and vitamin D. Research 

has shown that seafood consumption can help protect against lifestyle diseases such as 

cardiovascular disease (CVD), diabetes and inflammatory diseases. Previously conducted 

National Food Consumption Surveys, in Ireland, lacked information on seafood. This thesis 

aimed to examine the characteristics of seafood consumers in Ireland, as well as contribution of 

seafood to nutrients intakes in Irish seafood consumers, determine motives underlying their daily 

food choices. Firstly, a systematic literature review was conducted in order to investigate the 

determinants of seafood consumption in Western countries, which revealed that, compared to 

non-seafood consumers, adult seafood consumers were more likely to be older, more affluent, 

more physically active, and were less likely to smoke. In addition, cost, followed by sensory or 

physical barriers, health and nutritional beliefs, habits, availability and cooking skills, were the 

most commonly reported barriers to seafood consumption. Beliefs about the contribution of 

seafood to health, environmental influences and personal preferences were the most commonly 

reported influences on seafood consumption. Following this, dietary intakes were examined in 

seafood consumers. Participants were recruited for the Seafood Consumption and Risk Exposure 

Study (SCaRES) and their data was collected via the web-based dietary assessment tool 

FoodBook24. Participants were requested to completed 3 24-hour dietary recalls in 2 weeks, in 

addition to a demographic and food choice questionnaire (FCQ). Analyses was conducted on the 

SCaRES dataset, along with an additional dataset collected prior to this study known as the 

DietIreland Proof of Principle (PoP) study. 

 

Analysis of the dietary intakes of self-reported seafood consumers in Ireland demonstrated that 

the seafood consumers in this study are meeting the current dietary recommendations for seafood 

consumption in Ireland, consuming on average 75.37g/day of total seafood. Respective mean 

daily intakes of oily fish, white fish and shellfish were 46.23g/day, 73.04g/day and 43.17g/day. 

These intakes of seafood were also within sustainability guidelines, set out within the new Eat 

Lancet report. Our analysis indicated that seafood contributed significant amounts of key nutrients 

to the diet of these consumers, namely vitamin D, vitamin B12 and omega-3, contributing 29%, 

36% and 95% to nutrient intake, respectively. Analysis of the food choice motives of this 

population suggested that seafood consumers placed importance on the sensory characteristics, 

as well as the health attributes or the foods they choose to eat. 

 

In summary, this work has characterised seafood consumers in Ireland. In addition, it has provided 

valuable information on the nutritional quality of this group’s diet and on their food choice 
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motives. The information that this thesis has provided is useful for a wide range of organisations, 

including, but not limited to, government bodies for informing public health policy and 

developing public health campaigns, retailers and businesses seeking to promote sales of seafood, 

and research teams seeking to investigate seafood consumption in specific populations or for 

biotoxicity research. 
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Chapter 1.0 Introduction 

 

1.1 Nutritional contribution of seafood 

 

Seafood products, such as fish and shellfish, are accepted as an important part of a healthy diet as 

they contribute important macro- and micro-nutrients to the human diet, namely as a good quality 

source of protein, essential fatty acids and micronutrients such as iodine, selenium, zinc and 

vitamin D(1, 2). Research has shown that seafood consumption can help protect against lifestyle 

diseases such as cardiovascular disease (CVD)(3), diabetes(4) and inflammatory diseases(5, 6). Fish 

intake also promotes cognitive development during the critical first 1000 days of a child’s life(7). 

Key nutrients include omega-3, vitamin D and protein (Figure 1.1)(6).  

 

 

Figure 1.1 - Health benefits of seafood 

 

BMI, Body Mass Index. CRP, C-Reactive Protein. CVD, Cardiovascular Disease. OMEGA-3, Omega-3 fatty acids. 

 

 

1.1.1 Omega-3 

 

The health benefits of seafood have largely been associated with it being a naturally rich source 

of Omega-3 fatty acids(6). Omega-3 fatty acids are long chain polyunsaturated fatty acids 

(LCPUFAs) which are essential to include in the diet as the human body cannot synthesise these 

independently(8). LCPUFAs include eicosapentaenoic acid (EPA) and docosahexaenoic acid 

(DHA), generally obtained from animal foods, as well as alpha-Linolenic acid (ALA), generally 

obtained from plant foods. ALA can be converted into EPA and then to DHA by the body, 
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however it is reported that this only occurs in limited amounts, usually less than 15% (9, 10). For 

this reason, it is recommended to consume EPA and DHA directly from foods, such as seafood, 

and/or supplements to achieve optimal intake for health(11). The amount of omega-3 in fish varies 

depending on the species and habitat, with oily fish (such as mackerel, salmon and herring) 

containing higher proportions in comparison to leaner fish species, such as cod, haddock and 

whiting(11). Interest in the health benefits of omega-3 increased since the 1970s, following 

examination of epidemiological data which found low rates of coronary events among fish-eating 

populations, such as the Greenland Inuit(12) and the Japanese(13). Further systematic reviews and 

meta-analyses have shown that higher intakes of omega-3 are associated with lower risk of 

cardiovascular events(14, 15) such as heart failure(16), coronary heart disease(17) and hypertension(18). 

In addition to being cardio-protective, evidence also suggests that adequate intake of omega-3 

reduces inflammation, improves cognitive function, and benefits brain health throughout the 

lifecycle as DHA plays a critical role in the neurodevelopment of children(6, 8, 19).  In order to 

achieve the desired health benefits, the International Society for the Study of Fatty Acids and 

Lipids(20), as well as the World Health Organization(21), recommend an intake of approximately 

500mg of combined EPA and DHA. The National Institutes of Health recommend 1.1-1.6g per 

week(11). This desired intake of omega-3 can be achieved by consuming at approximately 2 

portions of fish per week, one to be oily(8). For these reasons, many countries healthy eating 

guidelines recommend between 1-4 portions of fish per week (8, 22-24). 

 

1.1.2 Vitamin D 

 

Vitamin D is a fat-soluble vitamin that can be obtained from certain foods and supplements and 

also synthesised de novo via the skin when exposed to ultraviolet (UV) B sunlight (25, 26). Vitamin 

D is obtained in two forms from the diet - vitamin D3, generally present in animal-derived foods 

(such as fish, liver, cheese and egg yolks), vitamin D2, generally present in plant-foods, such as 

UV-irradiated mushrooms. Flesh of oily fish (such as salmon and mackerel) is a major source of 

dietary vitamin D3
(25, 27), which is more efficiently converted into the biologically active form of 

vitamin D; 25-hydroxyvitamin D, or 25(OH)D(28). Vitamin D deficiency has been linked to 

osteoporosis(29), which is reportedly present in 33% of women aged between 60 to 70 and in 66% 

of those over 80 years of age(30).  Low circulating levels of 25(OH)D contributes to osteoporosis 

by reducing calcium absorption which can lead to higher risk of fractures(29, 31). Vitamin D 

deficiency has also been found to increase risk of various chronic diseases, such as hypertension, 

diabetes, as well as cancer(32). Vitamin D deficiency is a worldwide public health concern, with 

an estimated 50% of the world’s population living with sub-optimal vitamin D levels(26). Seafood, 

in particular oily fish, can contribute towards adequate intakes of vitamin D. One serving of trout 

or salmon contains the Recommended Daily Allowance (RDA) for Vitamin D (600IU (15mcg) 
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per day for adults aged 19-70 years)(25). However, it is important to note that recent studies have 

shown that food sources of vitamin D may not be enough to maintain adequate serum levels, and 

supplementation is still necessary to prevent risks associated with deficiency(33). 

 

1.1.3 Protein 

 

Protein is widely known as an essential macronutrient, with a critical role in growth and repair of 

tissues(34). Seafood is regarded as a source of dietary protein, generally providing over 20g of 

protein per 100g(35). According to the Food and Agriculture Organization of the United Nations 

(FAO), six percent of total protein intake worldwide comes from fish(36). People that follow diets 

where the main source of animal protein comes from seafood, such as a pesco-vegetarian or 

Mediterranean diet, have been reported to have lower risk of overweight and obesity(37, 38). Some 

human studies have shown that dietary cod proteins improved insulin-sensitivity and decreased 

serum C-reactive protein concentration(39, 40). In addition, increasing fish intake as the major 

protein source in the diet has been suggested to significantly reduce CVD risk(41). 

 

1.2 Risks to seafood consumption 

 

Although previous research has found that the benefits of consuming seafood outweigh the 

possible risks for the general population(42, 43), it is important to take these existing risks into 

account. The risks associated with seafood consumption lie in its varying levels of contaminants, 

such as methylmercury and persistent organic pollutants(43). These contaminants can have harmful 

effects on human health and development(44). For this reason, it is recommended to limit seafood 

consumption for certain at-risk population groups, in particular pregnant women and young 

children(43, 45). In Ireland, the most recent National Adult Nutrition Survey 2010 (NANS)(46) lacked 

reported eating occasions of shellfish. For this reason, the current information available on 

seafood consumption in the Irish population is insufficient to undertake risk exposure assessment 

in seafood consumers. Targeted collection of dietary information from seafood consumers is 

therefore needed to ascertain the possible biotoxicity risk. 

 

1.3 Seafood consumption 

 

Latest food intake figures indicate that recommended intakes of seafood are not achieved in most 

countries, even those with highest fish consumption per capita(47-50). In Ireland, information on 

seafood consumption is very limited at present. The currently available figures on average 

national seafood intakes in the Irish population were obtained over 10 years ago from the Irish 

National Adult Nutrition Survey (NANS, 2011)(46). NANS figures showed that fish was consumed 
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by half of 18-64-year olds and two thirds of those aged 65 years and over. However, the average 

daily intake of fish in NANS consumers was 23g (amount to ~161g/week), which is below the 

recommended intake of 280g in Ireland(46). Figures from the European Commission, published in 

2015, also state that Ireland is below the EU average for seafood consumption, at 22.1kg/per 

inhabitant/per year vs 25.1kg on average in EU(51) (Table 1.1). Furthermore, other studies with 

information on Irish seafood consumption are have varied results and generally only focus on fish 

consumption specifically as opposed to seafood consumption. In addition, these studies are 

generally conducted on specific population groups, such as the elderly(52, 53) or young women(54) 

(Table 1.1). For example, two independent studies, both focusing on older Irish people 

specifically, found different levels of seafood consumption in this population(52, 53, 55). Delaney 

and McCarthy (2011) found that this group generally only ate fish once a week(53) while Power et 

al. (2014) demonstrated that over half of their sample population of elderly adults ate fish at least 

2 times a week(52). Figures from McCartney et al.’s (2013) comparison study of differences in 

food group and nutrient intakes among young women in Ireland found that disadvantaged women 

consumed less fish compared to non-disadvantaged women, on average (median = 0g/day v. 

23g/day, respectively)(54). This is further discussed in Chapters 2 and 3 of this thesis. 

 

 

Table 1.1 – Studies assessing seafood and fish consumption in Ireland 

Source Population Relevant Findings 

Delaney and McCarthy 

(2011)(53) 

Elderly Irish adults (n=32) Average fish consumption was 

once a week. 

National Adult Nutrition 

Survey (2011)(46) 

Ireland (n=1500) Fish was consumed by half of 

18-64-year olds and two thirds 

of those aged 65 years and 

over. Average daily intake of 

fish was 23g/day. 

 

McCartney et al. (2013)(54) Young Irish women (n=221) Disadvantaged groups 

consumed less fish than non-

disadvantaged groups (median 

= 0g/day v. 23g/day, 

respectively). 

 

Power et al. (2014)(52) Elderly Irish adults (n=208) >50% of population consumed 

fish at least twice a week. 

Median fish intake 20g/day. 

 

   

European Commission 

(2015)(51) 

Europe Average seafood consumption 

in Ireland is 22.1kg/per 

inhabitant/per year v. an 

average of 25.1kg in the 

European Union. 
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1.4 Contribution to the Global, European and Irish economy 

 

Despite many populations not achieving recommended intakes of fish, worldwide fish 

consumption per capita has continuously increased from an average of 9.9 kg in the 1960s to 18.9 

kg in 2010, to 20.5kg in 2018 with this growth rate faster than that seen for other animal protein 

foods(36, 56, 57). This increase in consumption has been seen across countries of all economic levels 

and is expected to continue to grow worldwide(36). According to the Food and Agriculture 

Organization of the United Nations (FAO), it is estimated that global fish production in 2018 

reached approximately 179 million tonnes, representing a total value of 401 billion USD. The 

European Union was the largest fish importing market in 2018 and per capita fish consumption 

has been increasing by almost 1% annually, with a consumption of 21.6kg/per capita/year in 

2017(36). Ireland’s seafood sector provides a significant contribution to its economy. In 2018, the 

Irish seafood industry contributed 1.25 billion euro - €322 million in exports/imports, €267 

million in private investment, €170 million in government investment and notably €486 million 

in domestic consumption, according to figures published by Bord Iascaigh Mhara(58).  

 

1.5 Sustainability and dietary recommendations 

 

This increasing consumption of fish worldwide is having a major impact on the environment in 

terms of overfishing to satisfy demand. A 2014 paper found that UK domestic fish landings cannot 

meet the government’s recommended consumption levels, and wild fish availability per capita 

has declined by 32% globally since 1970(59). It is clear that efforts need to be put into conserving 

fish stocks, however fish consumption dietary guidelines in Europe range from 100-400g per 

week(22). Most of these recommendations are above the sustainable targets for fish set out by EAT-

Lancet report, which suggests a healthy reference intake of 28 g of fish or shellfish per day (range 

0-100g) which is about one or two servings per week(60). To date, few countries have begun to 

incorporate sustainability into their official healthy eating guidelines, specifically relating to fish. 

These include Belgium, recommending no more than 1 portion of sustainably sourced fish per 

week, as well as Germany, the UK and Iceland recommending consuming fish from sustainable 

sources as much as possible(22). However, many countries in Europe are still keen to promote fish 

and seafood consumption due to its benefit for public health nutrition(22), however they should 

carefully consider the social and environmental implications of greater fish consumption as 

current demand is not in line with sustainable production methods(59). Recommending high fish 

intakes may also lead to exposure to contaminants in fish, including pathogens, marine toxins, 

environmental pollutants, and heavy metals(61). Accumulation of these contaminants can have 
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adverse health effects on foetal and young child development, as well as negative impacts on 

human blood, liver, and immune functions of adults(61). The European Food Safety Authority has 

not set our general recommendations for fish intake due to the variety of fish species consumed 

across Europe which have varying levels of methylmercury. It is therefore each individual 

country’s responsibility to set out fish consumption guidelines that consider both the benefits of 

including seafood in the diet, as well as risk of biotoxicity(42). 

 

1.6 Conclusion and thesis aims 

 

Based the information presented so far, there are clear benefits and certain biotoxicity risks(43), 

dietary and environmental, that need to be considered when setting recommendations for seafood 

consumption for a population. In order to set population-specific dietary recommendations on 

seafood and fish consumption, it is important to firstly investigate how much seafood is eaten in 

the population, what it contributes to the diet nutritionally, and what factors influence the dietary 

choices of these seafood consumers. Previous national surveys in Ireland lacked information on 

seafood consumption, and this project aims to fill that gap in information. In Ireland, the most 

recent National Adult Nutrition Survey 2010 (NANS)(46) lacked reported eating occasions of 

shellfish. From 133,050 rows of data, only 12 of these related to shellfish which is not sufficient 

data to assess contribution to nutrient intake or undertake risk exposure assessment in this food 

group. 

 

With seafood consumption continually increasing over that past few decades, this has an 

environmental impact on fish stocks and, as it stands, recommended intakes of fish are beyond 

sustainable targets. Despite the reported worldwide increase in consumption, many countries 

populations are still not meeting dietary intake recommendations for fish. Countries are eager to 

recommend seafood and fish consumption due to its many health benefits, namely due to fish 

being a rich source of essential fatty acids. However, there is a discrepancy between 

recommended sustainable intakes of fish, and the amount that is currently recommended in many 

countries. In order to determine how much fish is enough to attain a health benefits as well as 

keep within sustainable targets, it is important to understand what seafood contributes, 

nutritionally, to a particular populations diet. 

 

Aim: 

The overall aim of this thesis was to examine the nutritional contribution of seafood to the diet of 

Irish adult seafood consumers using a web-based dietary assessment tool. 

 

Objectives: 
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The specific objectives of this thesis were to: 

1. Understand the determinants of seafood consumption in Western countries (Chapter 2). 

2. To explore the contribution of seafood to the diet of Irish adult seafood consumers using 

a web-based dietary assessment tool (Chapter 3). 

3. To investigate the drivers of food choice within Irish seafood consumers (Chapter 4). 

 

The outcomes of this thesis will provide valuable information for the development of public health 

policy, as well as for seafood retailers in promotion of sustainable seafood in Ireland and will also 

contribute to food safety research. 
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Chapter 2.0 A systematic review of the determinants of seafood 

consumption. 

 

 

 

This chapter forms the basis of the publication - 

Govzman S, Looby S, Wang X, Butler F, Gibney ER, Timon CM. A systematic review 

of the determinants of seafood consumption. Br J Nutr. 2020 Sep 24:1-32. doi: 

10.1017/S0007114520003773. Epub ahead of print. PMID: 32967738 
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2.1 Abstract 

 

Although seafood is considered to be an important part of a balanced diet, many national food 

consumption surveys suggest that seafood is not consumed in sufficient amounts. As consumers 

are moving to diversify their diet from animal-based protein(62), it is important to understand the 

factors influencing consumption of marine foods. This review aims to assess the characteristics 

of seafood consumers as well as the influences on seafood consumption in Europe, USA, Canada, 

Australia and New Zealand. Systematic search strategies were used to identify relevant journal 

articles from three electronic databases (PubMed, Web of Science and EMBASE). Three searches 

were carried out and identified 4405 unique publications from which 121 met the criteria for the 

review process. The reviewed studies revealed that seafood consumers were more likely to be 

older, more affluent, more physically active, and were less likely to smoke compared to non-

seafood consumers. Sex and Body Mass Index (BMI) did not appear to have a directional 

association with seafood consumption. The most commonly reported barriers to seafood 

consumption were cost, followed by sensory or physical barriers, health and nutritional beliefs, 

habits, availability and cooking skills. The most commonly reported influences were beliefs about 

the contribution of seafood to health, environmental influences and personal preferences. Based 

on the findings of this review, future intervention strategies to increase seafood consumption may 

need to consider affordability and education in terms of health, nutrition and cooking skills. More 

research is needed to explore the effectiveness of specific interventions at increasing the 

consumption of seafood. 

 

2.2 Introduction 

 

Fish and seafood are widely consumed throughout the world(63) and are an important source of 

vitamins A, D and E, as well as essential omega-3 fatty acids which contribute to healthy eye, 

brain and neurological development in babies and children(64). Seafood is also major source of 

protein worldwide, and according to a report conducted by the Food and Agriculture Organization 

of the United Nations (FAO), approximately six percent of dietary protein comes from seafood 

globally(63). Seafood is also generally rich in iodine, important in proper thyroid function, and its 

consumption can contribute towards meeting the daily requirement of 150mcg/day for adults(65). 

Whilst there are a number of positive reasons to consume seafood from a nutritional point of view, 

it is important to consider both sustainability of the type of seafood that is consumed(66, 67), as well 

as biotoxicity risk(43, 68). The European Commission(69) recommends 1-4 servings of fish a week 

to maximise the health benefits as well as minimize biotoxicity risks associated with seafood 

consumption. From a sustainability aspect, the 2019 EAT-Lancet report recommends 

consumption of 28g per day (up to 100g per day to allow for weekly variation) of fish to keep 
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within planetary bounds and prevent depletion of fish stocks(66). In Ireland and the UK, healthy 

eating guidelines currently recommend the consumption of 2 servings of ~140g of fish per week, 

one to be oily fish. According to the Irish National Adult Nutrition Survey (NANS, 2010) data, 

fish was consumed by half of 18-64-year olds and two thirds of those aged 65 years and over in 

the Republic of Ireland. However, the average daily intake of fish in NANS consumers was 

approximately 23g (or ~161g per week), which is below the recommended amounts(46).  

Furthermore, intakes across European countries vary greatly(70) and national consumption surveys 

often lack information about less commonly consumed foods as data collection focuses on a 

snapshot of habitual diet(46). For example, in the last Irish national food consumption survey, from 

133,050 rows of data generated, only 12 of these related to shellfish which is not sufficient data 

to assess contribution to nutrient intake or undertake risk exposure assessment in this food group.  

This review aims to examine published literature from Western countries (Europe, Australia, New 

Zealand, USA and Canada) and investigate the characteristics of seafood consumers, as well as 

the barriers and influences on seafood consumption. Seafood is defined as ‘animals from the sea 

that can be eaten, especially fish or sea creatures with shells’, thus this paper will focus on 

consumption of both fish and shellfish.  

 

2.3 Materials and Methods 

 

To our knowledge, this is the first review to examine the determinants of seafood consumption 

across multiple countries. Our primary objective was to characterise seafood consumers residing 

in Western countries (Europe, Australia, New Zealand, USA and Canada). The primary review 

question was ‘What are the characteristics of seafood consumers in developed countries?’. 

Secondary considerations included ‘What are the associations (positive and negative) on seafood 

consumption in these countries?’. A comprehensive search following PRISMA guidelines was 

conducted in Embase, MEDLINE and Web of Science of papers published between the 1st of 

October 2008 and the 31st of December 2018. Two additional searches for papers published 

between the 1st of January 2019 and the 27th of August 2019 were performed on the 27th of August 

2019 and the 29th of August 2020, in order to identify any papers that were missed in the original 

search, using identical terms and databases as the initial search. The search strategy included a 

combination of the following search terms: [(factors OR influences OR determinants OR 

indicators) AND (fish OR seafood OR shellfish OR marine products) AND (diet OR dietary 

intake OR intake OR consumption)]. When performing the search on the Web of Science 

database, categories were refined to ‘Nutrition and Dietetics’, ‘Behavioural Sciences’, ‘Public 

Environmental Occupational Health’ and ‘Environment Sciences’. For each concept, the 

database-specific indexing terms (MeSH or Web of Science terms) were searched in addition to 
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terms in the title or abstract. Studies were only considered if meeting the following criteria - full-

text articles on human studies conducted between 1 January 2008 and 31 December 2018 among 

adults (18+ years) in Europe, USA, Canada, Australia and New Zealand, published in English. 

The search was limited to adults (>18 years), studies involving children were excluded. Studies 

which did not statistically analyse associations between seafood consumption and the following 

factors were excluded: age, sex, education, affluence, BMI, physical activity and smoking. 

Included studies explored participants’ intakes of fish, seafood and/or proxy measures of same, 

such as marine polyunsaturated fatty acids (PUFAs) or perceived barriers to or drivers of 

seafood/fish consumption. In addition, qualitative and quantitative papers which investigated 

barriers and/or influences to seafood consumption within these parameters were included. Studies 

which explored the reasons for increased or decreased seafood consumption were included as 

well, even if these did not explicitly name these as ‘barriers’, ‘influences’ or ‘drivers’ of seafood 

consumption.  

 

Microsoft Excel was used to carry out the systematic review. Files containing the list of papers 

obtained by the search strategy were downloaded in .csv format from Embase, MEDLINE and 

Web of Science and subsequently uploaded into a Microsoft Excel spreadsheet. Duplicates based 

on paper titles were removed first by utilising the built-in ‘remove duplicates’ function in Excel 

and then manually to ensure all duplicates were removed. Papers were then selected for exclusion 

firstly based on title, then based on abstract. Remaining papers were read and excluded if they did 

not fit the inclusion criteria. 

 

In the final selected papers, the following key characteristics were captured: (a) study 

methodologies: the country and year of the study, the number of subjects and their sex, age (age 

range), intake of specific foods, food groups and/or nutrients being investigated, dietary 

assessment method, dietary analysis; (b) the characteristics of seafood consumers described in the 

study, findings of stratified analysis by sex, age, education, income, smoking, BMI or physical 

activity; (c) barriers to and drivers of seafood consumption that exist in these populations, which 

were consequently categorised under the following broader terms: personal preference, 

availability/convenience, cost, cooking skills, environment, health and nutritional beliefs and 

psychological traits. 

 

2.4 Results 

 

Combined, the three literature searches yielded 1961 titles of potentially relevant articles in 

PubMed, 1828 titles in Embase and 2460 titles in Web of Science. A total of 4406 unique articles 

were found, after duplicates were removed. Following this, a further 3899 articles were excluded 
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following consideration of title and abstract. The remaining articles (n=506) were screened based 

on inclusion/exclusion criteria. Two authors independently assessed abstracts of potentially 

eligible papers that examined fish and seafood intake and decided on inclusion of full-text articles, 

resolving any differences by discussion and, when necessary, in consultation with the review 

team. Of the remaining 121 articles, eighty-two articles explored the characteristics of seafood 

consumers and thirty-seven articles explored the barriers and/or influences on seafood 

consumption (Figure 1). These papers and their findings are described below. 

Details of each study included in this review are summarised in Table 1 and Supplementary Table 

1. Supplementary Table 1 lists the papers that analysed the characteristics of seafood consumers. 

Studies were conducted in the USA (n 27), Europe (n 49), Australia (n 2) and New Zealand (n 1) 

Canada (n 3). Sixty seven percent of all papers exploring the characteristics of seafood consumers 

collected dietary intake data using only a food-frequency questionnaire (FFQ), 7% used 24-hour 

recalls, 5% used a food record, 10% used interviews and 9% used a combination of these methods. 

Fifty-two studies had a cross-sectional design and thirty were prospective observational studies. 

This review focuses on the following characteristics: age, sex, affluence, education, BMI, physical 

activity and smoking.  

 

2.4.1 Characteristics of seafood consumers 

 

2.4.1.1 Age 

 

Fifty-four papers explored the association between seafood consumption and age. There was a 

positive association between older age and seafood consumption in 43 of these papers(4, 50, 71-110). 

The largest study to find this was Patel et al. (2009) which analysed 21,984 participants’ seafood 

intake. A smaller number of studies (n=5) noted a positive association between seafood 

consumption and younger age group (111-115), however these studies all had a sample population of 

over 50 years of age, their interpretation of young age was relative only to their specific study 

cohort.  

 

2.4.1.2  Sex 

 

Thirty-one papers explored the association between seafood consumption and sex. Overall, there 

wasn’t a strong directional association between sex and seafood consumption observed. Seafood 

consumption was higher in men than in women in thirteen papers(50, 72, 75, 80, 87, 89, 109-111, 116-119) as 

opposed to eleven papers(4, 72, 82, 90, 94, 97, 108, 111-113, 120) finding that women were more likely to 

consume seafood. Two of these studies found that men are more likely to consume fried fish (72, 
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111), and according to three studies women were more likely to consume non-fried fish (72, 111, 120). 

For a number of papers, no association between fish consumption and sex was identified (73, 77, 104, 

115, 121-125). When considering intakes by sex it is important to consider adjustments for energy 

intake in the analysis. The following papers adjusted for energy intake(81, 85, 86, 88, 93, 95, 100, 109-113, 

124), with the remaining studies not adjusting for energy intake, or not reporting adjustment. 

 

2.4.1.3  Affluence 

 

The majority of papers (21 out of 29) that explored correlations between affluence and seafood 

intake found that seafood consumption had a positive association with higher socio-economic 

status, higher income or higher employment level. One paper saw a positive association between 

seafood consumption and lower SES, income or employment level, however this was associated 

to fried fish intake specifically(126). There was no association between these variables according 

to seven papers(71, 82, 89, 90, 101, 116, 127). The most common association found was between higher 

income and seafood consumption(50, 54, 73, 84, 94, 120-122, 128-131). Significant associations were also seen 

between seafood consumption and higher SES (113, 132-135) as well as higher grade employment(72, 

85, 87, 98). 

 

2.4.1.4 Education 

 

Thirty-six papers found a significant association between education and seafood consumption. 

Most of these studies highlighted a positive association between education level and seafood 

consumption(50, 73-75, 81, 84-88, 93-96, 98, 99, 102, 103, 108-112, 114-116, 120, 121, 128, 130, 136-140). An association 

between higher education and non-fried fish consumption, as well as an association between 

lower education level and fried fish consumption, was reported in two papers(111, 114). Whilst the 

majority of papers did find a positive association, Karlsson et al. (2017) and Hansen-Krone et al. 

(2014) both found that a higher percentage of people with lower fish intake had higher education 

or a university degree compared to those in the highest quintile of fish intake(91, 100). However, 

despite statistical significance, in Hansen-Krone et al.’s 2014 study, the second highest percentage 

of people in higher education was seen in those who consumed fish 2-2.9 times/week. There was 

no significant association found between seafood intake and education in thirteen studies(4, 71, 77, 

79, 80, 82, 89, 101, 113, 122, 125, 127, 141).  

 

2.4.1.5  Body Mass Index 

 

There was no clear association between BMI and seafood consumption with results varying 

greatly between studies. While thirty-four papers explored the association between BMI range 
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and seafood intake, there was a correlation between higher fish intake and lower BMI in 6 of these 

papers(73, 81, 97, 108, 114, 120). Two papers found an association between higher BMI and lower seafood 

intake(85, 89). An association was seen between higher fish intake and higher BMI in eleven 

papers(4, 78-80, 93, 100, 111, 114, 125, 142, 143). Three of these papers(73, 111, 142) stated that this association was 

with fried fish intake specifically. Fifteen papers found no association(74, 77, 86, 91, 94, 101, 109, 112, 113, 

115, 123, 127, 141, 144, 145). 

 

2.4.1.6  Smoking 

 

Seafood consumption was positively associated with smoking in five papers (4, 93, 113, 114, 142). Belin 

et al, (2011)(114) specified that this association was with fried fish intake. Strom et al, (2012)(85) 

found that women who consumed less fish were more likely to be smokers. High fish intake was 

associated with former or non-smoking in twenty-seven studies (4, 73, 74, 79, 80, 94-99, 108, 109, 111, 112, 115, 

120, 124, 130, 139, 140, 144-149). Eleven papers did not find an association between fish intake and smoking 

(71, 77, 78, 81, 86, 91, 100, 121, 125, 127, 143). 

 

2.4.1.7 Physical Activity 

 

Twenty-nine studies included in this review explored associations between seafood consumption 

and physical activity level. Most studies (n=22) found that higher seafood intake was associated 

with higher engagement in physical activity(75, 78, 80, 85, 91, 93-96, 108, 109, 113, 114, 120, 121, 124, 140-142, 144-146). 

Three of these studies found a significant association between physical activity level and non-

fried fish consumption specifically(114, 120, 121). Belin et al. (2011)(114) also found a correlation 

between fried fish consumption and lower physical activity levels in adults. A correlation between 

higher non-fried fish intake and low physical activity was observed in one paper(73).  

 

2.4.2 Influences on seafood consumption 

 

Thirty-seven studies examined participant reported influences on seafood consumption (Table 1). 

Twenty of these reported on barriers to the consumption of seafood and 20 reported on drivers of 

consumption of seafood, with 10 papers reporting on both. Studies were conducted in the USA (n 

5), Europe (n 22), Canada (n 3), Australia (n 7). All studies had a cross-sectional design. The 

selected studies identified some major influences on seafood consumption, most of which have 

both positive and negative aspects and can thus function as both drivers and barriers (Figure 2). 

 

2.4.2.1  Sensory and Taste Preferences 
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Sensory and taste preferences were named as barriers to seafood consumption in fourteen studies. 

Seven of these papers specified that the barriers to fish consumption were to do with fish 

characteristics such as taste, smell or presence of bones (150-159). Within elderly problems with 

dentition, were highlighted as a barrier to consumption, as it was reported to impact on one’s 

ability to chew and bite(150). Gastro-intestinal issues following consumption of seafood also 

presented a barrier for some(160, 161). Unsurprisingly, a greater liking of the taste of fish was 

reported to drive consumption of fish (156, 162, 163).  

 

2.4.2.2  Cost, Convenience & Availability 

 

According to three studies(156, 164, 165), residing in locations with poor availability of seafood or fish 

presented a barrier to its consumption. For example, Hilger et al, 2017(164) explored barriers to 

healthy eating specifically in college students, and found that lack of availability or lack of choice 

of fish and seafood in the canteen was a barrier to consumption of these products for students. 

Santos et al, 2015(165) also looked at eating habits of university students, however this sample size 

only focused on Portuguese students post-migration to the UK. This paper noted that migration 

to a country with lower reported fish consumption caused a significant decrease in these student’s 

fish consumption. Lack of access and availability was also noted in elderly cohort, where the 

impact of physical impairments such as reduced mobility or disability were highlighted as a 

barrier to consumption for elderly people (150). Convenience in relation to preparing and 

consuming seafood was also highlighted as a barrier in five studies(150, 157, 159, 166, 167). 

In addition, a lack of ‘good quality’ seafood was also reported as a barrier to its purchase and 

consumption(156, 157, 168). Living in a location where fresh and ‘good quality’ seafood was available 

positively influenced people to consume it, which was reported in two papers(150, 156). Cost of 

seafood was a commonly reported barrier to consumption, and was mentioned in nineteen 

studies(122, 151-158, 160, 163, 164, 167-173). Sotos-Prieto et al, 2015(172) specified that those with low income 

were less likely to consume fish regularly. However, three papers found that providing good value 

for money (i.e. special offers in stores) had a positive influence on seafood consumption(156, 166, 

168). 

 

2.4.2.3 Knowledge of storage, handling and cooking 

 

Three studies highlighted that lack of skills, particularly cooking skills, can be barriers to seafood 

consumption(155, 160, 167). Bishop et al, 2017(160) and Rahmawaty et al, 2013(155) reported that people 

who lacked cooking knowledge and inspiration found it difficult to find the motivation to cook 

seafood for themselves and their household. Dijkstra et al, 2014(122) also found that holding the 
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belief that fish spoils easily is a barrier to its consumption. Believing that fish is a convenient food 

and is easy to prepare was highlighted as a positive influence on its consumption in two studies(153, 

162).  

 

2.4.2.4 Familial, Lifestyle and Cultural Environment 

 

Six studies (122, 153, 155, 163, 171, 172) found that the dietary preferences of household members was an 

influence to seafood consumption. Low- or non- fish consumers were more likely to view the 

taste preferences of household members as a negative influence on frequency of seafood 

consumption(155). A busy lifestyle was also noted as a barrier by Pinho et al. (2017)(171). Four 

papers found various environmental influences can drive seafood consumption. Neale et al, 

2012(153), stated that religious and cultural traditions, and well as parental attitudes can be positive 

influences on seafood consumption if they encourage the same. Participants in Rahmawaty’s et 

al. 2013(155) study mentioned that professionals, media, household and society can be positive 

influences on their seafood consumption. Parental dietary habits strongly influence seafood 

consumption in their children(172). Subjective norm and feelings of moral obligation can also 

positively influence seafood consumption, therefore this can act as both a barrier and a driver of 

seafood consumption depending on the situation(174). 

 

2.4.2.5 Health and Nutritional beliefs 

 

Holding certain health and nutritional beliefs about seafood can influence whether or not the 

person chooses to consume seafood.  For example the perception that fish and seafood may 

contain harmful contaminants was seen as a barrier in five papers(122, 153, 160, 175, 176). Three 

papers(152, 177, 178) found avoidance of fish, due to the belief that it is harmful, was a common barrier 

during pregnancy. Perceiving seafood to have a high ‘health’ value, or believing it contains certain 

nutrients needed for good health, is a commonly reported positive driver of its consumption(150-

155, 157, 163, 166, 167, 173-176, 179-185).  

 

2.4.2.6 Psychological traits 

 

A small number of papers (n=3) found that having certain psychological traits may present 

barriers to consuming seafood. Having high levels of distress(170) and neuroticism(186), and low 

willpower(171) were highlighted as possible barriers to seafood consumption. Four papers explored 

the influence of various psychological states and personality traits on seafood consumption and 

noted that having high levels of self-efficacy, optimism, life-satisfaction, resilience, and a general 

healthy psychological wellbeing positively influenced seafood consumption(180, 186-188). 
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2.5 Discussion 

 

The results of this systematic review highlight that seafood consumers were more likely to be 

older, more affluent (in terms of income, employment level and/or SES), educated and physically 

active and were less likely to smoke compared to non-seafood consumers. Sex and BMI did not 

appear to have a clear influence on seafood consumption. The findings also suggest that the most 

common reported influences on seafood consumption relate to personal preference, availability, 

cost, cooking skills and knowledge, environment, health and nutritional beliefs and psychological 

traits. The most commonly reported barrier to seafood consumption was price. Other barriers 

included the sensory or physical characteristics of seafood, household preferences, health and 

nutritional beliefs (e.g. that fish contains harmful contaminants), environmental barriers, lack of 

cooking skills and negative psychological states/personality traits. The most commonly reported 

drivers of seafood consumption were perceived health benefits of seafood, environmental 

influences (e.g. family, friends, social norm), availability of fresh seafood, positive psychological 

states or personality traits and personal preferences were. These barriers and drivers agree with 

certain common characteristics that seafood consumers seem to share. 

Cost was the most commonly reported barrier to seafood consumption(151-156, 160, 164, 171, 189). This is 

a particularly important barrier for people who have lower income level(170, 172). Food prices play 

a major role in diet quality and food choice(133). Although seafood has become more widely 

available, depending on the country, the fish species, and the presentation or format of sale it can 

be costly item compared to other high protein foods(58, 190).  This is in line with our findings, as 

those who consumed the highest amounts of seafood tended have higher incomes, as well as be 

of older age, which agrees with the general trend of income increasing with age as a person gain 

experience over time(191). In addition, as individuals age, increased risk of health issues such as 

cognitive decline and cardiovascular disease can influence food choice, including that of seafood, 

known to be rich in nutrients beneficial to health(8, 11), with the perceived cost benefit changing as 

one ages. Unsurprisingly, cost was also highlighted as a barrier to healthy eating for university 

students(164). Interventions carried out in the UK(192) and the USA(193) which trialled providing 

vouchers for the purchase of healthy foods, such as fruits and vegetables or seafood, have been 

found to be a simple and effective way of encouraging people to purchase these products. 

Interestingly, the provision of these vouchers was more effective then dietary advice alone. Other 

reviews found that pricing interventions generally increased the consumption and purchase of 

promoted foods(194-196). 

Our findings suggest that those who achieve a higher level of education are more likely to be 

seafood consumers. Having a higher degree of education may result in better knowledge and 
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understanding of current healthy eating recommendations for fish(133, 197). Education may also be 

associated with increased nutritional knowledge in general and the ability to translate this 

knowledge into healthy dietary practice(198). However, education level does not directly determine 

level of seafood consumption as evidenced by population groups that eat fish traditionally, but 

have generally low rates of formal education(199).  Belief that fish is healthy and contains important 

nutrients for health is often reported as a major influence on seafood consumption, regardless of 

education level(150-155, 166, 174, 175, 179-181). The most commonly reported barrier was the belief that 

fish or seafood may contain harmful contaminants(153, 155, 160, 175, 189) or that fish/seafood is harmful 

during pregnancy, with particular concern about its mercury content(152, 177, 178). Education 

regarding true contamination levels in various fish and seafood species, as well as guidelines for 

fish consumption during pregnancy may be paramount to overcoming these barriers, and 

information received from healthcare professionals need to be clear(189). Those who are in greater 

agreement that fish should be fresh, that it’s easy to prepare, is convenient and disagreement that 

fish spoils easily are more likely to consume it(153, 162). However, interventions aiming to improve 

diet quality or intakes of certain food groups through nutrition education alone have had mixed 

results, suggesting a combination of methods including education may be needed to improve 

diets(179, 200-205). 

Gaining knowledge about the health benefits of seafood may help overcome barriers such as 

nutritional and health beliefs, or habits arising from an individual’s familial, lifestyle and cultural 

environment. However, it is also important to know that may be less effective in overcoming 

barriers such as taste. Having a dislike of the taste and/or smell of fish(150-156, 160), as well as a 

dislike of its texture is a commonly reported barrier to seafood consumption in general(153, 154). In 

particular, pregnant women seem to have a high level of food disgust or gastro-intestinal issues 

related to seafood consumption (160, 161). Changes that come with old age, such as chemosensory 

loss, can lead to reduced enjoyment of the taste of seafood(150). Physical impairments that reduce 

the convenience of cooking or purchasing foods, present an important barrier to seafood 

consumption in the elderly(150, 155). Some of these barriers are personal preferences and therefore 

are difficult to overcome, however in regards to taste changes, adding natural food flavours has 

been used in an attempt to increase food and nutrient intakes in the elderly with some success(206). 

Previous research has also shown that participants who disliked the taste of fish or seafood, but 

who were aware of its health benefits, attempted to overcome this taste preference barriers by 

experimenting with various cooking methods and seafood products(152). However, knowing the 

benefits of seafood alone may not be enough to initiate its purchase and consumption due to time 

constraints for cooking as well as affordability(133). Physical impairments to cooking and food 

shopping may be overcome by organising meal delivery to the persons home, which have been 
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shown to increase diet quality and nutrient intakes among the elderly(207, 208). However this may 

not be appropriate for everyone, such as patients with behavioural and cognitive impairments(209). 

Good local availability of fresh, or what consumers deem good quality seafood, or lack thereof, 

seems to influence intent to purchase what actually is on offer(150, 156, 164, 165). Availability of 

seafood in an individual’s living location, or where they tend to purchase their meals, influences 

whether or not they consume it(156, 164, 165). The purchasing behaviour can concern overall 

availability of seafood in general but may also be influenced by the type of seafood available. 

According to Bord Bia(58), fish represented 2% of the Irish grocery spend in 2018, and the large 

majority of this was fresh fish. Frozen fish sales decreased compared to previous years, partially 

due to a decrease in shoppers’ willingness to buy frozen fish. This seems to highlight a preference 

for fresh fish over frozen. Therefore, if fresh fish isn’t available, the consumption of seafood may 

decrease due to the consumer’s unwillingness to purchase frozen alternatives that are available. 

Food availability is also related to affluence(133). Analyses show that supermarkets tend to cluster 

in more affluent areas, and that ‘food deserts’ are common within lower SES neighbourhoods(133). 

Studies have also shown that residing in lower-income neighbourhoods has been associated with 

lower consumption of fish(210), and that a person’s level of income and occupation is a significant 

determinant of fish consumption(211).  

This study has identified multiple barriers to seafood consumption which need to be overcome in 

order to increase seafood intake. Methods to help people overcome these barriers include pricing 

interventions, such as the provision of food vouchers or in-store discounts or value offers(192-196). 

In addition to this, interventions may need to focus on increasing nutritional knowledge and 

awareness through school-based(204) and adult(212) educational programmes as well as 

environmental-sustainability education(179). However, the most promising results are seen when 

interventions tackle multiple or most of the aforementioned barriers to consumption(203, 212). This 

means combining individual education (which should combine nutrition theory and practice i.e. 

cooking skills) from school-level through to senior years with structural environmental changes, 

such as improving access to supermarkets(133) and making healthy foods such as seafood more 

affordable(192), particularly for people on lower incomes. Future interventions aiming to increase 

seafood consumption, or diet quality overall, should therefore take on a multi-faceted approach, 

as seen in the Community Intervention to Increase Seafood Consumption (CIISC) Project carried 

out in Australia(213). Any interventions seeking to promote seafood consumption should be carried 

out with consideration of biotoxicity risk(43, 68). In addition, recommendations should also consider 

sustainability targets, such as those set out in the EAT-Lancet report which recommend a range 

of 0-100g of seafood per day, with is an average of 28g daily(67).  

 

2.6 Limitations 
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It is important to note that, in cross-sectional studies, any solitary associations are not evidence 

of causality. The determinants of food choice are complex and cannot be attributed to only one 

single reason. Overall conclusions should be drawn with caution owing to the small number of 

studies for each specific influence–intake association. Limitations of this study include that the 

findings of this review are limited to published papers only (unpublished data or additional reports 

were not included), in English, between 2008 and 2019. This is also one of the first systematic 

reviews published on the determinants of seafood consumption. Additionally, categorisation of 

findings was subjective however was decided on once consensus was reached among authors 

following discussion.  

 

2.7 Conclusions 

 

This review has highlighted two key aspects of importance for the development of effective public 

health campaigns aiming to increase consumption of seafood. It firstly determined demographic 

factors influencing consumption of seafood, thus outlining which population groups could be 

targeted. It then secondly outlined evidence of the reported reasons influencing seafood 

consumption, outlining areas for potential intervention including nutritional education, 

development of cooking skills, pricing and availability amongst others. The evidence presented 

demonstrates that specific population groups such as those of a younger age and those less 

educated would benefit most from interventions, information which would allow the development 

of targeted and appropriately designed interventions, which could focus on aspects specifically 

influencing intakes in each of these population groups. More research is needed to explore the 

effectiveness of specific interventions in increasing the consumption of seafood. 
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Table 2.1 - Description of studies that explored the characteristics of seafood consumers. 

Author(s), 

year 

Sample 

size 

Country Study 

design 

Population 

description 

Intake 

measurement 

Akbaraly et 

al, 2008 

n'=10,308 UK* Prospective 

cohort 

67% men. 35-55 

years. 

FFQ† 

Alkerwi et al, 

2014 

n'=1,152 Luxembourg Cross-

sectional 

50% men. 18-69 

years. 

FFQ 

Anderson et 

al, 2018 

n'=3,045 USA‡ Cross-

sectional  

51% women. 

45-84 years. 

FFQ 

Barton et al, 

2014 

n'=11,374 UK Cross-

sectional  

Scottish 

households 

(n=5020) 

Record. 

Belin et al, 

2011 

n'=84,493 USA Cross-

sectional  

Women only. 

50-79 years.  

FFQ 

Belle et al, 

2017 

n='10,820 Switzerland Cross-

sectional  

Childhood 

Cancer 

Survivors, their 

siblings and the 

Swiss 

population. 

Over 18 years. 

Interview 

Bonaccio et 

al, 2017 

n'=2,624 Italy Prospective 

cohort 

54% women. 

35-67 years. 

FFQ 

Brasky et al, 

2014 

n'= 22,494 USA Prospective 

cohort 

Women only. 

50-76 years. 

FFQ 

Burger, 2018 n'=460 USA Cross-

sectional 

18-78 years. Interview 

Buscemi et al, 

2014 

n'=1231 Italy Cross-

sectional  

62.2% women. 

18-89 years. 

FFQ 

Chavarro et 

al, 2008 

n'=20,167 USA Prospective 

cohort 

Men only. 40-84 

years. 

FFQ 

Christensen 

et al, 2017 

n'=7,891 USA Cross-

sectional  

51.4% Women. 

Over 12 years. 

Interview 

Chung et al, 

2008 

n'=900 USA Cross-

sectional  

57% women. 

45-84 years. 

FFQ 

Clonan et al, 

2012 

n'=842 

households 

UK Cross-

sectional  

Nottinghamshire 

residents. 

FFQ 

Crowe et al, 

2008 

n'=2,793 New 

Zealand 

Cross-

sectional 

Over 50% 

women. >15 

years. 

24-hour 

recall 

Dijkstra et al, 

2014 

n'=1,057 Netherlands Prospective 

cohort 

52.5% women. 

55-85 years. 

FFQ 

Gale et al, 

2008 

n'=217 UK Prospective 

cohort 

Women only. 

Over 16 years. 

FFQ 

Gaskins et al, 

2018 

n'=501 

couples 

USA Prospective 

cohort 

Couples, <18 

years. 

Interview 

Giuli et al, 

2012 

n'=306 Italy Cross-

sectional  

57% women. 

Over 65s. 

FFQ 

Haggarty et 

al, 2009 

n'=1461 UK Prospective 

cohort 

Pregnant 

women only. 

Mean age at 

delivery 30.4 

years.  

FFQ, dietary 

record. 
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Hansen-

Krone et al, 

2014 

n'=27,158 Norway Cross-

sectional  

47.6% Men. 25-

97 years. 

FFQ 

Haraldsdottir 

et al, 2017 

n'=9,340 Iceland Prospective 

cohort 

Women without 

breast cancer at 

baseline. 32-88 

years. 

FFQ 

He et al, 2009 n'=5,677 USA Cross-

sectional  

53% women. 

45-84 years. 

FFQ 

Heppe et al, 

2011 

n'=3,380 Netherlands Prospective 

cohort 

Women only. 

15.7-46.3 years. 

FFQ 

Hostenkamp 

et al, 2009 

n'=3,422 Denmark Cross-

sectional  

52% women. 

16-80 years. 

FFQ 

Inelmen et al, 

2008 

n'=395 Italy Cross-

sectional  

80% women. 

18-82 years. 

Interview 

Jahns et al, 

2014 

n'=15,407 USA Cross-

sectional  

52.3% women. 

19-30 years. 

24-hour 

recall 

Jimenez-

Redondo et 

al, 2016 

n'=98 Spain Cross-

sectional  

66% women. 

>80 years. 

24-hour 

recall 

Johansson et 

al, 2018 

n'=2,332 USA Cross-

sectional 

50% men. 70 

years old. 

FFQ 

Karlsson et 

al, 2017 

n '=2,874 Norway Cross-

sectional 

57% women. 

46–49 years. 

FFQ 

Karlsson et 

al, 2018 

N'=2,324 Norway Cross-

sectional 

80% men. 28-85 

years. 

FFQ 

Kim et al, 

2016 

n'=4,356 USA Prospective 

cohort 

Men and 

Women. 18-30 

years. 

FFQ 

Kossioni et al, 

2010 

n'=130 Greece Cross-

sectional  

57% women. 

18-92 years. 

Interview 

Lake et al, 

2009 

n’=198 UK Cross-

sectional 

32-33 years. Dietary 

record 

Langlois and 

Ratnayake, 

2015 

n'=1,984 Canada Cross-

sectional  

50.4% Women. 

20-79 years. 

FFQ 

Larsson et al, 

2016 

n'=6,095 Sweden Prospective 

cohort 

59 % men.  

45-83 years. 

FFQ 

Lê et al, 2013 n'=3,188 France Cross-

sectional  

49% men.  

35-64 years. 

Dietary 

record, FFQ. 

Lee et al., 

2012 

n'= 2,261 USA Cross-

sectional 

62% women. 45 

to 72 years from 

13 American 

Indian tribes 

FFQ 

Levitan et al, 

2010 

n'=36,234 Sweden Cross-

sectional  

48-53 years. FFQ 

Li et al, 2011 n'=5,068 USA Prospective 

cohort 

40% men.  

25-74 years. 

FFQ 

Li et al, 2013 n'=4,162 USA Prospective 

cohort 

Men and 

women.  

18-30 years. 

FFQ 

Maguire et al, 

2014 

n'=1,491 UK Cross-

sectional  

50% women. 

Over 19 years. 

Dietary 

record 
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Marushka et 

al, 2018 

n'=1,103 Canada Cross-

sectional  

64% Women. 

Mean age 45.7 

years. 

24-hour 

recall, FFQ. 

McCartney et 

al, 2013 

n'=221 Ireland Cross-

sectional  

Women only. 

18-35 years. 

Diet history 

Meier et al, 

2010 

n'=1,786 Switzerland Cross-

sectional  

48.4% women, 

15-24 years. 

Interview 

Mendez et al, 

2010. 

n'=657 Spain Prospective 

cohort 

Women only. FFQ 

Miura et al, 

2012. 

n'=859 Australia Cross-

sectional 

study 

59% women. 

25-64 years. 

Mail Survey 

Mohanty et 

al, 2016 

n'=3279 USA Cross-

sectional  

Women only. FFQ 

Monastero et 

al, 2016 

n'=285 USA Cross-

sectional  

58.6% Women. 

Over 15 years. 

FFQ 

Mozaffarian 

et al, 2008 

n'=4,263 USA Cross-

sectional  

61% women. 

Over 65. 

FFQ, 

Dietary 

record. 

Mullie et al, 

2009 

n'=5,000 Belgium Cross-

sectional  

Military men. 

20-59 years. 

FFQ 

Nahab et al, 

2016 

n'=16,479 USA Prospective 

cohort 

55% women. 

>40 years old. 

FFQ 

Nair et al, 

2014 

N’=408 USA Cross-

sectional 

Women only. 

18-49 years. 

Interview 

Nordgren et 

al, 2017 

n'=7,266 USA Cross-

sectional  

Women only. 

14-45 years.  

24-hour 

recall 

Papier et al, 

2015 

n'=728 Australia Cross-

sectional  

55% women. 

Over 18s (first 

year university 

students).  

FFQ 

Patel et al, 

2009 

n'=21,984 Europe Prospective 

cohort 

55% Women. 

Mean age 60 

years.  

FFQ 

Pavlovic et al, 

2012 

n'=379 Croatia Prospective 

cohort 

56% women. 

55-78 years. 

FFQ 

Pfeiler and 

Egolff, 2018 

n’= 13,062 

and 

15,036) 

Germany 

and 

Australia 

Cross-

sectional 

54% women in 

Germany, 53% 

women in 

Australia.  

21–102 years. 

Interview 

Picot et al, 

2010 

n'=512 France Cross-

sectional  

62% Men.  

19–83 years. 

Recreational 

seafood 

harvesters. 

FFQ, dietary 

record. 

Puolakka et 

al, 2018 

n'=3,453 Finland Prospective 

cohort 

~50% Women, 

3-18 at baseline. 

31 year follow 

up.  

FFQ 

Razzaghi et 

al, 2014 

n'=7,108 USA Cross-

sectional  

Women only. 

16-49 years. 

24-hour 

recall 

Rosendahl-

Riise et al, 

2018 

n'=2,865 Norway Prospective 

cohort 

71-74 years FFQ 
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Salas et al, 

2013 

n'=1,388 Spain Cross-

sectional 

study 

58% women. 

16-65 years. 

FFQ 

Sala-Vila et 

al, 2011 

n'=198 Spain Cross-

sectional  

52% Men. Mean 

age 66 years. 

55-80 years. 

FFQ 

Scaglia et al 

2016 

n'=100 Canada Cross-

sectional 

Over 50% 

women.  

18-75 years. 

FFQ 

Seiluri et al, 

2011 

n'=8,960 Finland Prospective 

cohort 

65% Women. FFQ 

Sioen et al, 

2013 

n'=3,043 Belgium Cross-

sectional 

15-98 years. 24-hour 

recall 

Smith et al, 

2009 

n'=1,726 USA Cross-

sectional 

Women only. 

16-49 years. 

FFQ 

Song et al, 

2014 

n'=123,529 USA Prospective 

cohort 

62% Women. 

30-75 years. 

FFQ 

Stravik et al, 

2019 

n'=567 Sweden Cross-

sectional  

Pregnant 

women.  

25-35 years.  

FFQ 

Strom et al, 

2012 

n'=48,627 Denmark Prospective 

cohort 

Women only. 

15.7– 46.9 

years. 

FFQ, 

interview 

Tørris et al, 

2016 

n'= 23,907 Norway Cross-

sectional 

52% women.  

26–70 years. 

FFQ 

Tørris et al, 

2017 

n'= 23,907 Norway Prospective 

cohort 

52% women.  

26–70 years. 

FFQ 

Touvier et al, 

2010 

n'=4574 France Prospective 

cohort 

54.7% Men. 

 45–60 years.  

24-hour 

record 

Van 

Woudenbergh 

et al, 2009 

n'= 4,472 Netherlands Prospective 

cohort 

>55 years. FFQ 

Varraso et al, 

2015 

n'=120,175 USA Prospective 

cohort 

61% women. 

30-75 years. 

FFQ 

Virtanen et 

al, 2008 

n'=40,230 USA Prospective 

cohort 

Men only.  

40-75 years.  

FFQ 

Virtanen et 

al, 2010 

n'=1,305 USA Cross-

sectional  

Men and 

women. Over 65 

years.  

FFQ 

Wallin et al, 

2017 

n'=35,583 Sweden Prospective 

cohort 

Men only.  

45-79 years. 

FFQ 

Watt et al, 

2009 

n'=3,523 UK Cross-

sectional  

Women only.  

60 to 79 years. 

FFQ 

Wennberg et 

al, 2012 

n'=67,648 Sweden Prospective 

cohort 

52% women. 

30-60 years. 

FFQ 

Zamora-Ros 

et al, 2017 

n'=476,108 10 European 

countries 

Prospective 

cohort 

70% women. 

35-70 years. 

FFQ, 

Dietary 

record, 

interview 
* UK, United Kingdom. 

† FFQ, Food Frequency Questionnaire. 

‡ USA, United States of America. 

§ Did not adjust for energy intake 
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Table 2.2 – Descriptions of studies that explored the barriers and drivers to seafood 

consumption. 

Author(s), 

year 

Aim of study Sample 

size 

Country Population Barriers/ 

Drivers 

Altintzoglou 

et al., 2011 

The aim of this 

study is to explore 

potential barriers 

to seafood 

consumption by 

young adults and 

the parents of 

young children. 

 

n’=1,319 Belgium, 

Norway, 

Spain 

55% men. 

18-55 years. 

Drivers: Health 

consciousness 

Altintzoglou 

et al., 2010 

To investigate the 

association of 

health 

involvement and 

attitudes 

towards eating 

fish on farmed 

and wild fish 

consumption in 

Belgium, Norway 

and Spain. 

n’=28 Denmark, 

Norway, 

Iceland 

64.7% 

women.  

20-60 years. 

Barriers: Effort to 

prepare, price 

Drivers: Belief 

seafood is healthy, 

convenient 

Appleton, 

2016 

To investigate the 

barriers and 

facilitators to the 

consumption of 

protein-rich foods 

in older adults. 

n’=351 UK* 58% women. 

Over 65 years. 

Drivers: Greater 

liking, education, 

health and 

nutritional issues 

that preparing fish 

is easy. 

Best et al., 

2013 

To explore the 

factors associated 

with the 

consumption of 

protein-rich foods 

in older adults. 

n’=28 UK 96% women. 

65-93 years. 

Barriers: Sensory 

(taste, texture) and 

physical 

(teeth/dentures, 

mobility to shop 

and cook) 

challenges, living 

alone, low levels 

of education. 

Drivers: 

Freshness, quality, 

belief in health 

value of the 

product. 

Birth and 

Lawley, 

2012 

To explore the 

drivers and 

barriers to seafood 

consumption in 

Australia and to 

investigate 

attitudes toward 

pre-packaged 

fresh chilled 

seafood products. 

n’=1,815 Australia 72.9% 

women.  

18-55+ years. 

Barriers: price, 

concerns about 

freshness, not 

liking the taste or 

texture of fish, 

convenience and 

ease of 

preparation. 

Drivers: health, 

taste, convenience, 

price. 

Birch et al., 

2012 

To explore the 

perceived risks of 

n’=899 Australia 65.9% 

women.  

Barriers: 

Convenience 
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seafood 

consumption and 

how these 

vary across 

consumption 

levels. 

18-55+ years. perception, 

household 

preferences, 

sensory issues. 

Bishop et 

al., 2017 

To compare 

DHA, EPA and 

fish intake of 

pregnant women 

at 30 weeks of 

gestation to 

current guidelines 

and to determine 

the factors 

associated with 

omega-3 intake. 

n’=54 Canada Pregnant 

women. 20-40 

years. 

Barriers: lack of 

cooking 

inspiration, 

general 

dislike/taste 

preferences, 

gastro-intestinal 

and sensory 

sensitivities due to 

pregnancy, cost, 

mercury 

contamination 

fears. 

Bostic et al., 

2017 

To examine rural 

New York State 

consumers' 

cognitive scripts 

for fish and 

seafood 

provisioning. 

n’=31 USA‡ Men and 

women, 50-70 

years. 

Barriers: Quality 

of fish available, 

availability at 

living location, 

cost, taste 

preferences. 

Drivers: Taste 

preferences. 

Burger and 

Gochfield, 

2009 

To investigate the 

perceptions of the 

risks and benefits 

of fish 

consumption. 

n’=329 USA 82% men. 

Mean age 46 

years. 

Barriers: fears 

over biotoxicity 

Drivers: Health 

perception 

Clark et al., 

2011 

To understand 

factors promoting 

and reducing 

willingness and 

capacity to 

consume a healthy 

diet in people of 

low socio-

economic status 

with coronary 

heart disease. 

n’=28 Canada 61% Men,  

45-88 years. 

Barriers: Cost. 

Connelly et 

al., 2014 

To better 

understand what 

might be done to 

encourage women 

of childbearing 

age to eat healthy 

fish. 

n’=857 USA Women only, 

18-45 years.  

Barriers: 

Pregnancy risk 

aversion. 

Dijkstra et 

al., 2014 

To identify 

barriers for 

meeting the fruit, 

vegetable and fish 

guidelines in older 

Dutch adults, to 

investigate socio-

economic status 

(SES) differences 

in these barriers, 

n’=1,057 Nether-

lands 

52.5% 

women,  

55-85 years. 

Barriers: Cost, 

habits/tradition, 

dietary preferences 

of household 

members, 

receiving unclear 

health advice, 

beliefs that fish 

spoils easily, 

beliefs that fish 
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and to examine 

the mediating role 

of these barriers 

in the association 

between SES and 

adherence to these 

guidelines. 

contains harmful 

materials. 

Egolf et al., 

2018 

To examine the 

relationships 

between food 

disgust sensitivity 

and eating 

preferences, 

habits and 

behaviours as well 

as food waste 

frequency. 

Additionally, 

socio-

demographic 

characteristics 

associated with 

food disgust 

sensitivity were 

examined. 

n’=1,181 Switzer-

land 

42.2% men, 

20-80+ years. 

Barriers: How fish 

is prepared, higher 

level of food 

disgust towards 

fish, GI issues. 

Forbes et 

al., 2018 

To describe the 

dietary changes 

made during 

pregnancy, 

describe reasons 

for dietary 

changes, and 

determine what 

changes aligned 

with guidelines. 

n’=379 Canada Women only. 

18-43 years. 

Barriers: belief 

that the food has a 

specific harmful 

contaminant. 

Drivers: belief that 

the food has a 

specific nutrient 

required for health. 

Gacek, 2014 To analyse 

selected 

individual 

determinants of 

dietary choices, 

important for 

aetiology and 

prevention of 

degenerative 

cardiovascular 

disorders, in a 

group of 

menopausal 

women diagnosed 

with arterial 

hypertension. 

n’=160 Poland Women with 

arterial 

hypertension. 

45-60 years. 

Drivers: Higher 

levels of self-

efficacy, optimism 

and life 

satisfaction. 

Grieger et 

al., 2012 

To explore the 

knowledge and 

barriers relating to 

fish consumption. 

n’=854 Australia 55% women. 

51-75 years 

Barriers: Cost, 

dislike of cooking 

fish or its smell, 

lack of knowledge 

of the current 

dietary 

recommendations 

for fish. Drivers: 

higher level of 
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knowledge 

regarding the 

health benefits of 

fish. 

Hilger et al., 

2017 

To explore 

baseline dietary 

intake, common 

barriers to healthy 

eating, and 

changes in eating 

behaviour among 

university 

students since the 

time of 

matriculation. 

n’=689 Germany 30.5% men, 

16-29 years 

Barriers: Lack of 

time, lack of 

choice at canteen, 

cost. 

Hinote et al., 

2009 

To examine the 

relationship 

between 

psychological 

distress and 

dietary 

consumption 

patterns in the 

former Soviet 

Union. 

n’=18,428 Post-soviet 

republics 

Men and 

women >18 

years. 

Barriers: Higher 

levels of mental 

distress, income 

level. 

Jacobs et al., 

2018 

To explore 

consumer 

response to health 

and 

environmental 

sustainability 

information 

regarding seafood 

consumption. 

n’=986 Belgium 

and 

Portugal 

Women 51%, 

18-70 years. 

Drivers: Belief 

that fish is healthy. 

Jovanovic et 

al, 2011 

To determine 

medical students' 

knowledge 

regarding the 

association 

between dietary 

factors and the 

risk of cancer and 

cardiovascular 

diseases and to 

investigate if this 

knowledge has an 

impact on their 

dietary intakes. 

n’=390 Croatia 69% women. 

Average age 

22 years. 

Drivers: Better 

diet-disease 

knowledge 

positively 

correlated with 

higher intake of 

fish. 

Lando et al, 

2012 

To evaluate 

awareness of 

mercury as a 

problem in food 

and examined fish 

consumption 

levels among 

pregnant and 

postpartum 

women. 

n’=3,157 USA Pregnant 

women over 

18 years old in 

the third 

trimester of 

pregnancy. 

Control: 

women 18-40 

years old. 

Barriers: 

Awareness that 

mercury 

consumption is 

harmful during 

pregnancy. 

Lawley et 

al., 2012 

To explore the 

role and interplay 

n’=145 Australia 66% women. Barriers: Price, 

taste, texture. 
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of intrinsic and 

extrinsic cues 

when evaluating 

fish quality and 

in shaping 

consumers’ 

attitudes toward 

fish consumption. 

Loose et al., 

2012 

To quantify 

effects of 

convenience and 

product packaging 

on consumer 

preferences and 

market share of 

seafood products: 

The case of 

oysters. 

n’=1,718 Australia Survey 

respondents. 

Barriers: 

Preparation 

method, texture, 

price 

Lucas et al., 

2016 

To explore 

pregnant women's 

perceptions of 

consuming fish 

and seafood 

during pregnancy. 

n’=15 Australia Pregnant 

women only. 

Barriers: taste, 

cost, pregnancy 

risk aversion. 

Drivers: 

Knowledge about 

the health benefits 

of fish. 

Neale et al., 

2012 

To investigate 

attitudes and 

perceptions 

influencing fish 

consumption in a 

sample of clinical 

trial participants 

and compare these 

perceptions to 

those expressed 

by a sample of 

adults not 

involved in the 

trial. 

n’=29 USA 80% women. Barriers: belief 

that fish has a 

negative health 

impact, the cost of 

consuming fish 

and seafood 

products (both in 

terms of time and 

money), the 

physical and 

sensory 

characteristics of 

fish, food 

preferences of 

family members. 

Drivers: belief that 

fish has a positive 

health impact, 

convenience of 

canned fish, 

religious and 

cultural traditions. 

Olsen et al., 

2017 

To identify 

consumer 

segments based 

on the importance 

of product 

attributes when 

buying seafood 

for homemade 

meals on 

weekdays. 

n’=840 Norway 47.9% 

women, 18-80 

years.  

Drivers: 

availability of 

‘good’ quality 

products, belief in 

the healthiness of 

seafood, 

nutritional value, 

value for money. 

Perez-Cueto 

et al., 2011 

To identify 

attitudinal 

determinants of 

n’=1,800 Spain and 

Poland 

20-70 years. Drivers: 

Satisfaction with 

life, general 



33 
 

fish consumption 

in Spain and 

Poland, and to 

discuss the 

potential impact 

of local healthy 

eating policies in 

the observed 

reported 

frequency of fish 

consumption. 

attitude towards 

fish. 

Pieniak et 

al., 2009 

To investigate 

consumer 

attitudes and 

behavioural 

patterns related to 

fish consumption 

in Poland and four 

Western European 

countries. 

n’=4,786 Europe 76.3% 

women, over 

18 years. 

Barriers: Cost, 

physical properties 

of fish (smell, 

bones). Drivers: 

Belief that fish is 

healthy and 

nutritious. 

Pieniak et 

al., 2010 

To explore 

cultural 

differences in 

potential 

determinants of 

fish consumption: 

consumers' 

knowledge and 

health-related 

beliefs, as well as 

the relationship 

between those 

variables, socio-

demographics and 

fish consumption 

frequency, using 

data from five 

European 

countries. 

n’=4,786 Belgium, 

Netherlands, 

Denmark, 

Poland and 

Spain. 

76.3% 

women,  

18-84 years.  

Drivers: belief in 

the health benefits 

of fish, general 

interest in healthy 

eating. 

Pinho et al., 

2017 

To explore 

associations 

between various 

perceived barriers 

to healthy eating 

and dietary 

behaviours among 

adults from urban 

regions in five 

European 

countries and 

examine whether 

associations 

differed across 

regions and socio-

demographic 

backgrounds. 

n’=5,900 Europe 55.9% 

women, over 

18 years. 

Barriers: 

willpower, having 

a ‘busy’ lifestyle, 

price, household 

taste preferences. 

Rahmawaty 

et al., 2013 

To identify factors 

that influence the 

consumption of 

fish and foods that 

n’=262 Australia 35-44 years. 

Parents of 

young 

children. 

Barriers: 

household taste 

preferences, 

personal taste 
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are enriched with 

omega‐3  

long‐chain 

polyunsaturated 

fatty acids, in 

order to inform 

the development 

of effective 

nutrition 

education 

strategies. 

preferences, price, 

preparation 

difficulties, 

characteristics of 

fish (bones, smell, 

pollutant content). 

Drivers: Belief in 

the health benefit 

of fish, healthy 

eating 

guidelines/advice 

from health 

professional, 

media influence, 

influences of 

household 

members and 

social group. 

Santos et al., 

2015 

To assess the 

changes in eating 

habits and food 

choice motives of 

Portuguese 

university 

students after 

migration to 

London, 

according to sex. 

n’=55 UK 52.5% 

women. 

Barriers: migration 

and change to 

western style diet 

traditionally lower 

in fish. 

Sapranaviciute

-Zabazlajeva et 

al., 2017 

To analyse the 

connection 

between 

psychological 

well-being (PWB) 

and components 

of a healthy 

lifestyle. 

n’=10,940 Lithuania 45-72 years. Drivers:  healthy 

psychological 

wellbeing. 

Scholderer 

and 

Trondsen, 

2008 

To explore the 

dynamics of 

consumer 

behaviour on 

habit. 

n’=4,184 Norway Women only 

born between 

1951 and 

1966. 

Barriers: Price 

Drivers: Quality 

Skuland, 

2015 

To investigate 

healthy eating and 

barriers related to 

social class. 

n’=2,000 Norway 15-79 years. Drivers: higher 

education class. 

Sotos-Prieto 

et al., 2014 

To assess the 

agreement 

between  

self-reported and 

parent-reported 

dietary and 

physical activity 

habits in children; 

and to evaluate 

the socio-

economic 

determinants of 

healthier habits 

(Mediterranean 

diet and physical 

n’=2,062 Spain Children  

3-5 years and 

their parents. 

Barriers: parental 

dietary habits, 

lower parental 

income and 

education. Drivers: 

parental dietary 

habits. 
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activity) among 

children. 

Stimming et 

al., 2015 

To assess the 

consumption 

habits of fish and 

rapeseed oil and 

their determining 

factors in 985 

mother-child 

dyads in 

Germany. 

n’=985  Germany Mother-child 

dyads. Women 

only. 18-50 

years. 

Drivers: mothers 

with higher 

omega-3 

knowledge were 

associated with a 

high maternal fish 

consumption. 

Sveinsdottir 

et al., 2009 

To explore the 

sensory 

characteristics of 

different cod 

products related 

to consumer 

preferences and 

attitudes. 

n’=378 

 

 

Europe Consumers 

from 4 

European 

countries. 

Barriers: Price 

Drivers: 

Household 

preferences, health 

involvement, 

liking fish. 

Tiainen et 

al., 2013 

To explore the 

associations 

between food and 

nutrient intake, 

personality traits 

and resilience. 

n’=1,681 Finland 44% men. 

Mean age 61.5 

years. 

Barriers: Higher 

levels of 

neuroticism. 

Drivers: Higher 

levels of 

resilience. 

Tomic et al., 

2015 

To determine the 

factors 

influencing fresh 

fish consumption 

using an expanded 

Theory of Planned 

Behaviour (Ajzen, 

1991) as a 

theoretical 

framework. 

n’=1,151 Croatia 70% F.  

18-60+ years. 

Drivers:  Personal 

health 

involvement, 

influence of the 

subjective norm, 

feelings of moral 

obligation. 

* UK = United Kingdom 

† FFQ = Food Frequency Questionnaire 

‡ USA = United States of America 
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3.1 Abstract 

 

Seafood plays an important role in overall health as it is rich in key nutrients such as protein, 

omega-3, vitamin D, A, E, selenium, iodine and zinc. The aims of this study were to characterise 

seafood consumers in Ireland and investigate the contribution of seafood to their overall diet. 

Intake data from Irish adult (>18 years) seafood consumers was collected via the web-based 

dietary assessment tool, FoodBook24. The reported food intakes of this sample population of self-

reported seafood consumers met the current recommended weekly intake for fish. In comparison 

to previously published data on reported average population intakes in other countries, 

participants had higher average intakes of vitamin D, A and E, selenium, iodine and omega-3 

from food. In comparison to reported average daily intakes of adults in the National Adult 

Nutrition Survey (NANS), seafood consumers in this study had higher intakes of vitamin D 

(5.09mcg v. 3.1mcg) and omega-3 (0.96g v. 0.82g). Higher intakes of total seafood were seen in 

older participants. Those with a body mass index (BMI) in the ‘normal range’ reported intakes 

with more vitamin D and B12 from seafood compared to those at higher BMI levels. Significant 

differences were also seen between social classes regarding the level of nutritional contribution 

of different types of seafood, with shellfish contributing significantly more to omega-3 intake in 

professional workers compared to unemployed workers, and conversely white fish contributing 

significantly more to omega-3 intake in unemployed workers compared to professional workers. 

This analysis demonstrates that even within self-reported seafood consumers, differences exist 

between age groups, BMI categories and social class, which influence the type and amount of 

seafood consumed. Future analysis exploring the differences in contribution of nutrients from 

seafood within seafood consumers and also non-consumers may be warranted. 

 

3.2  Introduction 

 

Seafood plays an important role in human health. Seafood and seafood products are key sources 

of nutrients which are needed to maintain human health and development throughout the 

lifecycle(1-3) and evidence suggests that consuming seafood plays an important role in the 

protection against various cardiovascular diseases(4-7), type 2 diabetes(8) and cognitive decline(9). 

Aside from being a good source of protein, seafood is a significant source of other important 

nutrients such as polyunsaturated fatty acids (PUFAs), particularly eicosapentaenoic acid (EPA) 

and docosahexaenoic acid (DHA), iodine, zinc and vitamin D(10).  Although choosing to consume 

seafood can benefit nutritionally, sustainability of the type of seafood that is consumed(11, 12), as 

well as biotoxicity risk(13, 14) need to be considered as well. An intake of 1-4 servings of fish a 

week is recommended by the European Commission(15) to maximise the health benefits as well as 

minimize biotoxicity risks associated with seafood consumption. In addition, diets should ideally 
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keep within planetary bounds, with the 2019 EAT-Lancet report recommending consumption of 

~28g of fish of shellfish per day (1-2 servings per week) to prevent depletion of fish stocks(12). 

However, to date, many nations are yet to consider sustainability in their healthy eating guidelines. 

In Europe, Australia and the US(16-18), recommended intakes range from 100-400g per week, and 

Irish healthy eating guidelines recommend the consumption of 2 servings of ~140g of fish per 

week, one to be oily fish, to ensure adequate intake of EPA and DHA, which is above sustainable 

targets(12) .  

It is estimated that fish currently contributes to approximately 6% of protein intake globally(19) 

and recent reports suggest that animal sources as a choice of protein source remain popular(20). 

However, with the increased interest in sustainable diets(12, 21-24), and concerns over the health of 

consumption of meat, particularly processed meats(25), consumers’ choices of dietary protein 

sources are becoming more varied(26-32). For example, increasingly popular diets include a range 

of plant-based diets including vegetarianism/veganism(33, 34) and the Mediterranean diet(35, 36). As 

consumers are choosing to diversify their dietary protein sources(23, 26, 28-32), it is important to 

understand the contribution these foods have on overall nutrient intake.  

In addition to its importance to nutrient intakes, Ireland’s seafood sector provides a significant 

contribution to its economy. In 2018, the Irish seafood industry contributed 1.25 billion euro - 

€322 million in exports/imports, €267 million in private investment, €170 million in government 

investment and notably €486 million in domestic consumption, according to figures published by 

Bord Iascaigh Mhara(37). Despite this, little is known about the dietary habits of Irish seafood 

consumers, particularly with regard to shellfish consumption. Past nationally representative 

nutritional surveys, such as the Irish National Adult Nutrition Survey (NANS) (2011)(38), lacked 

reported eating occasions of seafood with, for example, only 12 out of 133,050 rows of data, 

related to shellfish. This low number of reported shellfish consumption occasions may be due to 

the study methodology, which did not target shellfish consumers specifically, or due to the low 

level of shellfish consumption in Ireland at the time. According to the NANS (2011)(38) data, fish 

was consumed by half of 18-64-year olds and two thirds of those aged 65 years and over. 

However, the average daily intake in the NANS of fish and fish products, in consumers only, was 

48g (equal to 336g/week), which is above the recommended amounts of two 140g servings of 

fish per week(3, 38). In one study examining dietary choices of older Irish adults, participants 

generally only ate fish once a week(39). Figures from the European Commission, published in 

2015, state that Ireland is below the EU average for seafood consumption, at 22.1kg/per 

inhabitant/per year vs 25.1kg on average in EU(40). 

Considering seafood’s potentially important contribution to the diet and economy, and consumers 

moving towards diversifying their protein intake(23, 29-32), it is necessary to collect up-to-date 



46 
 

information of seafoods contribution to nutrient intakes and understand how it’s consumed in the 

Irish population. This information will provide data to support retailers, food industry and 

healthcare professionals alike in promoting seafood consumption in Ireland. In addition, the data 

collected can be used to perform risk exposure assessment in this food group, which can feed into 

evidence-based policy and regulatory framework for purposes of food safety and dietary 

information in this cohort(41). This study focuses on seafood, defined as fish and sea creatures that 

can be eaten, especially shellfish(42), and its contribution to the diet in the Irish population.  

 

3.3  Methods 

 

3.3.1  Dietary intake assessment with FoodBook24 

 

Dietary intake was evaluated through the use of a validated web-based self-administered dietary 

recall tool called Foodbook24, which has been previously described(43, 44). The tool components 

include a screening and consent stage, 24-hour multiple pass recall (administered on non-

consecutive days), food frequency questionnaire (FFQ), and food choice questionnaire (FCQ). 

The 24 hr recall component of Foodbook24 follows the principles of the multiple pass method(44), 

where they are asked to first report all the meals and snacks they consumed in the preceding as 

well as the time and location of the meals. Once these are captured, the user inputs the individual 

foods consumed under each meal by searching for the foods and selecting the correct option from 

a list. After this, additional intake questions are presented to the user to ensure that they did not 

forget to input any foods. These questions (known as ‘probe’ or ‘linked foods’ questions) enquire 

about the consumption of foods commonly eaten together with the items already selected by the 

user in the recall. At the end of the recall, the participant gets a chance to review the selected 

items and input any nutritional supplements. They are also asked whether the recall is reflective 

of their intake on a usual day(43). Following completion of the 24hr components of the foodbook24 

tool, participants completed a FFQ. The FFQ captures how frequently the participants consumes 

common foods. Additional questions related to seafood were not added to the FFQ however a 

series of seafood-specific questions was already included within the FFQ which captured 

frequency of intake of various seafood species including white fish, oily fish, battered fish, 

smoked fish, fish fingers/fishcakes, fish dishes and shellfish. An example of a question asked in 

the FFQ is ‘On average, how many times per month would you consume white fish e.g. cod, 

haddock?’. The participant answers by selecting their answer from a multiple-choice list which 

includes: Never in the past month; 1-3 per month; once per week; 2-4 per week; 5-6 per week; 

once per day; 2-3 per day. The FCQ asks the participant how important various aspects 

categorised under Health Aspect, Mood, Convenience, Sensory Appeal, Natural Content, Price 

and Weight Control are to them when making choices are food purchase and consumption. 
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Foodbook24 has been previously validated in a population of Irish adults and has been shown to 

be preferred by participants compared to using a traditional dietary record diary(43-45).  

 

3.3.2  Study Design 

 

This study focuses on examining dietary intakes of Irish seafood consumers using the validated 

web-based dietary assessment tool, FoodBook24(43), to collect dietary intake data and relevant 

demographic and lifestyle information. For the purpose of this analysis, participant data was 

derived from two Irish population datasets, outlined below, comparable for sex, age, BMI, 

provincial distribution and educational level. 

 

3.3.3  The Seafood Consumption and Risk Exposure Study (SCaRES) (Dataset 1) 

 

Irish seafood consumer data was obtained from the Seafood Consumption and Risk Exposure 

Study (SCaRES)(46) dataset which used targeted recruitment between January 2019 and March 

2020 to collect dietary, demographic and lifestyle data from adult seafood consumers in Ireland. 

SCaRES is a population-based cohort study being carried out at University College Dublin aiming 

to generate dietary intake data on seafood consumers to improve the characterisation of the risk 

from exposure to biotoxins and other contaminants from consuming shellfish. SCaRES was 

approved by the Human Research Ethics Committee of University College Dublin (UCD) on the 

6th of February 2019 (approval number LS-18-94-Govzman-Gibney). All participants provided 

informed consent prior to enrolling in the study. 

Adults (>18 years old) residing in the Republic of Ireland were recruited between March 2019 

and April 2020 using various methods including canvassing and handing out flyers in cities and 

towns throughout Ireland, providing posters/flyers to cafes, restaurants and seafood retailers to 

display, setting up regularly updated social media pages on Facebook, Twitter and Instagram, 

newspaper articles, radio interviews and working with companies to sign up staff by participating 

in their ‘workplace wellness’ initiatives. Participants were eligible to take part if they consumed 

seafood a minimum of 2 eating occasions per month, were residents of the Republic of Ireland, 

were over 18 years of age and had access to the internet. Participants that completed the study 

received personalised dietary feedback and advice based on the Irish healthy eating 

recommendations(47). No additional incentives to participate were given and this was 

communicated in the participant information sheet. Participants were requested to complete non-

consecutive 24-recalls using Foodbook24 at a minimum of 4 days apart and complete at least 1 

recall for a weekend day. 
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A total of 1354 participants expressed an interest in the SCaRES study. Of these, 93 people chose 

not to participate in the study citing time commitments as an issue and 5 due to self-proclaimed 

ineligibility. After addition to the Foodbook24 study participant database, 698 people did not 

complete any recalls after receiving the participant information sheet, 141 completed 1 recall, 69 

completed 2 recalls and 348 completed 3 recalls. Of the participants that completed 2 recalls or 

more recalls (n=417), 353 participants also completed the demographics questionnaire.  

 

3.3.4 Foodbook24 Proof of Principle dataset (Dataset 2) 

 

Additional seafood consumer data was obtained from a previous study conducted at University 

College Dublin which aimed to explore the potential of the web-based, self-administered dietary 

assessment tool (Foodbook24)(43, 44) , as used in this study, for national nutrition surveillance in 

Ireland.  This study took place between March and October 2016 and was similar in design the 

SCaRES (adult participants >18 years provided completed 2 non-consecutive 24-hour recalls 

using Foodbook24, separated by a minimum of a 7-day period)(45). Foodbook24 was utilised for 

screening, consent and demographics information (including self- reported anthropometric data). 

Adults (>18 years old) residing in the Republic of Ireland were recruited between March 2016 

and October 2016 using similar methods to SCaRES including canvassing and handing out flyers 

in cities and towns throughout Ireland, setting up regularly updated social media pages on 

Facebook, Twitter and Instagram, newspaper articles, radio interviews and working with 

companies to sign up staff by participating in their ‘workplace wellness’ initiatives. Participants 

were eligible to take part if they were residents of the Republic of Ireland, were over 18 years of 

age and had access to the internet. Participants that completed this study also received 

personalised dietary feedback and advice based on the Irish healthy eating recommendations(47). 

This was the only incentive give not participate in the study. 

A total of 1303 participants took part in this study, 802 completed 2 recalls and 329 were 

considered plausible reporters (participants whose ratio of energy intake (EI) to their calculated 

Basal Metabolic Rate (BMR) (EI/BMR) fell below 1.1 or greater than 2.5 were classified as mis-

reporters). Researchers retrospectively screened the data for eligibility and inclusion. Participants 

who reported seafood consumption on at least 1 occasion were selected (n=292). Out of these 292 

participants, 273 also completed the demographics questionnaire.  

 

3.3.5 Data collection 
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The final analysis was carried out on participants that had completed 2 or more recalls in either 

study as well as the demographic questionnaire; n=626, 353 participants from the SCaRES study 

(56.4%) and 273 participants from the existing Foodbok24 study dataset (43.6%). 

Within both datasets participants were instructed to self-measure and report anthropometric data 

(body weight and height), health status and other lifestyle data via the online survey environment 

FoodBook24(43, 44).  They were then asked to record their dietary intake on FoodBook24 by 

completing at least 2 non-consecutive, online 24-hour dietary recalls within a period of 2 weeks 

in addition to a Food Frequency Questionnaire (FFQ) and a Food Choice Questionnaire (FCQ). 

Participants were also requested to complete a demographic questionnaire. 

 

3.3.6 Data analysis 

 

The food and nutrient intake for each participant is automatically generated by Foodbok24 based 

on the foods logged by each user for each 24-hour recall and food composition was derived from 

McCance and Widdowson food composition tables (COFiD)(48). Participant data was downloaded 

from Foodbook24 in .csv form and analysed using IBM SPSS Statistics (Version 26) to provide 

nutrient and energy intake from food-only (excluding supplements). Specifically dietary data was 

used to determine mean daily nutrient intake, frequency of seafood consumption and reported 

seafood portion sizes, contribution of individual food categories to energy, macro- and micro-

nutrient intake and contribution of total seafood intake, as well as individual fish types, to overall 

energy, macro- and micro-nutrient intake. Anthropometric and lifestyle data collected during the 

survey was analysed to examine demographic characteristics. Data was assessed for normality 

and mean daily intakes were calculated as previously described(43). In the SCaRES dataset, low 

energy reporters were defined as those where the ratio of mean daily energy intake (EI) to 

estimated energy requirement (BMR) (obtained by using the Henry equation) was <1.00 as per 

the Goldberg cut-off(49). In dataset 2 (Diet Ireland), participants whose ratio of energy intake (EI) 

to their calculated Basal Metabolic Rate (BMR) (EI/BMR) fell below 1.1 or greater than 2.5 were 

classified as mis-reporters. Reported intakes of energy and nutrients were then compared between 

LER and AER groups, which demonstrated no significant difference between reported nutrient 

intake. Since no significant difference were seen across the reporting groups (LER, AER), 

subsequently the entire sample population was used within the analysis. Nutrient intakes were 

energy-adjusted to obtain micronutrient intake per 10 MJ energy intake. An analysis of variance 

(ANOVA) model and LSD post hoc tests were used to obtain within and between-person 

variances in order to determine significance between independent groups within age, BMI, 

education level and social class). This analysis was performed with inclusion as well as exclusion 
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of missing data within these groups, however this analysis did not add to findings regarding 

significant results. 

 

3.4 Results 

 

3.4.1  Study population characteristics 

 

Table 3.1 displays the demographic characteristics of participants included in the final analysis 

(n=626). The sample largely consisted of females, at 76%, with 26% male. The mean age of 

participants was 43 years (age range 18-78 years). In total, over half (58%) of the males and 32% 

of the females were classified as overweight/obese. The majority (88%) of participants were 

educated at third level or higher. Most participants were employed in managerial and/or technical 

roles (44.1%) followed by skilled occupations (16.5%). As some participants did not answer all 

questions within the demographic questionnaires, those with missing data were grouped under 

‘missing’ within each variable. Within the total study population, percentage missing data was 

2.2% for age, 5.8% for BMI, 53.2% for province, 0.5% for education and 14.9% for social class. 

 

3.4.2 Mean daily energy and nutrient intakes of seafood consumers 

 

The recorded mean daily energy, dietary fibre and macro- and micro-nutrient intakes are 

presented in Table 3.2. At a total population level, percentage contribution of protein, 

carbohydrate and fat for the total population was respectively 17.71%, 40.43% and 36.71%. Mean 

daily intakes of vitamin D was 5.09 mcg/10MJ/day, vitamin B12 was 7.26 mcg/10MJ/day, 

selenium was 101.73mcg/10MJ/day and iodine was 204.26mcg/10MJ/day for total population. 

Mean daily intake of omega-3 was 0.96g/day. 

When considering adequate reporters only, dietary intakes were comparable between total 

population versus adequate reporters with the exception of total energy and total fat intake, which 

was higher in adequate reporters (6854.04 and 8282.77 kJ/day, and 67.10 and 81.73 g/day, 

respectively) (Table 3.2). In addition, total niacin intakes were higher for total population 

compared to adequate reporters (48.68 and 26.59 mg/10MJ/day, respectively). All other macro- 

and micro-nutrient intakes were comparable between total population and adequate reporters, 

with respective mean daily omega-3 intakes of 0.96g and 1.08g, mean daily vitamin D intakes per 

10MJ of 5.09mcg and 4.68mcg, respectively, and mean daily vitamin B12 intakes per 10MJ of 

7.26mcg and 6.55mcg, respectively.  

When examining reported total population intakes by sex, males consumed 21.15g of dietary fibre 

on average per day, which was more than females at 18.71g/day. Mean daily vitamin E intake for 
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males and females was 12.72mg/per 10MJ and 14.81mg/per 10MJ, respectively. Mean daily 

retinol intake for males and females was 533.22mcg/10MJ and 484.75mcg/10MJ, respectively. 

Males had a higher intake of protein per day (84.15g) compared to females (66.69g), as well as 

starch (119.39g/day v. 89.05g/day) and EPA+DHA (409.02 v. 297.33mg/day). 

 

3.4.3 Seafood portion size 

 

Table 3.3 summarises the mean daily portion size for reported seafood consumed within the 

dataset. This is presented at a total seafood level and by seafood type, for the total population and 

by sex, age, BMI, education and social class. Mean daily total seafood intake in this population 

was 75.37g/day, and respective mean daily intakes of oily fish, white fish and shellfish were 

49.23g, 73.04g and 43.17g. Median total seafood intake for the total population was 151g (data 

not shown). There was a statistically significant (p<0.05) difference between males and females 

for total fish consumption portion size, with males consuming 92.01g/day and females consuming 

70.06g/day. Males had higher average daily intakes of oily fish (54.38g) and white fish (80.52g) 

compared to females (47.63g and 69.77g, respectively), and females had higher intakes of 

shellfish (45.91g v. 34.33g for males), although this did not reach statistical significance. 

Participant over 65 years consumed significantly more total seafood per day (91.95g) compared 

to those in the 18-35 age group (69.94g) and the 36-50 age group (71.42g). Although a stepwise 

increase in portion size was seen from youngest to oldest age group for total seafood intake, no 

significant differences were found between age groups and individual seafood types.  

 

3.4.4 Contribution of food categories to overall nutrient intake 

 

Percentage contributions of 18 food categories to energy, protein, total fat, saturated fat, omega-

3, vitamin D, vitamin B12, calcium, zinc, selenium and iodine were calculated (Supplementary 

table 3.2). The ‘Meat and meat products’ food category contributed the highest amount to total 

energy (10.60%), protein (23.25%), fat (11.82%) and zinc (20.50%) intake. The food group 

comprising of all seafood food items, ‘Fish and fish dishes’, was found to be the main source of 

omega-3 (95.58%), vitamin D (29.55%), vitamin B12 (36.13%) and selenium (15.21%) (Figure 

3.2).  

 

3.4.5 Contribution of seafood to Vitamin B12, Vitamin D and Omega-3 intake 

 

The reported mean percentage contribution of total seafood, and individual fish types, to vitamin 

B12, vitamin D and omega-3 intake in the total population is presented in Table 3.4. The results 

showed that seafood contributed the most to total intake of these nutrients (Figure 3.2 and 3.3). 
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The average contribution of individual fish types to total energy, fat, omega-3, vitamin D, 

selenium, iodine, zinc and vitamin B12 intake from food only in the total population is displayed 

in Figure 3.3, where oily fish contributed the most to intakes of energy and these nutrients in 

comparison to the other fish types, with the exception of iodine where miscellaneous fish and fish 

dishes contributed the most. Oily fish contributed 27.71% to total vitamin D intake, 29.19% to 

total intake of omega-3 and 23.46% of vitamin B12 intake. 

No significant differences were found between sex or education and percentage contribution of 

total seafood, or individual fish types to intake of these nutrients. The only significant difference 

found between age groups was in comparison to the ‘missing’ group, which consumed 

significantly more omega-3 from white fish (8.22%) compared to all other age groups (Table 3.4). 

Participants who had a BMI within the normal range had a significantly higher contribution of 

vitamin D from total seafood intake (33.92%) as well as from oily fish (31.90%) compared to 

those with a BMI in the overweight (25.91%, 24.13%) and obese range (21.34%, 19.81%). These 

participants also had a higher contribution of vitamin B12 from oily fish, compared to those with 

a higher BMI. Participants with a BMI in the obese range had a significantly lower contribution 

of omega-3 from oily fish compared to those with a BMI in the normal and overweight range. 

There were no significant differences between BMI categories for percentage contribution to 

nutrient intakes from white fish and shellfish (Table 3.4). 

Few significant differences were seen in the contributions of fish types to vitamin B12, vitamin 

D and omega-3. Shellfish contributed significantly more vitamin B12 and omega-3 to 

professional workers’ intake (8.22% and 2.47%, respectively) compared to those employed in 

managerial/technical roles (4.35%, 0.97%) and unemployed participants (0.05%, 0.03%). Some 

significant differences were found between the missing group and other social class categories 

(Table 3.4). 

 

3.5 Discussion 

 

Previous studies have investigated seafood intake in their countries’ population, including 

analyses conducted in US(50-52), Spain(53) and France(54). However, most of these studies have 

focused on seafood’s contribution to heavy metal intake rather than nutritional contribution of 

seafood to overall diet and many did not specifically target seafood consumers, often looking at 

the total population, resulting in low numbers of seafood consumers on which to complete 

required analysis. To our knowledge, this is the first study to analyse dietary intakes of Irish 

seafood consumers specifically. 
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Results of this study indicate that this population of self-reported fish consumers had mean intakes 

of 75.37g/day of total seafood, and 49.23g/day of oily fish. Median daily seafood portion size in 

this population was 151g/day (data not shown). Current recommendations for fish intake in 

Ireland are two 140g portions per week (one of which should be oily fish)(3, 55) amounting to 

40g/day, on average. Based on this, seafood consumers in this population had intakes in line with 

the current recommendation. The 2019 EAT-Lancet report recommends a 0-100g daily intake 

range to allow for weekly variation(11), and recommends consumption of ~28g of fish of shellfish 

per day (1-2 servings per week) to prevent depletion of fish stocks(12). Mean daily fish intakes 

within this study (75g on average per day) were generally within the recommended daily range 

of these sustainability guidelines, however, were also considerably above the daily intake 

recommendation of approximately 28g/day in the report. Further analysis of this data was 

conducted and is available upon request. 

Our findings suggest that self-reported seafood consumers in Ireland have higher intakes of 

vitamin D, selenium and iodine compared to overall population intakes of previous national 

surveys conducted in Ireland(38) and the United Kingdom(56). In addition, results showed that 

seafood contributed significantly to intakes of B12, vitamin D and omega-3 in this population’s 

diet compared to all other food groups. This finding is in line with that of other countries(57, 58), 

and would be expected as fish and wider seafood products tend to be rich sources of these 

nutrients(59). 

Reported mean intake of omega-3 from food was 0.96 g/day, or 0.4% of total energy, which meets 

the FAO/WHO worldwide recommendations for total n-3 PUFA intake (0.2-0.5% of total 

energy)(60). This intake is slightly higher than that of the general adult Irish population, which was 

0.82 g/day in the National Adult Nutrition Survey (2011)(38, 61), as well as higher than that in the 

UK (0.28 g/day)(62). However, greater average intakes of omega-3 are found in high fish-

consuming countries, such as Spain (1.8 g/day)(63). Results from systematic reviews and meta-

analyses have shown that diets with higher intakes of omega-3 are associated with lower risk of 

cardiovascular events(64, 65) such as heart failure(66), coronary heart disease(67) and hypertension(68). 

Evidence also suggests that adequate intake of omega-3 reduces inflammation, benefits brain 

health and improves cognitive function(3, 69, 70). In order to achieve the desired health benefits, the 

International Society for the Study of Fatty Acids and Lipids recommends an intake of at least 

500mg of combined EPA and DHA per day(71), which the population in this study exceeded. 

Mean daily vitamin D intakes from food also appeared to be higher in this study population (5.09 

mcg/10MJ) in comparison to intakes from previous general population surveys such as the Irish 

National Adult Nutrition Survey (NANS) (3.1mcg)(38), and the National Diet and Nutrition Survey 

(NDNS) in the UK (2.7mcg)(56). Intakes were also higher than those in Mediterranean countries, 
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such as in Portugal (3.4mcg)(72), Spain (4.92mcg)(73) and Italy (2.06mcg)(73), where fish intake is 

generally higher than in the rest of Europe(74). However, intakes of vitamin D in this study were 

still within the normal range of these countries. As vitamin D is stored primarily in the liver and 

fat tissues of fish, oily fish (such as salmon and mackerel) is a major source of dietary vitamin 

D3
(75, 76). Therefore, it is unsurprising that the ‘fish and fish dishes’ food category contributed the 

most vitamin D to the diet of this study population. Having a higher vitamin D intake is beneficial 

for health as it serves several vital functions in the body. Increased risk of various chronic 

diseases, such as hypertension, diabetes, as well as cancer, is seen with vitamin D deficiency(77). 

Seafood, in particular fatty fish, can contribute towards adequate intakes of vitamin D. One 

serving of trout or salmon contains the Recommended Daily Allowance (RDA) for Vitamin D 

(600IU (15mcg) per day for adults aged 19-70 years)(75).  As seafood contributed the most vitamin 

D out of any other food groups, and that self-reported seafood consumers had higher intakes of 

vitamin D compared to other general populations, this suggests a potential role for promoting 

increased oily fish intake in order to raise vitamin D levels in general populations.  However, 

mean daily vitamin D intake in this study sample were still below recommended levels 

(10mcg/day)(78). Previous studies have found that achieving adequate intake of vitamin D solely 

from food sources is difficult, which highlights the need for supplementation regardless of diet 

quality(79-81). The nutritional and health benefits of fish have been harnessed to produce dietary 

supplements, specifically for supplementation of EPA, DHA and vitamin D(82-84). 

 

These results indicate the potential of promoting seafood rich diets in order to improve overall 

nutrition and lower risk of disease. This has been demonstrated in previous studies which found 

an association between fish consumption and higher intakes of other healthy foods such as fruit 

and vegetables, lower consumption of red meats, and higher engagement in healthy lifestyle 

factors(85, 86). Higher diet quality has been associated with lower odds of obesity(87-90), despite 

varying results(91). This is particularly important due to an aging worldwide population(92), and it 

is predicted that the over 65 population in Ireland will more than double by 2051, based off 2016 

figures(93). Increasing seafood consumption can contribute significant amounts of the necessary 

nutrients, such as vitamin D, vitamin B12 and omega-3, needed to reduce risk of diseases that 

commonly affect the elderly such as osteoporosis, dementia, CVD and obesity(94, 95). This has been 

shown in populations following diets that put emphasis on the consumption of seafood, such as 

the Mediterranean diet(36, 96-104). 

There are concerns regarding fish consumption, due to the negative health effects of certain 

contaminants, namely methylmercury, polychlorinated biphenyls (PCB), and organochlorines(14). 

There may be an advantage of obtaining long-chain omega-3s from supplements rather than 

seafood, according to some findings(64, 105). Nevertheless, benefits associated with fish intake have 
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been compared against the risks and several studies have concluded that the benefits of consuming 

seafood outweigh the risks(13, 14, 106, 107). 

Several factors have previously been found to influence seafood intake including age, education 

and socio-economic status. Within this study, we wanted to see how age and other 

sociodemographic factors influenced intake within seafood consumers. Results showed that 

seafood consumers over 65 years of age consumed significantly more total seafood compared to 

those 50 years or younger. This is in agreement with previously published literature exploring 

characteristics of seafood consumers which found positive associations between seafood 

consumption and older age(54, 108-112). A study conducted in France(54) investigating seafood intake 

in the elderly, also found that people over the age of 65 consumed the largest proportion of fresh 

seafood. Suggested reasons for higher seafood consumption in older age are varied and include; 

tradition(113) or higher level of health-consciousness among older people compared to younger 

counterparts(114-116). Contrary to other previous findings(110, 117-120), no significant associations were 

seen between seafood consumption and level of education.  These findings may be due to the fact 

that this study is a comparison of intakes within a population of seafood consumers as opposed to 

a comparison of seafood consumers to non-seafood consumers, and the large majority of this 

study’s participants were educated at third level. Previous studies which have found an association 

between fish consumption and higher level of education include Bellavia et al. (2012), which 

investigated fish consumption in 72,522 participants in Sweden(121), and Jahns et al. (2014), which 

explored seafood intakes in 15,407 adults in the US(110). The number of participants in these 

studies was much greater than the present study and had larger proportions of participants at 

various education levels, which may explain the difference in results. 

A difference between choice of seafood type according to social classes may exist, according to 

results of this study. White fish contributed more to unemployed participants’ intake of B12 

compared to professional workers. In addition, findings suggest that shellfish contributes more 

vitamin B12 to professional workers’ diet than to unemployed workers’ diets, and a step-wise 

reduction in amount contributed is seen throughout the social classes. This may indicate that 

unemployed participants typically ate more white fish, whereas professional workers opted for 

more shellfish. Trondsen et al.’s 2004 study(116) found that fish consumption was lower for higher 

income groups compared to lower income groups. Another study, by Can et al.(122), showed that 

there was a significant association between ‘preferred fish type’ and income class, however fish 

type was only divided by ‘cultivated’ and ‘caught’. 

 

3.6 Limitations 
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This study has several limitations that merit consideration. Overall conclusions should be drawn 

with caution owing to the small study population size of 626 participants’ total. The study 

population was not balanced in terms of sex, thus analysis comparing differences between sex is 

limited. The study population was also predominantly educated at third level or higher and of a 

higher social class. In addition, this study’s cohort only included data on seafood consumers, and 

therefore did not have a matched non-seafood consumer group for comparison. Further analysis 

could investigate differences between consumers and non-consumers of seafood to highlight 

potential differences between these groups, should aim to obtain a participant group that is more 

balanced in terms of social class and representative of the wider population. Future analysis may 

also want to consider supplement intake data. Statistically significant differences should always 

be interpreted with caution as a p value of <0.05 does not measure the size of an effect or the 

importance of a result.  

 

3.7 Conclusions 

 

In summary, this sample population of self-reported Irish adult seafood consumers met the current 

recommended weekly intake for fish. In addition, with sustainable diets becoming a priority 

worldwide, it is important to note that the average seafood intake in this population was within 

the EAT-Lancet recommended daily seafood intake range for sustainable seafood consumption 

(0-100g per day)(12), however when comparing to recommended daily intake of 28g/day in this 

report, average daily intakes of seafood in this population were considerably above the 

recommendation. In general comparison to previously published papers on average population 

intakes in other countries, this group of self-reported seafood consumers also had higher average 

intakes of vitamin D, A and E, selenium, iodine and omega-3, as well as higher intakes of vitamin 

D, vitamin E and omega-3 compared to the general Irish adult population. In addition, seafood 

products contributed the most vitamin D, vitamin B12 and omega-3 to this population’s diet. This 

demonstrates that seafood is a significant source of these nutrients and that promoting higher 

seafood intake can play a role in reducing the risk of disease associated with deficiency, such as 

osteoporosis, dementia, CVD and obesity(94, 95). Higher intakes of total seafood were seen in 

participants over 65 years of age compared to those 50 years or younger, which may be due to 

preference, tradition, cooking skills or higher levels of health-consciousness. Participants with 

‘healthy range’ BMIs consumed more vitamin D and B12 from seafood compared to those at 

higher BMI levels. Significant differences were found between social class and the type of 

seafood which contributed the most to intake of omega-3, which may indicate a preference for 

one type of seafood over another. These findings demonstrate that seafood consumers in Ireland 

tend to have higher intakes of several key nutrients and may indicate a healthier overall diet 

compared to general populations, all while keeping within sustainable seafood intake targets. 
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Figure 3.1- Images of shellfish and respective portion sizes 
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Figure 3.2 - Percentage contribution of fish and fish dishes to energy and nutrient intake 

in total population (n 626) 
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Figure 3.3 - Mean percentage contribution of fish types to total energy and nutrient intake from food only for total population (n 626) 
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Table 3.1 - Study population demographics by sex (n 633) 

  Female 

(n 475) 

% Male 

(n 151) 

% Total 

population 

(n 626) 

% 

Age (yrs) Mean (SDa) 42.74 (14.35)  46.72 (15.92)  43.69 (14.82)  

  n  n  n  

 18-35 176 37.1 43 28.5 219 35.0 

 39-50 148 31.2 38 25.2 186 29.7 

 51-64 105 22.1 37 24.5 142 22.7 

 >65 36 7.6 29 19.2 65 10.4 

 Missing 10 2.1 4 2.6 14 2.2 

BMIb Mean (SDa) 24.31 (4.41)  26.59 (3.98)  24.82 (4.40)  

  n  n  n  

 Underweight 9 1.9 3 2.0 12 1.9 

 Healthy weight 285 60.0 54 35.8 339 54.2 

 Overweight 109 22.9 65 43.0 174 27.8 

 Obese 42 8.8 23 15.2 65 10.4 

 Missing 30 6.3 6 4.0 36 5.8 

Province        

 Connacht 28 5.9 7 4.6 35 5.6 

 Leinster 143 30.1 54 35.8 197 31.5 

 Munster 44 9.3 8 5.3 52 8.3 

 Ulster 7 1.5 2 1.3 9 1.4 

 Missing 253 53.3 80 53.0 333 53.2 

Education     153   

 Primary  2 0.4 1 0.7 3 0.5 

 Second level 53 11.2 17 11.3 70 11.2 

 Third level 418 88.0 132 87.4 550 87.9 

 Missing 2 0.4 1 0.7 3 0.5 

Social Class       

 Professional 

workers 

61 12.8 15 9.9 76 12.1 

 Managerial/ 

technical 

201 42.3 75 49.7 276 44.1 

 Skilled 79 16.6 24 15.9 103 16.5 

 Unskilled 2 0.4 1 0.7 3 0.5 

 Unemployed 62 13.1 13 8.6 75 12.0 

 Missing  70 14.7 23 15.2 93 14.9 
a SD, Standard Deviation 
b BMI, Body Mass Index 
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Table 3.2 – Mean daily intakes of total population (n 626) and by sex (excluding supplements). 

 
Total population  

(n 626) 

 
Female 

(n 475) 
 

Male  

(n 153) 

 Adequate 

reporters  

(n 313) 

 Mean (SD)  Mean (SD)   Mean (SD)  Mean (SD) 

Energy (kJ/day) 6854.04 

(2324.87) 
 

6473.89 

(2051.68) 
 

8049.88 

(2705.95) 

 8282.77 

(2070.04) 

% contribution to total energy of        

Protein  17.71 (4.67)  17.64 (4.64)  17.91 (4.76)  16.66 (3.94) 

Carbohydrate  40.43 (8.85)  40.21 (8.72)  41.10 (9.22)  40.41 (8.42) 

Fat  36.71 (8.16)  36.92 (7.96)  36.05 (8.75)  37.15 (7.55) 

Alcohol 3.96 (6.62)  3.95 (6.42)  3.99 (7.25)  4.38 (6.34) 

Protein (g/day) 70.90 (27.09)  66.69 (23.78)  84.15 (32.21)  82.13 (27.97) 

Carbohydrate (g/day) 176.84 (71.47)  166.41 (64.17)  209.33 (82.73)  213.25 (68.37) 

of which        

total sugar (g) 73.32 (34.77)  70.33 (33.52)  82.74 (37.02)  88.40 (34.95) 

added sugar (g) 63.35 (31.51)  61.01 (30.44)  70.70 (33.72)  76.13 (31.83) 

starch (g) 96.37 (47.36)  89.05 (41.15)  119.39 (57.37)  117.03 (48.03) 

Fat (g/day) 67.10 (27.75)  63.77 (24.66)  77.58 (33.79)  81.73 (26.87) 

of which        

saturated (g) 26.32 (13.12)  24.77 (11.73)  31.17 (15.86)  32.62 (13.19) 

monounsaturated (g) 23.90 (10.40)  22.87 (9.52)  27.17 (12.26)  29.12 (10.27) 

polyunsaturated (g) 11.55 (5.12)  11.20 (4.87)  12.64 (5.71)  13.81 (5.09) 

trans-fat (mg) 0.59 (0.43)  0.56 (0.38)  0.67 (0.56)  0.73 (0.48) 

Omega-3 (g)* 0.96 (1.04)  0.94 (1.02)  0.85 (1.08)  1.08 (1.16) 

Fibre (g) 19.30 (8.33)  18.71 (8.02)  21.15 (9.01)  22.54 (8.34) 

per 10MJ/day        

Retinol (mcg) 513.37 (720.84)  485.14 (322.51  602.14 (1351.27)  494.35 (332.44) 

Vitamin D (mcg) 5.09 (4.01)  5.08 (4.00)  5.14 (4.06)  4.68 (3.29) 

Vitamin E (mg) 14.06 (5.32)  14.32 (5.43)  13.24 (4.89)  13.60 (5.12) 

Vitamin B2 (mg) 1.90 (0.72)  1.87 (0.668)  2.01 (0.81)  1.84 (0.66) 

Total niacin (mg) 48.68 (16.09)  48.22 (16.39)  50.13 (15.07)  26.59 (11.07) 

Vitamin B12 (mcg) 7.26 (5.53)  7.07 (4.91)  7.85 (7.12)  6.55 (3.67) 

Folate (mcg) 338.42 (131.37)  336.23 (128.92)  345.29 (139.00)  330.64 (123.16) 

Folic acid (mcg) 37.05 (72.38)  32.38 (63.13)  51.73 (94.61)  42.35 (80.86) 

Vitamin C (mg) 153.67 (114.63)  158.83 (116.39)  137.43(107.69)  149.91 (103.30) 

Calcium (mg) 1018.60 (341.42)  1020.81 (345.83)  1011.67 (328.20)  986.03 (319.94) 

Iron (mg) 15.33 (4.50)  15.24 (4.35)  15.65 (4.97)  14.97 (4.18) 

Zinc (mg) 10.86 (3.09)  10.76 (3.06)  11.15 (3.19)  10.54 (2.81) 

Potassium (mg) 3963.98 (943.19)  4009.48 (961.85)  3820.84 (869.51)  3797.66 (793.59) 

Sodium (mg) 2992.12 (1076.76)  2998.10 (1086.41)  2973.28 (1049.15)  2866.57 (900.62) 

Selenium (mcg) 101.73 (55.93)  102.25 (57.12)  100.07 (52.14)  94.70 (54.73) 

Iodine (mcg) 204.26 (99.83)  205.66 (105.71)  199.85 (78.67)  183.28 (76.04) 

SD, Standard Deviation. kJ, Kilojoules.  
*Omega-3 = Eicosapentaenoic acid (EPA) + Docosahexaenoic acid (DHA) + Alpha-linoleic acid (ALA) 
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Table 3.3 - Mean daily portion sizes in grams by fish type within total population (n 626). 

  Total fish  Oily fish  White fish  Shellfish 

  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD) 

Total population  75.37 (70.36)  49.23 (33.05)  73.04 (45.27)  43.17 (39.72) 

Sex         

Male   92.07 (83.96)  54.38 (32.08)  80.52 (58.49)  34.33 (34.60) 

Female  70.06 (64.65)  47.63 (33.24)  69.77 (37.91)  45.91 (41.01) 

p-value  0.00  0.10  0.12  0.23 

Age (years)         

18-35  69.94 (67.15)a  48.81 (26.89)  68.43 (47.33)a  44.98 (45.68) 

36-50   71.42 (63.33)a  47.69 (27.75)  70.28 (41.89)a  48.85 (41.32) 

51-64  76.63 (70.04)ab  49.73 (36.27)  73.52 (42.61)a  35.04 (26.61) 

>65  91.95 (81.46)bc  54.51 (53.29)  74.08 (27.29)a  33.89 (39.48) 

Missing   122.81 (122.21)c  2.56 (24.16)  151.20 (87.30)b  65.61 (59.04) 

p-value  0.02  0.83  0.00  0.55 

BMI**         

Underweight   99.68 (93.32)  49.29 (27.91)  94.45 (56.49)  82.67 (NA) 

Normal weight  75.78 (65.96)  50.17 (35.52)  73.45 (39.85)  40.56 (36.61) 

Overweight  68.84 (70.75)  47.37 (25.92)  69.12 (50.60)  37.04 (38.78) 

Obese  83.42 (77.11)  45.85 (34.56)  72.81 (42.18)  72.67 (53.74) 

Missing  80.43 (86.49)  55.63 (38.56)  75.13 (62.55)  46.42 (42.47) 

p-value  0.41  0.87  0.74  0.18 

Education          

Primary  129.17 (141.60)ab  59.00 (17.68)  83.50 (NA)  NA 

Secondary  79.03 (78.50)a  53.65 (54.34)  82.43 (55.01)  51.83 (54.55) 

Third level  74.07 (68.36)a  48.67 (29.39)  71.94 (44.19)  42.22 (37.77) 

Missing  174.78 (107.62)b  25.00 (NA)  50.67 (NA)  25.00 (NA) 

p-value  0.04  0.68  0.72  0.68 

Social Class         

Professional workers  79.45 (54.75)a  42.47 (18.44)  64.02 (23.48)  41.60 (38.82) 

Managerial and technical  87.85 (69.84)a  51.04 (38.05)  73.79 (40.85)  39.94 (36.80) 

Skilled   96.07 (76.91)a  51.83 (31.72)  75.56 (60.92)  45.10 (41.16) 

Unskilled   62.17 (38.79)a  49.33 (19.20)  NA  38.50 (NA) 

Unemployed  86.76 (66.44)a  46.60 (27.26)  75.48 (46.28)  62.69 (57.64) 

Missing  3.31 (12.14)b  37.27 (8.64)  50.00 (0.94)  21.33 (NA) 

p-value  0.00  0.56  0.79  0.77 

SD, Standard Deviation. BMI, Body Mass Index. 
abc The mean difference is significant at the 0.05 level. Data with varying letters indicates a significant difference 

between groups. 
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Table 3.4 –  Percentage contribution of seafood to Vit. D, Vit. B12 and Omega 3 within total population, stratified by demographic characteristics (n 626). 

  Total seafood  Oily fish  White fish  Shellfish 

  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD) 

Sex  
Vit. 

B12 
Vit. D 

Omega-

3 
 Vit. B12 Vit. D 

Omega-

3 
 Vit. B12 

Vit. 

D 

Omega-

3 
 

Vit. 

B12 
Vit. D 

Omega-

3 

Male (n 151)  
36.43 

(29.14) 

28.59 

(33.07) 

92.46 

(21.28) 
 

22.33 

(27.17) 

27.19 

(33.26) 

29.61 

(19.93) 
 

5.32 

(14.03) 

0.00 

(0.00) 

8.07 

(9.02) 
 

3.28 

(9.65) 

0.06 

(0.39) 

6.51 

(12.00) 

Female (n 475)  
36.03 

(28.64) 

29.86 

(33.77) 

96.61 

(11.88) 
 

23.83 

(26.92) 

27.88 

(33.86) 

29.07 

(19.83) 
 

3.83 

(11.58) 

0.06 

(1.27) 

10.35 

(13.31) 
 

4.60 

(13.54) 

0.26 

(2.59) 

8.80 

(10.47) 

p-value  0.88 0.68 0.09  0.55 0.83 0.83  0.19 0.57 0.24  0.27 0.36 0.42 

Age (years)  
Vit. 

B12 
Vit. D 

Omega-

3 
 Vit. B12 Vit. D 

Omega-

3 
 Vit. B12 

Vit. 

D 

Omega-

3 
 

Vit. 

B12 
Vit. D 

Omega-

3 

18-35 (n 219)  
34.63 

(26.54) 

28.90 

(32.30) 

96.97 

(9.38) 
 

23.17 

(24.97) 

27.64 

(32.23) 

28.05 

(19.30) 
 

3.39 

(11.15) 

0.00 

(0.00) 

8.77 

(9.34)a  
3.94 

(12.52) 

0.34 

(3.55) 

7.60 

(11.96) 

36-50 (n 186)  
34.04 

(28.98) 

28.15 

(33.51) 

92.80 

(19.89) 
 

22.12 

(26.99) 

26.17 

(33.67) 

27.08 

(18.30) 
 

4.21 

(12.94) 

0.00 

(0.00) 

9.28 

(12.34)a  
5.06 

(14.08) 

0.05 

(0.38) 

8.84 

(11.37) 

51-64 (n 142)  
38.37 

(29.89) 

29.93 

(34.47) 

98.43 

(7.16) 
 

25.49 

(28.98) 

28.03 

(34.24) 

32.17 

(20.85) 
 

4.64 

(12.31) 

0.20 

(2.33) 

9.22 

(10.61)a  
4.35 

(12.13) 

0.24 

(1.65) 

7.33 

(6.40) 

>65 (n 65)  
41.78 

(31.04) 

35.18 

(35.61) 

93.24 

(22.90) 
 

25.66 

(29.72) 

32.34 

(36.95) 

31.58 

(22.08) 
 

4.63 

(12.30) 

0.00 

(0.00) 

8.45 

(10.54)a  
3.50 

(11.76) 

0.16 

(0.83) 

11.28 

(17.89) 

Missing (n 14)  
38.38 

(34.45) 

28.43 

(37.40) 
ND  

15.45 

(22.67) 

24.58 

(37.62) 

35.26 

(27.42) 
 

9.77 

(16.54) 

0.00 

(0.00) 

31.68 

(30.83)b  
2.37 

(6.02) 

0.17 

(0.65) 

6.72 

(3.32) 

p-value  0.28 0.69 0.19  0.57 0.78 0.37  0.39 0.49 0.00  0.84 0.81 0.91  

BMI  
Vit. 

B12 
Vit. D 

Omega-

3 
 Vit. B12 Vit. D 

Omega-

3 
 Vit. B12 

Vit. 

D 

Omega-

3 
 

Vit. 

B12 
Vit. D 

Omega-

3 

Underweight (n 12)  
36.04 

(32.99) 

25.53 

(35.45)ab 

100 

(0.00) 
 

21.63 

(33.44)ab 

23.24 

(34.71)ab 

29.13 

(14.93)ab  
6.97 

(19.01) 

0.00 

(0.00) 

7.16 

(6.94)  
4.90 

(16.97) 

0.17 

(0.58) 

9.20 

(ND) 

Normal weight (n 

339) 
 

38.99 

(27.80) 

33.92 

(33.92)a 

96.61 

(12.82) 
 

26.84 

(27.40)a 

31.90 

(34.17)a 

30.16 

(19.46)a  
3.92 

(12.45) 

0.00 

(0.00) 

8.98 

(11.54)  
4.34 

(12.34) 

0.25 

(2.87) 

8.78 

(10.54) 

Overweight (n 174)  
32.91 

(28.43) 

25.91 

(32.89)b 

95.20 

(13.98) 
 

21.59 

(26.87)b 

24.13 

(32.98)b 

28.81 

(20.49)a  
3.34 

(10.47) 

0.16 

(2.11) 

8.29 

(8.50)  
4.14 

(4.14) 

0.24 

(1.57) 

6.62 

(9.20) 

Obese (n 65)  
31.26 

(29.70) 

21.34 

(30.17)b 

87.92 

(26.29) 
 

15.34 

(20.94)b 

19.81 

(29.92)b 

20.08 

(15.01)b  
7.25 

(15.10) 

0.00 

(0.00) 

12.55 

(14.17)  
3.67 

(12.42) 

0.03 

(0.16) 

13.03 

(19.20) 

Missing (n 36)  
33.49 

(33.92) 

22.40 

(34.41)b 

100 

(0.00) 
 

16.09 

(26.52)b 

21.36 

(34.66)ab 

39.15 

(26.83)a  
4.30 

(8.48) 

0.00 

(0.00) 

13.28 

(21.84)  
5.41 

(15.56) 

0.07 

(0.40) 

5.03 

(2.56) 

p-value  0.10 0.01 0.18  0.01 0.02 0.04  0.22 0.63 0.39  0.98 0.95 0.61 
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Education   
Vit. 

B12 
Vit. D 

Omega-

3 
 Vit. B12 Vit. D 

Omega-

3 
 Vit. B12 

Vit. 

D 

Omega-

3 
 

Vit. 

B12 
Vit. D 

Omega-

3 

Primary (n 3)  
38.26 

(47.34) 

34.51 

(50.63) 
ND  

23.23 

(23.05) 

30.86 

(48.40) 

31.41 

(1.12) 
 

3.68 

(6.37) 

0.00 

(0.00) 
ND  

0.00 

(0.00) 

0.00 

(0.00) 
ND 

Secondary (n 70)  
36.99 

(29.01) 

27.73 

(33.05) 

98.56 

(3.78) 
 

22.33 

(25.60) 

26.01 

(33.33) 

28.42 

(21.20) 
 

5.06 

(13.67) 

0.00 

(0.00) 

7.19 

(7.60) 
 

5.04 

(14.61) 

0.09 

(0.46) 

6.06 

(6.16) 

Third level (n 550)  
35.88 

(28.64) 

29.80 

(33.63) 

95.18 

(15.68) 
 

23.62 

(27.16) 

27.95 

(33.74) 

29.26 

(19.77) 
 

4.06 

(12.05) 

0.05 

(1.18) 

10.01 

(12.64) 
 

4.21 

(12.52) 

0.22 

(2.41) 

8.66 

(11.45) 

Missing (n 3)  
58.83 

(28.60) 

22.05 

(36.12) 
ND  

22.22 

(38.49) 

21.24 

(36.80) 

36.34 

(ND) 
 

8.78 

(15.21) 

0.00 

(0.00) 

3.03  

(ND) 
 

5.54  

(9.60) 

0.81 

(1.40) 

2.96 

(ND) 

p-value  0.58 0.93 0.59  0.99 0.95 0.98  0.84 0.99 0.53  0.89 0.93 0.68 

Social Class  
Vit. 

B12 
Vit. D 

Omega-

3 
 Vit. B12 Vit. D 

Omega-

3 
 Vit. B12 

Vit. 

D 

Omega-

3 
 

Vit. 

B12 
Vit. D 

Omega-

3 

Professional 

workers (n 76) 
 

42.09 

(26.22)a 

32.65 

(34.48)a 

94.48 

(15.36) 
 

26.42 

(27.12)a 

31.29 

(35.08)a 

28.74 

(17.27)  
3.20 

(7.72)ac 

0.00 

(0.00) 

8.47 

(8.74) 
 

8.22 

(17.13)a

c 

0.11 

(0.54) 

10.26 

(13.87) 

Managerial/ 

technical (n 276) 
 

40.95 

(26.91)a 

35.25 

(34.32)a 

96.31 

(15.22) 
 

26.79 

(27.37)a 

32.83 

(34.67)a 

28.75 

(20.41)  
4.51 

(12.82)ab 

0.00 

(0.00) 

10.30 

(12.84) 
 

4.35 

(12.30)b

c 

0.18 

(1.27) 

7.60 

(9.85) 

Skilled (n 103)  
44.38 

(27.21)a 

34.08 

(33.07)a 

94.58 

(13.90) 
 

28.30 

(27.29)a 

31.74 

(33.30)a 

31.33 

(21.26)  
 

5.54 

(14.10)ab 

0.27 

(2.74) 

6.62 

(9.19) 
 

6.55 

(16.55)a

bc 

0.68 

(5.15) 

7.86 

(11.88) 

Unskilled (n 3)  
53.14 

(21.85)a 

57.32 

(40.56)a ND  
47.62 

(12.36)a 

57.32 

(40.56)a 

32.26 

(26.80)  
0.00 

(0.00)abc 

0.00 

(0.00) ND  

5.52 

(9.56)ab

cdef 

0.00 

(0.00) 

5.19 

(ND) 

Unemployed (n 75)  
41.63 

(26.69)a 

31.48 

(32.78)a 

95.49 

(14.88) 
 

26.46 

(27.21)a 

29.45 

(33.53)a 

27.78 

(18.85)  
7.40 

(16.69)b 

0.00 

(0.00) 

12.37 

(14.68) 
 

2.13 

(8.72)bef 

0.07 

(0.40) 

9.56 

(5.54) 

Missing (n 93)  
2.80 

(12.22)b 

2.80 

(13.34)b ND  
2.68 

(12.09)b 

2.80 

(13.34)b 

31.29 

(8.29) 
 

0.07 

(0.72)c 

0.00 

(0.00) 

20.77 

(27.54) 
 

0.05 

(0.45)ef 

0.00 

(0.00) 

2.0 

 (ND) 

p-value  0.00 0.00 0.95  0.00 0.00 0.94  0.00 0.41 0.19  0.00 0.34 0.95 

BMI, Body Mass Index. ND, Not Determined.  SD, Standard Deviation. Vit., Vitamin. 
abc The mean difference is significant at the 0.05 level.  Data with varying letters indicates a significant difference between groups. 
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Supplementary Table 3.1 - Mean daily portion sizes by fish type within adequate reporters only (n 313). 

  Total fish  Oily fish  White fish  Shellfish 

  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD) 

All adequate reporters  78.52 (73.43)  50.10 (36.54)  73.58 (44.96)  49.00 (43.58) 

Sex         

Male (n 62)  100.66 (88.89)  52.00 (28.30)  79.49 (52.31)  32.80 (28.62) 

Female (n 251)  73.05 (68.18)  49.70 (38.14)  71.41 (42.16)  49.00 (43.58) 

p-value  0.01  0.74  0.45  0.18 

Age (years)         

18-35 (n 126)  70.66 (65.54)  48.97 (27.02)  63.32 (22.67)  44.51 (50.60) 

36-50 (n 88)  81.86 (71.60)  48.32 (23.13)  72.70 (55.93)  54.41 (40.52) 

51-64 (n 64)  76.84 (71.36)  48.55 (41.29)  80.98 (45.62)  43.77 (30.67) 

>65 (n 29)  100.43 (93.35)  61.17 (70.36)  81.54 (32.89)  25.42 (0.12) 

Missing (n 6)  106.67 (146.10)  54.67 (48.55)  132.00 (115.02)  133.33 (NA) 

p-value  0.28  0.70  0.22  0.31 

BMI         

Underweight (n 5)  106.57 (79.35)  37.06 (16.43)  105.42 (52.52)  NA 

Normal weight (n 204)  78.60 (71.77)  52.66 (40.24)  75.25 (48.90)  49.08 (44.65) 

Overweight (n 78)  73.96 (76.23)  46.34 (27.72)  64.03 (32.80)  41.58 (38.35) 

Obese (n 25)  87.59 (80.43)  41.69 (27.20)  74.15 (43.99)  66.43 (53.79) 

Missing (n 1)  50.67 (NA)  NA  50.67 (NA)  NA 

p-value  0.82  0.53  0.52  0.58 

Education         

Primary (n 2)  48.50 (32.53)  71.50 (NA)  NA  NA 

Secondary (n 39)  72.58 (74.57)  54.01 (63.23)  78.91 (33.55)  69.17 (83.10) 

Third level (n 270)  79.14 (73.22)  49.51 (30.68)  73.00 (46.89)  47.49 (40.71) 

Missing (n 2)  141.00 (127.75)  25.00 (NA)  50.67 (NA)  NA 

p-value  0.56  0.77  0.80  0.41 

Social Class         

Professional workers (n 46)  75.46 (54.67)a  44.72 (18.52)  63.24 (21.79)  54.77 (54.14) 

Managerial and technical (n 145)  86.00 (73.01)a  52.34 (44.68)  75.79 (46.67)  42.85 (37.97) 

Skilled (n 50)  102.49 (85.58)a  55.40 (29.09)  77.37 (52.39)  36.98 (29.41) 

Unemployed (n 41)  84.91 (69.78)a  43.15 (25.62)  69.53 (43.61)  78.89 (57.94) 

Missing (n 31)  0.97 (5.39)b  30.00 (NA)  NA  NA 

p-value  0.00  0.55  0.81  0.27 

SD, Standard Deviation. BMI, Body Mass Index. 
abc The mean difference is significant at the 0.05 level. 
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Supplementary Table 3.2 – Percentage contribution of food categories to nutrient intake for total population (n 626). 

 Energy  Protein  Fat  Sat. fat 
Omega-

3  
Vit. D  

Vit. 

B12 
Calcium Zinc Selenium Iodine 

Breads, Rolls 

and Scones 

9.02 

(7.71) 

7.93 

(7.41) 

3.01 

(3.58) 

2.69 

(3.79) 

3.26 

(6.21) 

0.21 

(1.88) 

0.05 

(0.41) 

12.33 

(11.77) 

10.18 

(10.07) 

6.00 

(6.58) 

3.16 

(5.03) 
Breakfast 

cereals 

6.76 

(6.40) 

5.47 

(5.58) 

4.37 

(5.61) 

3.29 

(5.32) 

3.32 

(8.55) 

3.92 

(13.87) 

7.06 

(13.62) 

7.33 

(10.86) 

6.64 

(8.78) 

2.90 

(4.10) 

8.09 

(12.84) 
Grains, Rice, 

Pasta and 

Savouries 

7.28 

(8.51) 

6.31 

(8.72) 

5.36 

(8.29) 

3.50 

(7.66) 

16.50 

(20.72) 

2.00 

(7.47) 

3.49 

(8.86) 

6.09 

(9.51) 

7.57 

(9.67) 

7.65 

(12.30) 

3.84 

(6.84) 

Biscuits, 

Cakes and 

Savouries 

7.27 

(7.93) 

2.86 

(3.48) 

8.45 

(9.97) 

9.91 

(11.89) 

6.69 

(9.39) 

5.71 

(13.17) 

1.07 

(3.63) 

3.55 

(4.91) 

3.02 

(4.15) 

2.24 

(3.42) 

1.93 

(3.61) 

Milk and 

Yoghurt 

3.85 

(4.90) 

4.46 

(5.52) 

2.54 

(3.60) 

4.01 

(6.29) 

0.64 

(2.61) 

6.92 

(17.69) 

10.48 

(14.70) 

14.01 

(15.40) 

4.59 

(5.88) 

3.55 

(4.62) 

8.51 

(11.00) 
Creams, 

Ice-creams 

and Desserts 

1.55 

(3.12) 

0.53 

(1.14) 

1.93 

(4.16) 

3.00 

(6.36) 

1.21 

(2.98) 

1.84 

(6.69) 

0.92 

(4.51) 

1.32 

(3.10) 

0.56 

(1.33) 

0.59 

(1.99) 

1.71 

(5.61) 

Cheese 
1.90 

(2.59) 

2.95 

(4.06) 

3.62 

(5.08) 

6.10 

(8.57) 

1.65 

(2.81) 

1.38 

(4.85) 

3.16 

(6.36) 

7.04 

(9.35) 

2.58 

(3.72) 

1.84 

(3.01) 

2.14 

(3.39) 
Butter, 

Spreads and 

Oils 

3.63 

(4.12) 

0.10 

(0.13) 

9.80 

(10.67) 

13.74 

(14.90) 

5.14 

(7.99) 

6.04 

(14.86) 

2.09 

(6.14) 

0.17 

(0.25) 

0.09 

(0.14) 

0.06 

(0.12) 

0.34 

(0.70) 

Eggs and Egg 

dishes 

4.29 

(6.37) 

5.78 

(7.96) 

7.97 

(11.55) 

8.04 

(12.97) 

12.10 

(13.45) 

18.73 

(24.75) 

12.23 

(17.20) 

3.58 

(5.62) 

5.99 

(8.50) 

14.19 

(17.75) 

12.14 

(16.24) 

Potatoes and 

Potato dishes 

4.59 

(5.43) 

2.21 

(2.96) 

3.46 

(5.55) 

2.61 

(4.51) 

7.13 

(10.94) 

0.95 

(3.82) 

0.18 

(0.99) 

1.00 

(1.64) 

3.21 

(4.40) 

1.41 

(2.89) 

4.80 

(7.06) 
Vegetables 

and Vegetable 

dishes 

5.82 

(5.63) 

5.86 

(5.82) 

6.21 

(7.38) 

3.49 

(5.14) 

11.00 

(12.05) 

1.10 

(5.77) 

0.84 

(4.69) 

8.87 

(9.88) 

8.48 

(8.72) 

10.95 

(11.92) 

10.13 

(11.05) 

Fruit and 

Fruit juices 

7.27 

(6.39) 

2.56 

(2.39) 

2.81 

(6.18) 

1.76 

(4.44) 

1.58 

(3.87) 

0.00 

(0.00) 

0.13 

(2.03) 

5.18 

(6.00) 

3.77 

(3.78) 

2.73 

(5.27) 

2.66 

(4.77) 
Fish and Fish 

dishes 

7.28 

(6.69) 

18.55 

(14.53) 

8.58 

(9.26) 

5.55 

(7.88) 

95.58 

(14.84) 

29.55 

(33.58) 

36.13 

(28.74) 

5.62 

(8.02) 

7.53 

(8.51) 

15.21 

(17.91) 

 12.84 

(19.26) 

Meat and 

Meat products 

10.60 

(9.92) 

23.25 

(18.17) 

11.82 

(12.60) 

12.14 

(13.74) 

15.83 

(14.84) 

15.31 

(21.03) 

13.07 

(19.22) 

4.10 

(7.07) 

20.50 

(18.67) 

15.15 

(14.31) 

6.40 

(7.30) 

Beverages 
7.01 

(7.75) 

4.01 

(4.52) 

3.63 

(6.73) 

5.81 

(10.64) 

0.01 

(0.06) 

5.01 

(14.59) 

4.13 

(10.13) 

13.13 

(11.47) 

6.31 

(6.10) 

4.51 

(6.36) 

12.87 

(12.68) 
Sugars, 

Confectionary 

and 

Preservatives 

6.01 

(6.51) 

1.80 

(2.74) 

7.11 

(8.72) 

8.35 

(11.06) 

4.70 

(10.09) 

0.12 

(1.07) 

0.96 

(3.14) 

2.68 

(4.56) 

2.82 

(3.91) 

0.89 

(1.57) 

2.21 

(4.17) 

Soups, Sauces 

and 

Miscellaneous 

2.58 

(3.39) 

1.30 

(2.53) 

3.66 

(5.10) 

2.88 

(5.44) 

8.99 

(11.56) 

0.43 

(2.29) 

1.14 

(4.43) 

1.68 

(3.23) 

1.56 

(3.50) 

4.14 

(7.95) 

5.16 

(9.25) 

Nuts, Seeds 

and Herbs 

2.00 

(3.46) 

1.66 

(2.87) 

4.02 

(6.74) 

1.77 

(3.44) 

13.09 

(18.36) 

0.00 

(0.00) 

0.00 

(0.00) 

1.59 

(3.08) 

2.48 

(4.75) 

4.95 

(14.32) 

0.21 

(0.51) 

Sat., Saturated. Vit., Vitamin. 
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4.1 Abstract 

 

Food choice is influenced by a number of personal and external factors including product 

attributes, environment and individual consumer differences. Understanding factors which 

influence food choice of individual foods or the total diet is important for the development of 

effective health promotion campaigns. This study investigates the food choice motives of 416 

adult Irish seafood consumers by comparing low and high seafood consumption groups. Dietary 

intake data was collected via the web-based dietary assessment tool, Foodbook24. Factors 

associated with food choice were assessed using a modified version of the Food Choice 

Questionnaire, used previously in Irish food consumption survey(s).  Statements regarding food 

choice related to the following factors were examined: Health Aspect, Mood, Convenience, 

Sensory Appeal, Natural Content, Price and Weight Control. Examining seafood specifically, at 

a total population level, mean daily intakes of total seafood, oily fish, white fish and shellfish 

were 87.09g/day, 49.02g/day, 70.39g/day and 40.17g/day, respectively. Males had significantly 

higher intakes of total seafood compared to females. Seafood consumption was ranked for total 

seafood, as well as by each specific seafood type (oily fish, white fish, shellfish). The factor that 

was agreed with by the highest percentage of participants within ‘total seafood’ was ‘Sensory 

Appeal’, where most participants (>70%) agreed with the statements relating to the importance 

of sensory characteristics of the food when making food choices. Over 70% of seafood consumers 

also agreed with the statements placing an importance on the food containing a lot of vitamins 

and minerals, being nutritious and keeping them healthy. However, results did not reach statistical 

significance. Despite the ambiguity of these findings, future analysis investigating differences in 

drivers of food choice between seafood consumers and non-consumers specifically may be 

warranted to support future development of food guidelines of this food group. Future analysis 

may also require recruitment of a larger sample size of participants for each seafood type, and a 

more balanced population in terms of socio-demographic characteristics is desirable. 

 

4.2 Introduction 

 

It is estimated that people make food choices over 200 times a day(1), which are influenced by a 

number of internal and external factors(2). These factors include sensory characteristics of the food 

as well as non-sensory factors, including health beliefs, price and mood(3). Drivers of food choice 

have been previously explored in many specific populations including European(4-6), Asian(3, 7), 

Australian(8) and American(9, 10), also seafood consumers(10, 11). However, these findings are mixed 

and, to our knowledge, there are presently no studies that have explored the food choice motives 

of Irish seafood consumers specifically, resulting in a gap in information needed to market 

products to this consumer group. 
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There has been an increase in interest in recent years to investigate factors which influence the 

purchase and consumption of seafood, due to the role these products play in health(12-14). Seafood, 

such as fish and shellfish, is accepted as an important part of a healthy diet as it contributes 

important macro- and micro-nutrients to the diet, including protein, essential fatty acids and 

micronutrients such as iodine, selenium, zinc and vitamin D(15, 16). Fish is a particularly good 

source of omega-3(17), and adequate intake of omega-3 has been shown to be cardio-protective, 

reduce inflammation, benefit brain health and improve cognitive function(17, 18). In order to obtain 

adequate omega-3, the Irish healthy eating guidelines recommend 2 portions of fish per week, 

one to be oily fish(17). However, many populations, including Irish adults, fail to meet fish intake 

recommendations(19-22). In order to develop health promotion strategies targeted at increasing 

intakes of seafood in Ireland, there firstly needs to be an understanding of the drivers of food 

intake in Irish consumer groups. In addition to seafood’s the contribution to health, there is a 

growing interest to explore the food choice motives of seafood consumers also due to the impact 

of these foods on environmental sustainability(23). The 2019 EAT-Lancet report recommends 

consumption of ~28g of fish and shellfish per day (1-2 servings per week) to prevent depletion of 

fish stocks(24). However, to date, many nations are yet to consider sustainability in their healthy 

eating guidelines.  If changes are to be made to incorporate sustainable guidelines for fish 

consumption, it is important to firstly explore what drives seafood consumers’ food choice.  

With respect to factors influencing choice of seafood, previous findings from a study examining 

the food choice motives of 996 French adults found that weight control and convenience were the 

most important factors driving seafood consumption(11). This study suggests that weight-

conscious consumers choose seafood more often, making weight-control a driver of seafood 

consumption, whereas those that prioritise the convenience of food are likely to consume less 

seafood, making convenience a barrier to the consumption for seafood products(11). Cultural 

differences are also regarded as important influences food choice(25), as highlighted by differences 

between countries. For example, previous findings indicate that the most important factors for 

food choice in Russian households were sensory appeal, availability, natural content and price, 

which is underpinned by historic food shortages(26). However, for Chinese consumers, the most 

important factors were health, natural content, weight control and convenience, which links in to 

the cultural belief of ‘food is medicine’(3). In Europeans, sensory appeal was considered the most 

important factor, as well as health, natural content and price(27). For Irish adults specifically, the 

most important factors influencing food choice have been found to be quality/freshness of food, 

taste, and healthy eating(28).  

The aim of this study is to explore the food choice motives, specifically of Irish seafood 

consumers, and determine differences in high versus low seafood consumers. The information 

gained from this study can contribute to planning of plan public policies aimed at increasing 
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seafood consumption or encouraging overall healthier eating habits. In addition, garnering a better 

understanding of food choice motives in this group can contribute to successful product 

development and marketing of seafood products. Lastly, information gleaned on the food choice 

motives of Irish seafood consumers can be effectively utilised in interventions seeking to increase 

seafood consumption in other countries due to an increasingly globalised market and economy.  

 

4.3 Materials and methods 

 

4.3.1 Study Design 

 

This study focuses on examining the food choice motives of Irish seafood consumers using a web-

based dietary assessment tool, FoodBook24(29), to collect dietary intake data and relevant 

demographic and lifestyle information. The tool components incorporate a consent and screening 

stage, a 24-hour multiple pass dietary recall (administered on non-consecutive days), a food 

frequency questionnaire (FFQ), and food choice questionnaire (FCQ). The methods by which 

users input their intake data into Foodbook24 have been previously described(29). For the purpose 

of this analysis, participant data was derived from two Irish population datasets, outlined below, 

comparable for sex, age, BMI, provincial distribution and educational level (Table 4.1). 

 

4.3.1.1 The Seafood Consumption and Risk Exposure Study (SCaRES) (Dataset 1) 

 

Irish seafood consumer data was obtained from the Seafood Consumption and Risk Exposure 

Study (SCaRES)(30) dataset. This used targeted recruitment between January 2019 and March 

2020 to collect dietary, demographic and lifestyle data from adult seafood consumers in Ireland. 

SCaRES is a population-based cohort study aiming to generate dietary intake data on seafood 

consumers to improve the characterisation of the risk from exposure to biotoxins and other 

contaminants from consuming shellfish. It is being carried out at University College Dublin. 

SCaRES was approved by the Human Research Ethics Committee of University College Dublin 

(UCD) on the 6th of February 2019 (approval number LS-18-94-Govzman-Gibney). Prior to 

enrolling in the study, all participants provided informed consent. 

Adults (>18 years old) residing in the Republic of Ireland were recruited between March 2019 

and April 2020 using various methods including handing out flyers in cities and towns throughout 

Ireland, posters, social media, newspaper articles, radio interviews and working with ‘workplace 

wellness’ initiatives. Participants were eligible to take part if they consumed seafood a minimum 

of 2 eating occasions per month, were residents of the Republic of Ireland, were over 18 years of 

age and had access to the internet. Participants that completed the study received personalised 
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dietary feedback and advice based on the Irish healthy eating recommendations(31). Participants 

were instructed to complete three non-consecutive 24-hour dietary recalls using Foodbook24, 

separated by a minimum of 4 days, with one recall on a weekend day. 

A total of 1354 participants expressed an interest in the SCaRES study. Of these, 93 people chose 

not to participate in the study citing time commitments as an issue and 5 due to self-proclaimed 

ineligibility. After addition to the Foodbook24 study participant database, 698 people completed 

0 recalls after receiving the participant information sheet, 141 completed 1 recall, 69 completed 

2 recalls and 348 completed 3 recalls. Of the participants that completed 2 recalls or more recalls 

(n=417), 353 participants also completed the demographics questionnaire.  Of the participants 

that completed the demographics questionnaire, 241 also completed the FCQ. A small number of 

participants did not log consuming seafood within their recalls (n=55) and were excluded from 

analysis in this present study. The participants that did log seafood consumption in any of their 

recalls were included in the final analysis, n=186. 

 

4.3.1.2 Foodbook24 Proof of Principle dataset (Dataset 2) 

 

Additional seafood consumer data was obtained from a previous study conducted at University 

College Dublin. This study aimed to explore the potential of the web-based, self-administered 

dietary assessment tool (Foodbook24)(29, 32) for national nutrition surveillance in Ireland (as used 

in the present study), and was similar in design the SCaRES (adult participants >18 years provided 

completed 2 non-consecutive 24-hour recalls using Foodbook24, separated by a minimum of a 7-

day period)(33). Foodbook24 was utilised for screening, consent and demographics information 

(including self- reported anthropometric data). Between March 2016 and October 2016, using 

similar methods to SCaRES (stated above), adults (>18 years old) residing in the Republic of 

Ireland were recruited. Eligibility criteria included being a resident of the Republic of Ireland, 

being over 18 years of age and having access to the internet. These participants were not required 

to be self-proclaimed seafood consumers as in the SCaRES. 

A total of 1303 participants took part in this study. For this present analysis, researchers 

retrospectively screened the data for eligibility and inclusion. Participants who completed the 

demographic questionnaire and FCQ were selected. 802 participants completed 2 recalls. Out of 

these 802 participants, 646 also completed both the demographics questionnaire and the FCQ. 

For the purposes of this study, analysis was only run for the participants that logged any seafood 

consumption within their recalls. Therefore, out of 646 participants, 230 were included in this 

study.  

 

4.3.2 Data collection 
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The final analysis was carried out on participants that had completed 2 or more recalls and logged 

seafood consumption within these recalls in either study, as well as the demographic questionnaire 

and FCQ. This resulted in a final sample of n=416, 186 participants from the SCaRES study 

(44.7%) and 230 participants from the existing Foodbok24 study dataset (55.3%). 

Eligible participants were instructed to report demographic information and to self-measure and 

report anthropometric data (body weight and height) via the online survey environment 

FoodBook24(29, 32).  They were then asked to record their dietary intake on FoodBook24 by 

completing at least 2 non-consecutive, 24-hour dietary recalls within a period of 2 weeks in 

addition to a FFQ and an FCQ. 

 

4.3.3 Food Choice Questionnaire 

 

The FCQ is a tool used to measure the motivations underlying people’s food selection(34). Factors 

associated with food choice were assessed using a modified version of the Food Choice 

Questionnaire(34, 35), used previously in Irish food consumption survey(s)(36).  Statements regarding 

food choice related to the following factors were examined: Health Aspect, Mood, Convenience, 

Sensory Appeal, Natural Content, Price and Weight Control. Each statement was prefaced by ‘‘It 

is important to me that the food I eat on a typical day . . .’’. Participants selected their answer to 

each statement from a 5-point Likert scale(37). These answers were subsequently collapsed into 3 

categories for analysis: ‘Strongly Agree’ and ‘Agree’ were grouped under ‘Agree’, ‘Somewhat 

Agree’, ‘Neither agree nor disagree’ and ‘Somewhat Disagree’ were grouped under ‘Neither agree 

nor disagree’, and ’Disagree’ and ‘Strongly Disagree’ were grouped under ‘Disagree’. 

 

4.3.4 Data analysis 

 

Food and nutrient intakes for each participant was automatically generated by Foodbok24 based 

on the foods logged by each user for each 24-hour recall and food composition was derived 

from McCance and Widdowson food composition tables (COFiD)(38). Participant data was 

downloaded from Foodbook24 in .csv form and analysed using IBM SPSS Statistics (Version 26) 

to provide information on portion size intake of total seafood and seafood types. Dietary data was 

used to determine mean daily seafood intake. Anthropometric and demographic data collected 

during the survey was analysed and the data collected was assessed for normality and mean daily 

intakes were calculated as previously described(29). Consumption levels of total seafood, oily fish, 

white fish and shellfish were ranked using SPSS and divided into tertiles. Tertile one contained 

the participants with the lowest consumption of that seafood type, and tertile 3 contained the 



78 
 

highest reported seafood consumption. FCQ data was used to determine frequency of responses 

according to tertile of seafood consumption. Analysis of variance (ANOVA), with LSD post hoc 

tests was used to examine variances between tertile 1 (low level seafood consumers) and 3 (high 

level seafood consumers). 

 

4.4 Results 

 

4.4.1 Study population characteristics 

 

Table 4.1 displays the demographic characteristics of participants included in the final analysis 

(n=416). The included datasets were comparable based on demographic characteristics. The 

sample largely consisted of females, at 70.7%, and males at 23.6%. The mean age of participants 

was 45.11 years (age range 18-79 years). Over half (51.7%) of the population had a BMI in the 

healthy weight range. The majority (84.6%) of participants were educated at third level or higher. 

Most participants were employed in managerial and/or technical roles (45.4%) followed by 

professional workers (16.3%). As some participants did not answer all questions within the 

demographic questionnaires, those with missing data for are grouped under ‘missing’ within each 

variable. Within the total study population, percentage missing data was 5.8% for sex, 7% for 

age, 8.9% for BMI, 6% for education and 5.8% for social class (Appendix 5). 

 

4.4.2 Mean daily intake of seafood  

 

The recorded mean daily intakes of total seafood as well as individual fish types (in grams) 

stratified by demographic characteristics are presented in Table 4.2. At a total population level, 

mean daily intakes of total seafood, oily fish, white fish and shellfish were 87.09g/day, 

49.02g/day, 70.39g/day and 40.17g/day, respectively. Males had significantly higher intakes of 

total seafood compared to females, respectively consuming 108.01g/day v. 81.48g/day. No 

significant differences in seafood intake was observed between age, BMI, education or social 

class groups. Despite not reaching statistical significance, the following observations were made: 

participants in the >65 age group consumed slightly more total seafood compared to younger age 

groups, those with BMI’s in the ‘underweight’ category had the highest intakes of total seafood, 

white fish and shellfish, and the largest mean daily amounts of total seafood, oily fish, white fish 

and shellfish were respectively consumed by unskilled workers, professional workers, 

unemployed worked and skilled workers. 

 

4.4.3 Food Choice Questionnaire (FCQ) 
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Tables 4.3a-4.3g display the frequency and percentage of participant responses to questions 

relating to the importance placed on ‘Health Aspect, ‘Mood’, ‘Convenience’, ‘Sensory Appeal’, 

‘Natural Content’, ‘Price’ and ‘Weight Control’ when making food choices. The analysis 

classified participants as low (tertile 1) or high (tertile 3) seafood consumers. Answers to the FCQ 

statements provided by participants within tertile 1 and 3 of total seafood intake are displayed. 

Answers of participants within tertiles of oily fish, white fish and shellfish are displayed in 

Supplementary Tables 4.1-4.3.  

 

4.4.3.1 Health Aspect 

 

The majority of participants, within total seafood as well as individual seafood types, agreed with 

all statements within the ‘Health Aspect’ factor (Table 4.3a). A high rate of agreement (~>70%) 

was seen, in particular, for the statements that placed an importance on the food containing a lot 

of vitamins and minerals, being nutritious and keeping them healthy. A slightly higher percentage 

of agreement was seen in higher fish consumers (tertile 3) (75% on average) compared to lower 

fish consumers (tertile 1) (68.5% on average). Very few (<5%) participants disagreed with any of 

the statements related to the ‘Health’ factor.  

 

4.4.3.2 Mood 

 

For statements relating to ‘Mood’ (Table 4.3b), there was an approximate equal number of 

participants either agreeing with the statements or selecting ‘neither agree nor disagree’.  The 

highest level of agreement within the ‘Mood’ factor was seen for the statement that ‘It is important 

to me that the food I eat on a typical day… makes me feel good’, where over 60% of all 

participants agreed with this statement. Disagreement with statements relating to ‘Mood’ was 

<~15% for all seafood types, which is higher than the level of disagreement for the ‘Health’ factor 

(<5%). Significant difference in answers observed was between low and high shellfish consumers, 

where a larger number of low shellfish consumers (30%) disagreed with the statement ‘‘It is 

important to me that the food I eat on a typical day helps me relax.’’ compared to high shellfish 

consumers (0%) (Supplementary table 4.3b). 

 

4.4.3.3 Convenience 

 

Mixed levels of agreement were seen within statement relating to the ‘Convenience’ factor (Table 

4.3c). Within tertile 1 of shellfish consumers, over 80% agreed that it was important for them that 

food could be ‘bought close to where (they) live or work’ and was ‘available in shops and 

supermarkets’, however for other seafood types as well as total seafood, responses to these 
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statements were mixed. The lowest level of importance was placed on ‘It is important to me that 

the food I eat on a typical day…takes no time to prepare’ with on average over 20% of participants 

from either tertile disagreeing with this statement.  

 

4.4.3.4 Sensory Appeal 

 

Results indicate that participants found sensory aspects of food to play an important part in food 

choice (Table 4.3d). Over 70% of respondents from either tertile agreed with most statements 

relating to ‘Sensory Appeal’, and very few (<5% in most cases) disagreed that the sensory 

characteristics of food were important to them.  

 

4.4.3.5 Natural Content 

 

‘It is important to me that the food I eat on a typical day… contains natural ingredients’ was most 

agreed with within the ‘Natural Content’ factor (>70% regardless of tertile) (Table 4.3e). Low 

levels of disagreement were found for all ‘Natural Content’ statements, with <5% selecting 

‘disagree’ on average. A significantly larger percent (28.7%) of participants in tertile 1 of total 

seafood consumption neither agreed nor disagreed with the statement ‘‘It is important to me that 

the food I eat on a typical day contains natural ingredients.’’ compared to those in tertile 3 

(16.5%). 

 

4.4.3.6 Price 

 

The majority of participants stated that it is important to them that the food they eat ‘is good value 

for money’, and this was the most agreed-with statement within the ‘Price’ factor (Table 4.3f). 

For individual seafood types, agreement levels varied between statements. 

 

4.4.3.7 Weight Control 

 

Varying levels of agreement were found for statements under the ‘Weight Control’ factor, and 

the highest proportion of disagreement was found for the statement ‘It is important to me that the 

food I eat on a typical day is low in fat, with 19.9% of participants in tertile 1 and 21.6% of 

participants in tertile 3 disagreeing with this statement (Table 4.3g).  

 

4.5 Discussion 
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This study used a multi-item FCQ(34) to measure factors related to consumers’ food choices. 

Analysis compared consumers within the highest and lowest levels of reported seafood intake 

based and focused on food choice motives centred around the themes of ‘Health Aspect’, ‘Mood’, 

‘Convenience’, ‘Sensory Appeal’, ‘Price’, ‘Natural Content’ and ‘Weight Control’. Although the 

findings of this study did not reach significance when comparing the FCQ responses of low and 

high seafood consumers, the majority of participants did agree that these elements were important 

food choice factors to consider. These findings are in line with findings of published literature, 

which was reviewed in chapter 2 of this thesis, which found that elements such as price(39-41), 

availability(39, 42), taste(39, 43, 44), and perceived ‘healthiness’(4, 5, 8, 40, 42, 44-59) of the products have a 

notable impact on the consumer food choice. 

In today’s world, the perceived ‘healthiness’ of a product and its natural content are important 

influences on food choice(27, 34). Those that choose to lead a healthy lifestyle tend to place a higher 

importance on the natural content of food(3, 4, 60). Seafood products are believed to be good sources 

of protein as well as other important nutrients for health such as, most notably, essential omega-

3 fatty acids which play important roles in brain and cardiovascular health(12, 17, 18, 61, 62). As 

highlighted in the review in chapter 2 of this thesis(63), previous findings suggest that those that 

those who hold beliefs about the beneficial nutritional contribution of seafood are more likely to 

consume it(4, 5, 8, 11, 40, 42, 44-59). This suggests that those that are seafood consumers in general are 

more likely to be concerned with health, and therefore may explain why statistically significant 

differences were not found within groups of various consumption levels. However, the majority 

of seafood consumers that partook in this study (>60% for most statements) agreed that the 

‘Health Aspect’ of food is important to them when making choices about the food they eat on a 

typical day, and less than 5% disagreed with the related statements, which is in line with 

previously published literature. Furthermore, ‘healthier’ foods also tend to help maintain a healthy 

weight(64). Previous findings suggest that consumption of fish and omega-3 fatty acids may help 

to reduce body weight(65), however results are conflicting(66). In this regard, ‘Weight Control’ has 

been noted as one of the most important psychological factors driving seafood consumption in 

previous studies(11, 60). Despite the lack of significant differences found between seafood 

consumption level and statements relating to ‘Health Aspect’, ‘Natural Content’ and ‘Weight 

Control’, for the majority of these statements, over half of participants agreed that they were 

important aspects to consider when making daily food choices.  

Food choice and mood have been shown to affect one another and eating alters emotion based on 

the composition of a meal, as well as its size and the consumer’s expectations(67). Previous studies 

on the food choice motives of seafood consumers have found that mood only played a moderate 

role as self-proclaimed influence on food choice(3, 68). The findings of this study agree with these 

previous findings as seafood consumers in our sample had varying levels of agreement with 
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statements relating to the importance of a food’s effect on their mood. The statement with highest 

percentage agreement, at over 60% of participants, was ‘It is important to me that the food I eat 

on a daily basis… makes me feel good’. The highest level of disagreement was seen for the 

statement ‘It is important to me that the food I eat on a daily basis… helps me cope with stress’, 

with approximately 12% of seafood consumers disagreeing with this statement. 

Convenience and availability have also regularly been found to be important factors of food 

choice(34, 40, 43, 69). Convenience, or in this case inconvenience, is generally cited as being a barrier 

to seafood consumption and is linked to lower levels of seafood intake(40, 42, 56, 58, 70, 71). Being 

located in a region with readily available fresh seafood(39, 42), and believing that seafood is a 

convenient food to eat(11) has been linked with higher consumption. However, perception of the 

convenience of fish and seafood varies depending on cultural norms, with perceived convenience 

of seafood varying between countries(3, 60, 72). Seafood has been found to be perceived as less 

inconvenient by older age groups(69), which may influence eating habits. Older people tend to 

consume more seafood compared to younger counterparts(22, 73-113). In addition, older people tend 

to have higher health involvement, which, as previously mentioned, is considered a driver of 

seafood consumption(4, 5, 8, 11, 40, 42, 44-59, 69). Despite these findings, the results of this study did not 

highlight any significant differences between seafood consumption level and convenience as a 

driver of food choice. This may be due to a low number of participants over 50 years of age, and 

the fact that all in the cohort were seafood consumers, with previous studies often comparing 

consumers to non-consumers. Our analysis focused on comparing people that were low vs. high 

seafood consumers, as opposed to comparing seafood consumers and non-seafood consumers. 

There is a likely possibility that if a person already chooses to consume any amount of seafood, 

they do not view it as an inconvenient food to include in the diet, which explains why our results 

did not highlight any significant difference between seafood consumer groups. 

Although this analysis did not find any significant differences between seafood consumption level 

and sensory appeal as a motive of food choice, sensory appeal has been cited as being one of the 

most important influences on food selection, especially in countries with generally stronger 

economies(3, 27, 34, 60). Previous findings suggest that people who put more emphasis on the sensory 

aspects of foods tend to consume more seafood(11). This includes having a greater liking of the 

taste of fish, which drives seafood consumption(39, 43, 44). Due to sensory aspects of food having 

such as strong influence on food choice, they can also act as a strong barrier to the consumption 

of seafood for those who dislike the taste, smell and/or texture of fish or shellfish(8, 49, 58, 70, 114). 

The majority of our sample population of seafood consumers agreed that this was an important 

factor to consider, with over 90% agreeing that it is important that the food they eat on a daily 

basis tastes good. 



83 
 

Despite the results of the present study, previously published literature commonly ranks price as 

being an important motive of food choice, even placing it as the top driver of food choice in 

several countries including European countries such as Spain, Greece, Ireland, Portugal, the 

Netherlands(68), Belgium, Hungary and Romania(27) as well as Japan(3) and the Philippines(27). 

Price, or the perceived price of a product, is therefore a major influence on seafood consumption, 

and this has been shown in several previous studies(11, 69, 115, 116). The cost of seafood is generally 

reported as a barrier to its consumption(8, 46, 49, 56, 58, 117, 118), especially in low income households 

or countries with weaker economies(11, 34, 68). Therefore it is unsurprising that previous studies 

looking at the characteristics of seafood consumers found that income(22, 75, 86, 97, 117, 119-125), 

employment grade(74, 87, 89, 101) and overall socio-economic status (126-130) had a positive association 

with seafood consumption, as people with higher incomes are less likely to view price as a barrier. 

As for the previous food choice factors, the lack of statistically significant findings in the present 

study may be explained by the type of analysis conducted and lack of comparison between 

seafood consumers and non-consumers, as well as unbalanced population in terms of 

demographic characteristics. It may be the case that many individuals that purchase seafood do 

not see its price as a barrier and therefore associate less importance to it, therefore comparison 

based on consumption level would not be expected to yield significant differences between 

groups. This may explain why the statements concerning price had fluctuating levels of 

agreement.  

 

The findings of this work are in alignment with the findings of the systematic review conducted 

in chapter 2. Both studies indicate that seafood place higher value on price, availability, taste, and 

perceived ‘healthiness’ of the foods they choose to purchase and consume. Furthermore, both 

works found no significant associations in seafood consumption based on BMI. In contrast, the 

findings that males consumed significantly more seafood in comparison to females in this chapter 

contradicted the lack of directional association based on sex found in the systematic review. In 

addition, the findings that seafood consumers tended to be of older, more affluent and of higher 

educational level highlighted in the systematic review contraindicated the lack of significant 

differences observed when comparing seafood intake to age group, educational level and social 

class groups in this chapter. 

 

 

4.6 Limitations 

 

Results of this present study differ to previously published literature, and there are several possible 

reasons for this. Firstly, the sample population sample size is relatively small (n<1000), and not 

all participants logged consuming seafood within the SCaRES cohort (despite being self-reported 
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seafood consumers). As a result, certain seafood species were consumed by very few people and 

therefore resulted in small numbers on which to conduct analysis. In retrospect, a larger number 

of participants overall who actively consumed oily fish, white fish and shellfish would have been 

preferable for analysis. Nevertheless, efforts were made during the recruitment stage of the 

SCaRES to increase numbers of shellfish consumers in particular, as these were especially low. 

This was done by targeting shellfish consumers specifically to sign up to the study via social 

media advertisements and placing flyers and posters in shellfish retailers. Given time constraints 

of the project, and difficulties in recruitment relating to the COVID-19 pandemic, there was 

insufficient time to garner a larger number of these specific consumers.  

The SCaRES dataset was composed of self-proclaimed seafood consumers, as set out by the 

inclusion criteria of the study. However, being a seafood consumer was not part of the inclusion 

criteria of the Diet Ireland study and participants were not asked to log seafood consumption 

within their recalls. Therefore, as data collection during the Diet Ireland study was not targeted 

for seafood consumption, intakes of seafood may, in reality, be higher for some of the Diet Ireland 

participants. 

Many previous studies have found a positive association between seafood consumption and 

higher education level(22, 75-77, 83, 86-90, 96-99, 101, 102, 105, 106, 111-113, 119-121, 123, 131-140). The large majority of 

the study population was highly educated at third level or above, therefore it is likely that this 

influenced the results as even those categorised in tertile 1 (low seafood consumers) may have 

still been regular seafood consumers but did not log seafood in their dietary recalls. If this analysis 

were to be conducted again, a more balanced population in terms of education would be preferable 

to highlight potential differences in levels of seafood intake and food choice. Future analysis could 

also investigate differences in drivers of food choice between self-proclaimed seafood consumers 

and non-seafood consumers, as this present analysis did not specifically collect dietary and food 

choice data on non-seafood consumers for comparison. In addition, inclusion of ‘ethical concern’ 

as a factor in the FCQ is warranted, as previous research has shown this to be an important food 

choice motive for people currently limiting animal products in their diets, such as pescatarians(141). 

 

4.7 Conclusions 

 

The majority of seafood consumer participants (over 50%) agreed that statements relating to 

‘Health Aspect’, ‘Convenience’, ‘Sensory Appeal’ and ‘Natural Content’ were important to them 

when making daily food choices. The low level of results with statistically significant differences 

is most likely due to comparison within seafood consumers levels as opposed to comparison 

between seafood consumers and non-consumers. In addition, results were likely influenced by 

other factors including small numbers of consumers for each type of seafood and unbalanced 
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population distribution in terms of demographics. Future analysis should focus on the 

investigation of differences in drivers of food choice between seafood consumers and non-

consumers specifically, as well as seen a population sample which is larger and more balanced in 

terms of socio-demographic characteristics. 
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Table 4.1 - Demographic characteristics of total population and by individual study 

    

Total 

population 

(n 416) 

% 
Diet Ireland 

(n 230) 
% 

Seafood 

Study (n 186) 
% 

 

Sex                

 Male 98 23.6 55 23.9 43 23.1  

 Female 294 70.7 170 73.9 124 66.7  

  Missing 24 5.8 5 2.2 19 10.2  

Age 

(years) 
Mean (SDa) 45.11 (14.33)   45.83 (13.56)   44.04 (15.66)    

  n  n  n   

 18-35 126 30.3 67 29.1 59 31.7  

 39-50 120 28.8 82 35.7 38 20.4  

 51-64 96 23.1 52 22.6 44 23.7  

 >65 45 10.8 24 10.4 21 11.3  

  Missing 29 7 5 2.2 24 12.9  

BMIb Mean (SDa) 24.69 (4.65)   24.21 (4.47)   25.40 (4.84)    

  n  n  n   

 Underweight 9 2.2 4 1.7 5 2.7  

 Healthy weight 215 51.7 142 61.7 73 39.2  

 Overweight 113 27.2 60 26.1 53 28.5  

 Obese 42 10.1 18 7.8 24 12.9  

  Missing 37 8.9 6 2.6 31 16.7  

Education                 

 Primary  2 0.5 2 0.9 0 0  

 Second level 37 8.9 22 9.6 15 8.1  

 Third level 352 84.6 201 87.4 151 81.2  

  Missing 25 6 5 2.2 20 10.8  

Social 

Class 
               

 Professional 

workers 
68 16.3 34 14.8 34 18.3  

 Managerial/ 

technical 
189 45.4 129 56.1 60 32.3  

 Skilled 79 19 37 16.1 42 22.6  

 Unskilled 6 1.4 2 0.9 4 2.2  

 Unemployed 50 12 23 10 27 14.5  

 Missing  24 5.8 5 2.2 19 10.2  

SD, Standard Deviation. BMI, Body Mass Index.  
  

 

 

 

 



87 
 

Table 4.2 - Mean (SD) daily dietary intakes in grams by fish type within total population, stratified by intake in tertiles 

and by demographic characteristics (n 416) 

   Total seafood  Oily fish  White fish  Shellfish 

Total population  87.09 (66.84)  49.02 (31.10)  70.39 (36.93)  40.17 (33.92) 

Consumption tertiles         

Low   31.88 (10.90)a  22.94 (6.05)a  39.93 (11.02)a  13.65 (4.07)a 

Medium   68.97 (11.07)b  41.95 (5.00)b  68.47 (8.53)b  30.08 (6.48)b 

High  159.48 (67.67)c  78.94 (32.53)c  109.26 (44.40)c  83.09 (33.65)c 

p-value 
 0.00  0.00  0.00  0.00 

Sex             

Male  108.01 (81.84)  55.03 (29.60)  77.05 (46.74)  34.59 (37.97) 

Female  81.48 (61.22)  46.66 (29.86)  69.38 (32.48)  42.23 (33.24) 

p-value  0.00  0.06  0.24  0.46 

Age (years)             

18-35  81.80 (61.44)  46.45 (22.38)  64.43 (26.76)  32.96 (27.31) 

36-50  87.95 (65.15)  51.75 (33.27)  74.98 (44.97)  46.45 (36.65) 

51-64  89.41 (69.10)  50.10 (36.84)  73.78 (37.65)  38.22 (28.94) 

>65  96.32 (77.26)  44.88 (23.99)  67.01 (20.58)  35.77 (41.73) 

p-value  0.61  0.60  0.48  0.67 

BMI             

Underweight  107.13 (87.08)  47.22 (33.80)  80.78 (47.52)  82.67 (NA) 

Normal weight  85.70 (64.12)  49.28 (32.70)  76.07 (43.06)  34.49 (25.37) 

Overweight  84.40 (68.53)  49.07 (23.61)  66.46 (28.67)  37.67 (36.42) 

Obese  102.42 (74.42)  41.21 (28.22)  71.07 (36.71)  68.98 (56.94) 

p-value  0.36  0.70  0.58  0.06 

Education             

Primary  181.00 (154.86)  59.00 (17.68)  83.50 (NA)  NA 

Secondary  74.95 (61.83)  40.25 (21.73)  71.05 (34.92)  14.92 (4.17) 

Third level  88.56 (67.38)  49.60 (30.74)  71.77 (38.02)  42.13 (34.81) 

p-value  0.07  0.30  0.95  0.13 

Social Class             

Professional workers  88.64 (64.74)  87.09 (66.84)  67.14 (22.62)  32.03 (14.25) 

Managerial and technical  87.54 (66.77)  46.07 (38.47)  72.94 (35.15)  39.09 (34.44) 

Skilled  86.83 (74.31)  49.86 (25.10)  70.36 (40.89)  52.63 (39.61) 

Unskilled  112.17 (81.07)  47.35 (35.06)  74.00 (NA)  17.00 (NA) 

Unemployed  88.68 (65.96)  72.93 (24.94)  76.31 (53.15)  38.77 (45.43) 

p-value  0.94  0.37  0.93  0.60 

SD, Standard Deviation. BMI, Body Mass Index. 
abc The mean difference is significant at the 0.05 level. 
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Table 4.3a – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Health Aspect’ factor. 

HEALTH ASPECT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  
Contains a lot of vitamins and 

minerals       0.54 

T1 102 (75) 34 (25) NA 
 

T3 112 (80.6) 27 (19.4) NA 
 

Keeps me healthy       0.14 

T1 123 (90.4) 13 (9.6) NA  

T3 134 (96.4) 5 (3.6) NA  

Is nutritious       0.88 

T1 124 (91.2) 12 (8.8) NA  

T3 129 (92.8) 10 (7.2) NA  

Is high in protein       0.44 

T1 60 (44.1) 72 (52.9) 4 (2.9)  

T3 68 (48.9) 70 (50.4) 1 (0.7)  

Is good for my skin/teeth/hair/nails etc       0.27 

T1 66 (48.5) 66 (48.5) 4 (2.9)  

T3 83 (59.7) 53 (38.1) 3 (2.2)  

Is high in fibre and roughage       0.29 

T1 84 (61.8) 50 (36.8) 2 (1.5)  

T3 100 (71.9) 37 (26.6) 2 (1.4)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 

(low level seafood consumers) and T3 (high level seafood consumers). Significance is determined at p 

<0.05. 
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Table 4.3b – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Mood’ factor. 

MOOD 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  

Helps me cope with stress       0.63 

T1 44 (32.4) 76 (55.9) 16 (11.8)  

T3 56 (40.3) 66 (47.5) 17 (12.2)  

Helps me to cope with life       0.61 

T1 52 (38.2) 69 (50.7) 15 (11)  

T3 63 (45.3) 58 (41.7) 18 (12.9)  

Helps me relax       0.22 

T1 40 (29.4) 82 (60.3) 14 (10.3)  

T3 50 (36) 76 (54.7) 13 (9.4)  

Keeps me awake/alert       0.52 

T1 73 (53.7) 55 (40.4) 8 (5.9)  

T3 70 (50.4) 59 (42.4) 10 (7.2)  

Cheers me up       0.81 

T1 59 (43.4) 66 (48.5) 11 (8.1)  

T3 54 (38.8) 77 (55.4) 8 (5.8)  

Makes me feel good       0.72 

T1 88 (64.7) 43 (31.6) 5 (3.7)  

T3 97 (69.8) 36 (25.9) 6 (4.3)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 

(low level seafood consumers) and T3 (high level seafood consumers). Significance is determined at p 

<0.05. 
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Table 4.3c – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Convenience’ factor 

CONVENIENCE 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is easy to prepare       0.29 

T1 70 (51.5) 53 (39) 13 (9.6)  

T3 62 (44.6) 67 (48.2) 10 (7.2)  

Can be cooked very simply       0.70 

T1 64 (47.1) 61 (44.9) 11 (8.1)  

T3 64 (46) 69 (49.6) 6 (4.3)  

Takes no time to prepare       0.96 

T1 25 (18.4) 74 (54.4) 37 (27.2)  

T3 29 (20.9) 73 (52.5) 37 (26.6)  
Can be bought in shops close to where 

I live or work       0.50 

T1 49 (36) 59 (43.4) 28 (20.6)  

T3 65 (46.8) 50 (36) 24 (17.3)  

Is available in shops and supermarkets       0.97 

T1 79 (58.1) 46 (33.8) 11 (8.1)  

T3 81 (58.3) 48 (34.5) 10 (7.2)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances 

between T1 (low level seafood consumers) and T3 (high level seafood consumers). 

Significance is determined at p <0.05. 
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Table 4.3d – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Sensory Appeal’ factor 

SENSORY APPEAL 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Smells nice       0.34 

T1 104 (76.5) 30 (22.1) 2 (1.5)  

T3 98 (70.5) 40 (28.8) 1 (0.7)  

Looks nice       0.19 

T1 90 (66.2) 42 (30.9) 4 (2.9)  

T3 72 (51.8) 61 (43.9) 6 (4.3)  

Has a pleasant texture       0.70 

T1 100 (73.5) 34 (25) 2 (1.5)  

T3 99 (71.2) 38 (27.3) 2 (1.4)  

Tastes good       0.47 

T1 133 (97.8) 3 (2.2) 0 (0.0)  

T3 132 (95) 6 (4.3) 1 (0.7)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances 

between T1 (low level seafood consumers) and T3 (high level seafood consumers). 

Significance is determined at p <0.05. 
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Table 4.3e – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Natural Content’ factor 

NATURAL CONTENT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Contains no additives       0.04 

T1 64a (47.1) 68a (50) 4a (2.9)  

T3 77ab (55.4) 55ab (39.6) 7a (5.0)  

Contains natural ingredients       0.02 

T1 96a (70.6) 39a (28.7) 1a (0.7)  

T3 111a (79.9) 23b (16.5) 5a (3.6)  

Contains no artificial ingredients       0.24 

T1 70 (51.5) 60 (44.1) 6 (4.4)  

T3 81 (58.3) 50 (36) 8 (5.8)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances 

between T1 (low level seafood consumers) and T3 (high level seafood consumers). 

Significance is determined at p <0.05. 
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Table 4.3f – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Price’ factor 

PRICE 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is not expensive       0.34 

T1 53 (39) 77 (56.6) 6 (4.4)  

T3 66 (47.5) 62 (44.6) 11 (7.9)  

Is cheap       0.47 

T1 18 (13.2) 80 (58.8) 38 (27.9)  

T3 25 (18) 69 (49.6) 45 (32.4)  

Is good value for money       0.21 

T1 104 (76.5) 32 (23.5) 0 (0.0)  

T3 98 (70.5) 37 (26.6) 4 (2.9)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances 

between T1 (low level seafood consumers) and T3 (high level seafood consumers). 

Significance is determined at p <0.05. 
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Table 4.3g – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by 

intake level of total seafood within the ‘Weight Control’ factor 

WEIGHT CONTROL 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  

Is low in calories       0.96 

T1 34 (25) 86 (63.2) 16 (11.8)  

T3 30 (21.6) 90 (64.7) 19 (13.7)  

Helps me control my weight       0.78 

T1 62 (45.6) 65 (47.8) 9 (6.6)  

T3 67 (48.2) 63 (45.3) 9 (6.5)  

Is low in fat       0.84 

T1 30 (22.1) 79 (58.1) 27 (19.9)  

T3 28 (20.1) 81 (58.3) 30 (21.6)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances 

between T1 (low level seafood consumers) and T3 (high level seafood consumers). 

Significance is determined at p <0.05. 
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Supplementary Table 4.1a – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of total oily fish within the ‘Health Aspect’ factor. 

HEALTH ASPECT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  
Contains a lot of vitamins and minerals       0.70 

T1 71 (79.8) 18 (20.2) NA  

T3 82 (84.5) 15 (15.5) NA  

Keeps me healthy       0.49 

T1 83 (93.3) 6 (6.7) NA  

T3 94 (96.9) 3 (3.1) NA  

Is nutritious       0.51 

T1 80 (89.9) 9 (10.1) NA  

T3 91 (93.8) 6 (6.2) NA  

Is high in protein       0.54 

T1 39 (43.8) 48 (53.9) 2 (2.2)  

T3 49 (50.5) 48 (49.5) 0 (0.0)  

Is good for my skin/teeth/hair/nails etc       0.78 

T1 49 (55.1) 38 (42.7) 2 (2.2)  

T3 61 (62.9) 35 (36.1) 1 (1)  

Is high in fibre and roughage       0.54 

T1 56 (62.9) 32 (36) 1 (1.1)  

T3 69 (71.1) 27 (27.8) 1 (1.0)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.1b – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Mood’ factor. 

MOOD 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) P  
Helps me cope with stress       0.43 

T1 27 (30.3) 52 (58.4) 10 (11.2)  

T3 41 (42.3) 44 (45.4) 12 (12.4)  

Helps me to cope with life       0.53 

T1 35 (39.3) 46 (51.7) 8 (9)  

T3 47 (48.5) 39 (40.2) 11 (11.3)  

Helps me relax       0.32 

T1 27 (30.3) 54 (60.7) 8 (9.0)  

T3 41 (42.3) 44 (45.4) 12 (12.4)  

Keeps me awake/alert       0.25 

T1 43 (48.3) 41 (46.1) 5 (5.6)  

T3 50 (51.5) 34 (35.1) 13 (13.4)  

Cheers me up       0.64 

T1 37 (41.6) 49 (55.1) 3 (3.4)  

T3 41 (42.3) 49 (50.5) 7 (7.2)  

Makes me feel good       0.57 

T1 56 (62.9) 29 (32.6) 4 (4.5)  

T3 67 (69.1) 23 (23.7) 7 (7.2)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.1c – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Convenience’ factor 

CONVENIENCE 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is easy to prepare       0.62 

T1 47 (52.8) 34 (38.2) 8 (9.0)  

T3 45 (46.4) 47 (48.5) 5 (5.2)  

Can be cooked very simply       0.62 

T1 42 (47.2) 40 (44.9) 7 (7.9)  

T3 51 (52.6) 42 (43.3) 4 (4.1)  

Takes no time to prepare       0.52 

T1 20 (22.5) 49 (55.1) 20 (22.5)  

T3 19 (19.6) 57 (58.8) 21 (21.6)  

Can be bought in shops close to where I live or work       0.37 

T1 38 (42.7) 34 (38.2) 17 (19.1)  

T3 41 (42.3) 36 (37.1) 20 (20.6)  

Is available in shops and supermarkets       0.33 

T1 50 (56.2) 29 (32.6) 10 (11.2)  

T3 59 (60.8) 29 (29.9) 9 (9.3)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.1d – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Sensory Appeal’ factor 

SENSORY APPEAL 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Smells nice       0.18 

T1 71 (79.8) 16 (18.0) 2 (2.2)  

T3 65 (67.0) 29 (29.9) 3 (3.1)  

Looks nice       0.15 

T1 57 (64.0) 27 (30.3) 5 (5.6)  

T3 49 (50.5) 43 (44.3) 5 (5.2)  

Has a pleasant texture       0.38 

T1 72 (80.9) 16 (18.0) 1 (1.1)  

T3 67 (69.1) 28 (28.9) 2 (2.1)  

Tastes good       0.13 

T1 88 (98.9) 1 (1.1) 0 (0.0)  

T3 89 (91.8) 7 (7.2) 1 (1.0)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.1e – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Natural Content’ factor 

NATURAL CONTENT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Contains no additives       0.86 

T1 51 (57.3) 36 (40.4) 2 (2.2)  

T3 53 (54.3) 42 (43.3) 2 (2.1)  

Contains natural ingredients       0.48 

T1 72 (80.9) 15 (16.9) 2 (2.2)  

T3 78 (80.4) 18 (18.6) 1 (1.0)  

Contains no artificial ingredients       0.72 

T1 56 (62.9) 30 (33.7) 3 (3.4)  

T3 58 (59.8) 36 (37.1) 3 (3.1)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 
Supplementary Table 4.1f – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Price’ factor 

PRICE 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is not expensive       0.04 

T1 39ab (43.8) 44ab (49.4) 6a (6.7)  

T3 48a (49.5) 40a (41.2) 9a (9.3)  
Is cheap       0.91 

T1 11 (12.4) 54 (60.7) 24 (27.0)  

T3 15 (15.5) 54 (55.7) 28 (28.9)  
Is good value for money       0.04 

T1 73a (82.0) 16a (18.0) 0a (0.0)  

T3 67a (69.1) 27a (27.8) 3a (3.1)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.1g – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of oily fish within the ‘Weight Control’ factor 

WEIGHT CONTROL 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is low in calories       0.06 

T1 26 (29.2) 51 (57.3) 12 (13.5)  

T3 28 (28.9) 51 (52.6) 18 (18.6)  
Helps me control my weight       0.50 

T1 38 (42.7) 47 (52.8) 4 (4.5)  

T3 51 (52.6) 39 (40.2) 7 (7.2)  
Is low in fat       0.15 

T1 20 (22.5) 48 (53.9) 21 (23.6)  

T3 25 (25.8) 50 (51.5) 22 (22.7)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.2a – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of total white fish within the ‘Health Aspect’ factor. 

HEALTH ASPECT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  
Contains a lot of vitamins and minerals       0.49 

T1 45 (80.4) 11 (19.6) NA  

T3 33 (70.2) 14 (29.8) NA  

Keeps me healthy       0.16 

T1 55 (98.2) 1 (1.8) NA  

T3 45 (95.7) 2 (4.3) NA  

Is nutritious       0.27 

T1 54 (96.4) 2 (3.6) NA  

T3 42 (89.4) 5 (10.6) NA  

Is high in protein       0.02 

T1 20ab (35.7) 36ab (64.3) NA  

T3 27a (57.4) 20a (42.6) NA  

Is good for my skin/teeth/hair/nails etc       0.96 

T1 34 (60.7) 21 (37.5) 1 (1.8)  

T3 26 (55.3) 20 (42.6) 1 (2.1)  

Is high in fibre and roughage       0.97 

T1 39 (69.6) 17 (30.4) NA  

T3 33 (70.2) 14 (29.8) NA   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

Supplementary Table 4.2b – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Mood’ factor. 

MOOD 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) P  

Helps me cope with stress       0.67 

T1 22 (39.3) 29 (51.8) 5 (8.9)  

T3 22 (46.8) 19 (40.4) 6 (12.8)  

Helps me to cope with life       0.51 

T1 27 (48.2) 21 (37.5) 8 (14.3)  

T3 22 (46.8) 17 (36.2) 8 (17.0)  

Helps me relax       0.76 

T1 22 (39.3) 30 (53.6) 4 (7.1)  

T3 19 (40.4) 24 (51.1) 4 (8.5)  

Keeps me awake/alert       0.45 

T1 23 (41.1) 29 (51.8) 4 (7.1)  

T3 27 (57.4) 18 (38.3) 2 (4.3)  

Cheers me up       0.35 

T1 23 (41.1) 32 (57.1) 1 (1.8)  

T3 18 (38.3) 26 (55.3) 3 (6.4)  

Makes me feel good       0.70 

T1 38 (67.9) 17 (30.4) 1 (1.8)  

T3 34 (72.3) 11 (23.4) 2 (4.3)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.2c – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Convenience’ factor 

CONVENIENCE 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is easy to prepare       0.74 

T1 24 (42.9) 27 (48.2) 5 (8.9)  

T3 26 (55.3) 17 (36.2) 4 (8.5)  

Can be cooked very simply       0.96 

T1 24 (42.9) 28 (50.0) 4 (7.1)  

T3 23 (48.9) 21 (44.7) 3 (6.4)  

Takes no time to prepare       0.49 

T1 11 (19.6) 26 (46.4) 19 (33.9)  

T3 7 (14.9) 27 (57.4) 13 (27.7)  

Can be bought in shops close to where I live or work       0.33 

T1 26 (46.4) 18 (32.1) 12 (21.4)  

T3 24 (51.1) 15 (31.9) 8 (17.0)  

Is available in shops and supermarkets       0.54 

T1 33 (58.9) 17 (30.4) 6 (10.7)  

T3 29 (61.7) 15 (31.9) 3 (6.4)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.2d – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Sensory Appeal’ factor 

SENSORY APPEAL 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Smells nice       0.49 

T1 44 (78.6) 12 (21.4) 0 (0.0)  

T3 32 (68.1) 15 (31.9) 0 (0.0)  

Looks nice       0.46 

T1 35 (62.5) 19 (33.9) 2 (3.6)  

T3 25 (53.2) 22 (46.8) 0 (0.0)  

Has a pleasant texture       0.68 

T1 45 (80.4) 11 (19.6) 0 (0.0)  

T3 33 (70.2) 13 (27.7) 1 (2.1)  

Tastes good       0.58 

T1 53 (94.6) 3 (5.4) 0 (0.0)  

T3 45 (95.7) 2 (4.3) 0 (0.0)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.2e – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Natural Content’ factor 

NATURAL CONTENT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Contains no additives       0.08 

T1 28 (50.0) 27 (48.2) 1 (1.8)  

T3 28 (59.6) 15 (31.9) 4 (8.5)  

Contains natural ingredients       0.43 

T1 41 (73.2) 15 (26.8) 0 (0.0)  

T3 38 (80.9) 8 (17.0) 1 (2.1)  

Contains no artificial ingredients       0.27 

T1 32 (57.1) 23 (41.1) 1 (1.8)  

T3 28 (59.6) 16 (34.0) 3 (6.4)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 
Supplementary Table 4.2f – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Price’ factor 

PRICE 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is not expensive       0.95 

T1 22 (39.3) 31 (55.4) 3 (5.4)  

T3 21 (44.7) 23 (48.9) 3 (6.4)  

Is cheap       0.98 

T1 9 (16.1) 30 (53.6) 17 (30.4)  

T3 7 (14.9) 24 (51.1) 16 (34.0)  

Is good value for money       0.99 

T1 41 (73.2) 14 (25.0) 1 (1.8)  

T3 35 (74.5) 11 (23.4) 1 (2.1)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.2g – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of white fish within the ‘Weight Control’ factor 

WEIGHT CONTROL 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is low in calories       0.24 

T1 11 (19.6) 41 (73.2) 4 (7.1)  

T3 9 (19.1) 30 (63.8) 8 (17.0)  

Helps me control my weight       0.35 

T1 28 (50.0) 26 (46.4) 2 (3.6)  

T3 26 (55.3) 17 (36.2) 4 (8.5)  

Is low in fat       0.26 

T1 14 (25.0) 34 (60.7) 8 (14.3)  

T3 7 (14.9) 28 (59.6) 12 (25.5)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.3a – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of total shellfish within the ‘Health Aspect’ factor. 

HEALTH ASPECT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) P  
Contains a lot of vitamins and minerals       0.13 

T1 16 (80.0) 4 (20.0) NA  

T3 12 (66.7) 6 (33.3) NA  

Keeps me healthy       0.30 

T1 18 (90.0) 2 (10.0) NA  

T3 17 (94.4) 1 (5.6) NA  

Is nutritious       0.66 

T1 18 (90.0) 2 (10.0) NA  

T3 16 (88.9) 2 (11.1) NA  

Is high in protein       0.82 

T1 6 (30.0) 13 (65.0) 1 (5.0)  

T3 8 (44.4) 10 (55.6) 0 (0.0)  

Is good for my skin/teeth/hair/nails etc       0.24 

T1 8 (40.0) 11 (55.0) 1 (5.0)  

T3 13 (72.2) 5 (27.8) 0 (0.0)  

Is high in fibre and roughage       0.41 

T1 14 (70.0) 6 (30.0) NA  

T3 9 (50.0) 9 (50.0) NA   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

Supplementary Table 4.3b – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Mood’ factor. 

MOOD 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) P  

Helps me cope with stress       0.06 

T1 6 (30.0) 9 (45.0) 5 (25.0)  

T3 6 (33.3) 12 (66.7) 0 (0.0)  

Helps me to cope with life       0.29 

T1 7 (35.0) 9 (45.0) 4 (20.0)  

T3 8 (44.4) 10 (55.6) 0 (0.0)  

Helps me relax       0.02 

T1 8a (40.0) 6a (30.0) 6a (30.0)  

T3 9a (50.0) 9a (50.0) 0b (0.0)  

Keeps me awake/alert       0.64 

T1 8 (40.0) 11 (55.0) 1 (5.0)  

T3 8 (44.4) 9 (50.0) 1 (5.6)  

Cheers me up       0.69 

T1 7 (35.0) 12 (60.0) 1 (5.0)  

T3 9 (50.0) 9 (50.0) 0 (0.0)  

Makes me feel good       0.50 

T1 15 (75.0) 5 (25.0) NA  

T3 14 (77.8) 4 (22.2) NA   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.3c – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Convenience’ factor 

CONVENIENCE 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is easy to prepare       0.28 

T1 10 (50.0) 10 (50.0) 0 (0.0)  

T3 8 (44.4) 8 (44.4) 2 (11.1)  

Can be cooked very simply       0.47 

T1 10 (50.0) 10 (50.0) 0 (0.0)  

T3 8 (44.4) 9 (50.0) 1 (5.6)  

Takes no time to prepare       0.29 

T1 7 (35.0) 9 (45.0) 4 (20.0)  

T3 5 (27.8) 10 (55.6) 3 (16.7)  

Can be bought in shops close to where I live or work       0.07 

T1 16 (80.0) 3 (15.0) 1 (5.0)  

T3 9 (50.0) 6 (33.3) 3 (16.7)  

Is available in shops and supermarkets       0.15 

T1 17 (85.0) 3 (15.0) 0 (0.0)  

T3 9 (50.0) 7 (38.9) 2 (11.1)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.3d – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Sensory Appeal’ factor 

SENSORY APPEAL 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Smells nice     0.82 

T1 16 (80.0) 4 (20.0) NA  

T3 13 (72.2) 5 (27.8) NA  

Looks nice       0.85 

T1 10 (50.0) 9 (45.0) 1 (5.0)  

T3 11 (61.1) 6 (33.3) 1 (5.6)  

Has a pleasant texture       0.59 

T1 18 (90.0) 2 (10.0) NA  

T3 14 (77.8) 4 (22.2) NA  

Tastes good       0.89 

T1 19 (95.0) 1 (5.0) NA  

T3 17 (94.4) 1 (5.6) NA   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Supplementary Table 4.3e – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Natural Content’ factor 

NATURAL CONTENT 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Contains no additives       0.58 

T1 9 (45.0) 11 (58.3) NA  

T3 8 (44.4) 10 (55.6) NA  

Contains natural ingredients       0.46 

T1 16 (80.0) 4 (20.0) NA  

T3 13 (72.2) 5 (27.8) NA  

Contains no artificial ingredients       0.70 

T1 10 (50.0) 9 (45.0) 1 (5.0)  

T3 9 (50.0) 9 (50.0) 0 (0.0)   

 Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 
Supplementary Table 4.3f – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Price’ factor 

PRICE 

Agree 

N (%) 

Neither agree nor disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is not expensive       0.98 

T1 7 (35.0) 12 (60.0) 1 (5.0)  

T3 8 (44.4) 9 (50.0) 1 (5.6)  

Is cheap       0.54 

T1 2 (10.0) 10 (50.0) 8 (40.0)  

T3 3 (16.7) 10 (55.6) 5 (27.8)  

Is good value for money       0.54 

T1 14 (70.0) 6 (30.0) 0 (0.0)  

T3 12 (66.7) 5 (27.8) 1 (5.6)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 

 

 

 

Supplementary Table 4.3g – Frequency (percentage) of Food Choice Questionnaire (FCQ) responses by intake 

level of shellfish within the ‘Weight Control’ factor 

WEIGHT CONTROL 

Agree 

N (%) 

Neither agree nor 

disagree 

N (%) 

Disagree 

N (%) 

P 

 

Is low in calories       0.52 

T1 3 (15.0) 13 (65.0) 4 (20.0)  

T3 2 (11.1) 14 (77.8) 2 (11.1)  

Helps me control my weight       0.05 

T1 6a (30.0) 14a (70.0) NA  

T3 9ab (50.0) 9ab (50.0) NA  

Is low in fat       0.22 

T1 1 (5.0) 13 (65.0) 6 (30.0)  

T3 5 (27.8) 10 (55.6) 3 (16.7)   

Analysis of variance (ANOVA), with LSD post hoc tests was used to examine variances between T1 (low level 

seafood consumers) and T3 (high level seafood consumers). Significance is determined at p <0.05. 
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Chapter 5.0 Discussion 
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5.1 General Discussion 

 

Seafood contributes significantly to the diet of Irish adults who choose to consume it by being a 

rich food-source of several key nutrients required to maintain good health(1, 2). Fish and seafood 

are key sources of vitamin D and omega-3, which play an important role in human health by 

reducing risks associated with cardiovascular disease, bone health and adverse 

neurodevelopmental outcomes(3-8). This present research has shown that Irish seafood consumers 

have a fish intake in line with government and sustainability guidelines(9, 10). These are notable 

findings as deficiency rates of nutrients such as Vitamin D are high in northern countries, 

including Ireland(11-14). Although food sources of vitamin D are not sufficient to prevent deficiency 

and supplementation may still be necessary, it is important to consider the role of seafood in 

helping to achieve adequate serum levels(15).  

 

The findings of this thesis add to the body of evidence that seafood consumption is an overall 

beneficial addition to the diet, and previous research has shown that the benefits of eating seafood 

outweigh the risks in terms of contaminants(16-19) throughout the lifecycle, even in pregnancy and 

early childhood(20).  In in pregnancy and early life is it vital to receive an adequate intake of DHA 

in order to support healthy gestation and visual and cognitive development in childhood(20). In 

addition, health benefits strongly associated with EPA+DHA intake and fish consumption include 

reduced risk of cardiovascular disease, alleviation of rheumatoid arthritis, and reduced risk of 

dementia, depression and suicides(3-8, 19). Despite the health benefits that seafood consumption has 

been shown to provide, there are a number of hazards that have also been identified. The hazards 

generally considered to be posed by seafood ingestion in risk‐benefit assessments involve heavy 

metals, especially mercury(19, 21). Detrimental effects of mercury ingestion have been seen in 

people with hair mercury levels above 50 parts per million (ppm), where mothers with this hair 

mercury level gave birth to infants with severe neurological problems(22). However, normal 

exposure to methylmercury is at a lower level – in U.S. women of childbearing age consuming 3 

or more servings of fish per month, mean mercury level in hair of 0.38 ppm has been reported(23). 

The Food Safety Authority of Ireland (FSAI) states that the concentration of mercury in the edible 

portion of the fish analysed has ranged from 0.02 to 0.27 mg/kg wet weight. This amount was 

considerably within the European Union human consumption tolerance level of 1.6 µg per kg 

body weight(24). Therefore, levels of mercury in most edible fish available in Ireland is within safe 

levels. However, the FSAI recommends that at risk groups, such as women of child-bearing age 

(especially those intending to become pregnant), pregnant women and young children, should 

consume fish as part of a balanced diet but should avoid eating shark, swordfish and marlin and 

should limit their consumption of tuna as these species are known to contain higher levels of 

mercury. This precautionary advice relates to at risk groups only, as all other adults and young 
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people are advised to eat tuna and fish products as vital component of a healthy diet(24). 

Furthermore, in order to achieve intakes that provide health benefits, consumption of 250mg, up 

to 500mg, of EPA+DHA is required(25, 26). Consuming seafood, in particular oily fish, 1-2 times 

per week (140g per portion), can achieve this EPA+DHA level safely without increased risks 

associated with mercury intake. Our findings highlighted that adult seafood consumers in Ireland 

have intakes in line with dietary health recommendations(7) and therefore consume seafood at a 

level which is below the level at which a risk to health could be seen. 

 

Being an important source of these key nutrients, it is important to promote seafood consumption 

within the Irish population as general population figures indicate that the average daily intake of 

fish in NANS consumers was 23g (amount to ~161g/week)(27), which is below the recommended 

amounts(7, 28-30). In addition, Ireland’s seafood sector provides a significant contribution to its 

economy(31) and is a more sustainable source of protein compared to other animal products(32). 

Therefore, policies aimed at increasing seafood intake in general population are feasible and 

plausible across all population groups, perhaps even those at higher risk, however more targeted 

work needs to be done in this area in order to determine seafood intakes and level of risk in 

specific population groups. 

 

This thesis aimed to examine seafood consumption, the contribution of seafood to the diet of adult 

seafood consumers in Ireland and the drivers behind the dietary choices of these consumers. This 

was done by conducting targeted recruitment and dietary assessment of seafood consumers in 

Ireland via the web-based dietary assessment tool, Foodbook24.  Chapter 2 (Page 9) of this thesis 

identified the characteristics of seafood consumers and the influences on seafood consumption. 

Chapter 3 (Page 35) examined the contribution of seafood to the diet of self-reported seafood 

consumers in Ireland. Chapter 4 (Page 66) investigated the food choice motives of Irish seafood 

consumers. These findings are expected to contribute to public health efforts aimed at increasing 

seafood consumption and can also be of use to retailers seeking to promote seafood products on 

the Irish market. In addition, this research demonstrates the ability of the web-based dietary 

assessment tool, Foodbook24, in successfully collecting and analysing dietary data in a specific 

targeted group of individuals for research purposes. In the following sections, the key findings of 

each chapter in this work are reviewed. The strengths and limitations of this thesis are discussed 

and possible applications of these findings, as well as focus areas for future research, are 

considered. 

 

5.2 Summary of key findings 

 

5.2.1 A systematic review of the determinants of seafood consumption 
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Within Chapter 2 of this thesis, the characteristics as well as the reported influences affecting 

seafood consumption were systematically reviewed from currently published literature. To our 

knowledge, this is the first study of its kind to systematically summarise available literature on 

the characteristics of seafood consumers in Western countries. In summarizing the literature, we 

found a range of factors that were commonly associated with seafood consumption, such as being 

of older age having a higher degree of education, being more affluent in terms of income, 

employment level and SES, being more physically active and being a non-smoker. There are 

several reasons suggested for these characteristics including higher levels of health-consciousness 

among older people, individuals with a higher degree of education having a better awareness and 

understanding of healthy eating recommendations, as well as a better ability to translate this 

knowledge into practice, and higher affluency equating to having sufficient income to afford the 

purchase of seafood regularly. Sex and BMI did not appear to have a directional association with 

seafood consumption.  

There are multiple influences, intrinsic and external, that play a part when making choices 

regarding seafood consumption and these were grouped under 6 broad areas: ‘sensory and taste 

preferences’, ‘cost, convenience and availability’, ‘knowledge of storage, handling and cooking’, 

‘familial, lifestyle and cultural environment’, ‘health and nutritional beliefs’ and ‘psychological 

traits’. The most commonly reported barriers to seafood consumption were cost, followed by 

sensory barriers, beliefs that seafood had high levels of contamination, lifestyle habits, availability 

and cooking skills. The most commonly reported drivers of seafood consumption were believing 

seafood had a positive contribution to health, environmental influences and taste preferences.  

This review highlighted two key aspects that should be considered when developing effective 

public health campaigns that aim to increase the consumption of seafood. Firstly, it determined 

the demographic characteristics of the population groups that could be targeted in such 

campaigns, which include people of younger age, lower educational level and lower socio-

economic status, as these groups were found to consume the lowest amounts of seafood. 

Furthermore, it summarised the reported reasons influencing seafood consumption. Future 

intervention strategies aiming to increase seafood consumption may need to consider a multi-

faceted approach, including improving affordability of seafood as well as education of consumers 

on topics of health, nutrition and cooking skills, particularly for people on lower incomes and/or 

younger age groups. The information provided by this review allows for the development of 

targeted and effective interventions, addressing key barriers in specific population groups.  

 

5.2.2 The nutritional contribution of seafood to the diet of Irish seafood consumers. 
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Using Foodbook24, dietary recall data was captured and analysed to investigate the nutritional 

contribution of seafood to the diets of self-reported Irish seafood consumers (Chapter 3). Results 

demonstrated that the reported food intakes of this sample population met the current 

recommended weekly intake for fish(7, 33). In addition, these intakes are in line with sustainability 

guidelines(10). Several demographic differences within self-reported seafood consumers were also 

highlighted, particularly between age groups, BMI categories and social class, which influence 

the type and amount of seafood consumed. Older participants had significantly higher intakes of 

seafood compared to younger age groups. Participants with a body mass index (BMI) in the 

‘normal range’ consumed more vitamin D and B12 from seafood compared to those at higher 

BMI levels. Seafood products also contributed the most vitamin D (29.55%), B12 (36.13%) and 

omega-3 (95.58%) to participants’ diets out of all food groups, which is in line with findings from 

other countries(57, 58). Although this result is unsurprising as seafood tends to be a rich source of 

these nutrients(59), this further highlights the value of seafood consumption as a significant source 

of these nutrients and demonstrates the potential role that promoting higher seafood intake has in 

helping to reduce the risk of disease associated with deficiency, such as osteoporosis, dementia, 

CVD and obesity(94, 95). Regarding the level of nutritional contribution of different types of 

seafood, differences between social classes were found, with shellfish contributing significantly 

more to omega-3 intake in professional workers compared to unemployed workers, and 

conversely, white fish contributing significantly more to omega-3 intake in unemployed workers 

compared to professional workers. Finally, this study showed that seafood consumers had higher 

intakes of several key nutrients, most notably vitamin D, omega-3 and vitamin B12, in general 

comparison to previously published data on intakes of general populations in other countries. 

These results indicate that these self-reported seafood consumers may have a healthier overall 

diet, and that increasing seafood intake could play a role in improving overall nutrition. This study 

contributed to the limited data available on seafood consumption in Ireland and is the first study 

to look at the dietary intakes of Irish seafood consumers specifically. Therefore, promoting higher 

seafood consumption in Ireland to the general population may help reduce health risks associated 

with deficiency of these key nutrients.  

 

5.2.3 Food choice motives of self-reported Irish seafood consumers 

 

Chapter 4 of this thesis aimed to identify the food choice motives of seafood consumers following 

the investigation of the contributory role that seafood plays in the diet of this population in 

Chapter 3. Dietary, FCQ and demographic data from 416 seafood consumers was collected via 

Foodbook24. This data was subsequently analysed to identify response rate to the FCQ, stratified 

by level of seafood consumption. Results of this analysis suggest that most seafood consumers in 
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this sample population agreed that the ‘Health Aspect’, ‘Convenience’, ‘Sensory Appeal’ and 

‘Natural Content’ motives of food choice were important to them when making daily food 

choices. However, these results did not reach statistical significance. This was most likely due to 

several reasons including that the comparison was conducted within seafood consumer groups as 

opposed to comparison between seafood consumers and non-consumers. In addition, it is likely 

that the results of this study were influenced by other factors including small numbers of 

consumers for each type of seafood and unbalanced population distribution in terms of 

demographics. For this reason, future analysis ought to compare differences in drivers of food 

choice between demographically balanced groups of seafood consumers and non-consumers 

specifically. Lastly, the information provided by this analysis could be applied to development of 

public health campaigns by government bodies, aimed at increasing consumption of seafood.  

 

5.3 Contribution of this work to the field of research 

 

The work undertaken in this thesis has provided previously unavailable information on the dietary 

habits of Irish adult seafood consumers. This information can be effectively utilised by public 

health bodies, researchers and industry in a number of different ways.  

This thesis has provided the first in-depth investigation into the demographic characteristics of 

seafood consumers in western countries and the influences which impact seafood consumption. 

In addition, it has added to the previously limited data on seafood consumption in Ireland and is 

the first study to specifically target Irish adult seafood consumers and determine the contribution 

of seafood to their diet. Furthermore, this thesis provided information on the dietary preferences 

of this targeted population based on level of seafood consumption, which adds to the current 

limited literature available on the food choice motives of seafood consumers in western 

countries(34).  The data presented in this thesis represents the first update on Irish intakes of key 

nutrients from food since NANS in 2010(27). Thus, the information provided by this thesis has 

effectively contributed to filling this gap in information regarding Irish seafood intakes.  

Our analysis showed that self-reported Irish adult seafood consumers meet seafood intake 

recommendations(7), with mean daily total seafood intake in this population being 75.37g/day. 

These intakes are intakes within sustainable amounts recommended by EAT-Lancet of 

<100g/day(10, 33). This work also demonstrated that seafood contributes significant amounts of key 

nutrients to the diet of these consumers, such as vitamin D, vitamin B12 and omega-3. This reveals 

that seafood consumers may have better overall diet quality. Additionally, demographic 

differences in terms of the types and amounts of seafood consumed exist, with participants with 

a BMI in the obese range having significantly lower contribution of omega-3 from oily fish 

compared to those with lower BMIs. Furthermore, those employed as professional workers had 
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higher contribution of vitamin B12 and omega-3 from shellfish compared to those employed in 

managerial/technical roles and unemployed participants. Knowledge of these differences are 

important considerations which can be included in public health efforts aimed at increasing 

seafood consumption in Ireland in order to improve overall diet quality. Understanding the 

demographic characteristics of seafood consumers will allow public health bodies and industry to 

effectively target the groups that have the lowest consumption, such as younger age groups and 

those of lower SES, and information on the drivers of seafood consumption in these groups can 

help with devising effective intervention strategies. The data provided by this thesis can also be 

used by industry in reformulation of food products, as our results have shown that seafood 

contributes the most vitamin D, omega-3 and vitamin B12 out of any other food groups. This 

information can contribute to the research into the formulation of supplements and provide 

options for food fortification. 

The work conducted in this thesis also demonstrated that novel intake assessment technologies, 

such as Foodbook24, can be used to successfully capture dietary data in a specific population. 

This opens up the potential to conduct dietary analyses on any number of specific population 

types in a cost-effective and efficient manner, for risk assessment purposes or otherwise, 

compared to traditional methods of dietary assessment which can be labour intensive, lengthy and 

expensive(35-37).  

Lastly, the data collected during this thesis will be further utilised to carry out exposure 

assessment of selected marine biotoxins in Irish produced shellfish to develop the first detailed 

risk assessments for these marine biotoxins in Irish produced shellfish, as part of the funded 

project 17/F/264. This work can contribute to the development of public health policy by allowing 

for characterisation of the likelihood of illness in a population or population sub-group.  

 

5.4 Limitations  

 

As with all research, the limitations of this thesis must be acknowledged. The findings of the 

systematic review conducted are limited to published papers only (unpublished data or additional 

reports were not included), in English, between 2008 and 2019. The method in which findings 

were categorised was subjective, however, was decided following discussion among authors and 

consensus was reached. Despite the review being conducted systematically according to PRISMA 

guidelines, meta-analysis was not carried out therefore sample size was not considered, which is 

also a limitation. 

Despite the research team’s best efforts to recruit as many seafood consumers as possible, with 

the use of targeted recruitment methods, the studies in this thesis have relatively small sample 
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sizes of seafood consumers. Many individuals that signed up to take part in the SCaRES only 

completed 1 dietary recall, as opposed to the 3 recalls requested from them. Overall conclusions 

should be drawn with caution, and a larger cohort would have been preferable in order to increase 

statistical strength of our findings. Due to lower-than-expected participant numbers collected 

during the SCaRES, participant data from the Diet Ireland study was also analysed to increase 

study population sample size. However, the data in the Diet Ireland dataset was not originally 

collected to answer the questions around seafood consumption. Therefore, there was only a 

limited number of participants, those that had logged seafood in their recalls, whose data could 

be utilised from this dataset. The SCaRES dataset was composed of self-described seafood 

consumers, as set out by the inclusion criteria of the study. However, being a seafood consumer 

was not part of the inclusion criteria of the Diet Ireland study and participants were not asked to 

log seafood consumption within their recalls. Thus, intakes of seafood may actually be higher for 

some of the Diet Ireland participants. 

Furthermore, the number of participants that consumed specific seafood types, such as shellfish, 

was particularly low in both datasets. Despite an attempt to recruit larger numbers of these 

consumers in the SCaRES specifically, via targeted social media ads and recruitment at shellfish 

retailers and restaurants, efforts were cut short due to time constraints of the study as well as the 

onset of the COVID-19 pandemic in the early part of 2020. In addition, this affected possible 

recruitment efforts at seafood-themed events around Ireland which usually take place during the 

Spring and Summer seasons. Thus, the shellfish consumer group was particularly small, and many 

demographic subgroups did not contain any shellfish consumers at all. Therefore, only limited 

analysis was able to be carried out on this seafood consumer subgroup, especially regarding 

differences within demographic groups.  

It is also important to consider that the sample population analysed in this thesis was 

disproportionate in terms of demographic characteristics and was not nationally representative. 

Furthermore, analysis comparing differences between sex is limited as the study population was 

not balanced in terms of sex. The study population was also predominantly educated at third level 

or higher and of a higher social class. This is an important limitation as, although previous studies 

comparing differences in seafood intakes did not find a directional association based on sex, 

socio-economic class as well as education have been positively associated with higher seafood 

intakes, as highlighted in the systematic review in Chapter 2(38). This unbalanced distribution in 

terms of sex, education and social class likely affected our findings and is a major limitation to 

consider. In hindsight, it would have been preferable to obtain a larger cohort with a more 

balanced demographic distribution and future work should target more nationally representative 

groups. 
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Whilst analysis of differences in seafood consumption within seafood consumer groups yielded 

some interesting findings, retrospectively it would have been interesting to conduct a comparison 

between seafood consumers and non-seafood consumers as this could have highlighted how these 

two groups differed from one another in terms of demographic characteristics and food choice 

motives. Recruitment of a cohort of non-seafood consumers would have facilitated comparisons 

and improved overall analysis and findings. Unfortunately, valuable comparable data on non-

seafood consumers was not collected at the recruitment stage and therefore this analysis was not 

carried out. Results only focus on comparison within various seafood consumer groups, and 

therefore this too is a limitation. In addition, the dietary assessment strategies employed in this 

thesis did not concentrate on seafood intake. In future work, a more targeted FFQ, focused on 

seafood intake specifically, would ideally need to be done in order to capture further detail about 

seafood consumption habits in consumers. 

Another limitation of this thesis is that dietary intake data was only analysed from food sources, 

and therefore future analysis may also want to consider supplement intake data.  

The FCQ questionnaire used in Chapter 4 did not include ‘ethical concern’ as a factor, however 

this may be warranted, as previous research has shown this to be an important food choice motive 

for people currently limiting animal products in their diets, such as pescatarians(39). 

Lastly, statistically significant differences should always be interpreted with caution as a p value 

of <0.05 does not measure the size of an effect or the importance of a result.  

 

5.5 Future Directions 

 

5.5.1 Targets for future research 

 

There is a need to conduct research to compare a larger, more diverse population of seafood 

consumers to a comparable population of non-seafood consumers. Findings from such research 

would be a valuable addition to the work in this thesis and would enable researchers to identify 

nutritional intake and food choice differences between and specific to each of these individual 

population sub-groups in Ireland. This would aid public health strategies to further tailor their 

efforts to increase consumption of seafood in Ireland by providing information on the exact 

characteristics of consumers that may require these interventions. In addition, it would provide 

more information on the population groups most at risk of the negative effects of seafood 

biotoxicity. 

 

5.5.2 Recommendations for practice 
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The work carried out in this thesis demonstrated that self-reported Irish adult seafood consumers 

meet current intake recommendations for seafood and have intakes within sustainable amounts. 

This work also found that significant amounts of key nutrients come from seafood in the diet of 

these consumers. This demonstrates that seafood consumers may have a healthier overall diet, 

and that increasing seafood intake could play a role in improving overall nutrition. Public health 

campaigns of countries aiming to increase consumption of seafood in their populations can utilise 

the information provided by this thesis in order to effectively plan which population groups may 

need targeting and what combination of intervention methods may be most successful. Ideally, 

intervention strategies need to address several aspects affecting seafood consumption, including 

improving the affordability of seafood products as well as consumer education regarding the 

health benefits of seafood. The factors influencing food choice in Irish seafood consumers 

(identified in Chapter 4) allude to the importance of the sensory and health characteristics of 

seafood for those choosing to consume it, which also need to be taken in to account when 

formulating public health campaigns. In addition, this thesis also highlighted that differences in 

the type and amount of seafood consumed exist between age groups, BMI categories and social 

classes, which is important to consider when devising public health strategies aiming to increase 

the consumption of these products in Ireland and elsewhere.  

 

5.6 Overall conclusions 

 

To conclude, work undertaken within this thesis has identified the characteristics of self-reported 

Irish seafood consumers, the contribution of seafood to their nutritional intake as well as their 

food choice motives. Demographic differences within self-reported seafood consumers were 

highlighted between age groups, BMI categories and social class, which influenced the type and 

amount of seafood consumed. Seafood consumers had higher intakes of important nutrients 

including vitamin D, iodine and omega-3 compared to intake data of general population in other 

countries. Seafood as a food group contributed substantial amounts of vitamin D, omega-3 and 

vitamin B12 to participant’s diets in comparison to other food groups, which demonstrates a 

potential role in promoting seafood consumption for reduction of the risk of disease associated 

with deficiency of these nutrients. Most seafood consumers in this study placed importance on 

the health aspect of food, it’s sensory appeal and how natural it was when making daily food 

choices. This information can be utilised by public health bodies, industry and researchers to 

promote consumption of seafood products in Ireland and elsewhere. Future research efforts 

should focus on comparison between populations of seafood consumers and non-seafood 

consumers, to identify differences in intake and food choice motives specific to each of these 
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groups. In addition, a larger more diverse cohort is desirable, especially in terms of education and 

social class, if comparison is to be carried out within seafood consumer groups. 
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Appendix 2 - Table I  Demographic characteristics of total population and by 

individual study, including participants that did not log seafood consumption. 

Table I - Demographic characteristics of total population and by individual study, including 

participants that did not log seafood consumption. 

    

Total 

population  

(n 887) 

N 

% 

Diet 

Ireland (n 

646) 

N 

% 

Seafood 

Study (n 

241) 

N 

% 
 

Sex                

 Male 213 24 155 24 58 
24.

1 
 

 Female 626 
70.

6 
470 

72.

8 
156 

64.

7 
 

  Missing 48 5.4 21 3.3 27 
11.

2 
 

Age 

(years) 
Mean (SDa) 43.29 (13.66)   

43.31 

(12.97) 
  

43.22 

(15.58) 
   

  n  n  n   

 18-35 296 
33.

4 
217 

33.

6 
79 

32.

8 
 

 39-50 285 
32.

1 
237 

36.

7 
48 

19.

9 
 

 51-64 181 
20.

4 
126 

19.

5 
55 

22.

8 
 

 >65 68 7.7 44 6.8 24 10  

  Missing 57 6.4 22 3.4 35 
14.

5 
 

BMIb Mean (SDa) 24.85 (4.73)   
24.59 

(4.59) 
  

25.67 

(5.06) 
   

  n  n  n   

 Underweight 19 2.1 14 2.2 5 2.1  

 Healthy weight 463 
52.

2 
369 

57.

1 
94 39  

 Overweight 249 
28.

1 
181 28 68 

28.

2 
 

 Obese 93 
10.

5 
61 9.4 32 

13.

3 
 

  Missing 63 7.1 21 3.3 42 
17.

4 
 

Education                 

 Primary  4 0.5 4 0.6 0 0  

 Second level 100 
11.

3 
81 

12.

5 
19 7.9  

 Third level 734 
82.

8 
540 

83.

6 
194 

80.

5 
 

  Missing 49 5.5 21 3.3 28 
11.

6 
 

Social 

Class 
               

 Professional 

workers 
98 11 45 7 53 22  

 Managerial/techni

cal 
360 

40.

6 
293 

45.

4 
67 

27.

8 
 

 Skilled 223 
25.

1 
167 

25.

9 
56 

23.

2 
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 Unskilled 61 6.9 56 8.7 5 2.1  

 Unemployed 96 
10.

8 
65 

10.

1 
31 

12.

9 
 

 Missing  49 5.5 20 3.1 29 12  

SD, Standard Deviation. BMI, Body Mass Index.  
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Appendix 4 – FENS 2019 Abstract 
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Appendix 5 - Mean (SD) daily dietary intakes in grams by fish type within total 

population, stratified by intake in tertiles and by demographic characteristics (n 

416). 

Table II - Mean (SD) daily dietary intakes in grams by fish type within total population, stratified by intake in tertiles and 

by demographic characteristics (n 416) 

   Total seafood  Oily fish  White fish  Shellfish 

Total population  87.09 (66.84)  49.02 (31.10)  70.39 (36.93)  40.17 (33.92) 

Consumption tertiles         

Low   31.88 (10.90)a  22.94 (6.05)a  39.93 (11.02)a  13.65 (4.07)a 

Medium   68.97 (11.07)b  41.95 (5.00)b  68.47 (8.53)b  30.08 (6.48)b 

High  159.48 (67.67)c  78.94 (32.53)c  109.26 (44.40)c  83.09 (33.65)c 

p-value 
 0.00  0.00  0.00  0.00 

Sex             

Male  108.01 (81.84)a  55.03 (29.60)  77.05 (46.74)  34.59 (37.97) 

Female  81.48 (61.22)b  46.66 (29.86)  69.38 (32.48)  42.23 (33.24) 

Missing  70.40 (45.50)b  56.13 (49.76)  53.97 (24.11)  35.67 (26.40) 

p-value  0.00  0.13  0.12  0.74 

Age (years)             

18-35  81.8 (61.44)  46.45 (22.38)  64.43 (26.76)  32.96 (27.31) 

36-50  87.95 (65.15)  51.75 (33.27)  74.98 (44.97)  46.45 (36.65) 

51-64  89.41 (69.10)  50.10 (36.84)  73.78 (37.65)  38.22 (28.94) 

>65  96.32 (77.26)  44.88 (23.99)  67.01 (20.58)  35.77 (41.73) 

Missing  84.52 (73.90)  53.29 (45.41)  68.00 (47.83)  68.22 (59.40) 

p-value  0.77  0.72  0.66  0.48 

BMI             

Underweight  107.13 (87.08)  47.22 (33.80)  80.78 (47.52)  82.67 (NA) 

Normal weight  85.70 (64.12)  49.28 (32.70)  76.07 (43.06)  34.49 (25.37) 

Overweight  84.40 (68.53)  49.07 (23.61)  66.46 (28.67)  37.67 (36.42) 

Obese  102.42 (74.42)  41.21 (28.22)  71.07 (36.71)  68.98 (56.94) 

Missing  81.07 (64.01)  56.95 (43.43)  55.45 (22.15)  39.44 (19.78) 

p-value  0.47  0.58  0.21  0.10 

Education             

Primary  181.00 (154.86)  59.00 (17.68)  83.50 (NA)  NA 

Secondary  74.95 (61.83)  40.25 (21.73)  71.05 (34.92)  14.92 (4.17) 

Third level  88.56 (67.38)  49.60 (30.74)  71.77 (38.02)  42.13 (34.81) 

Missing  76.84 (54.96)  53.90 (48.53)  53.97 (24.11)  35.67 (26.40) 

p-value  0.12  0.46  0.41  0.30 

Social Class             

Professional workers  88.64 (64.74)  87.09 (66.84)  67.14 (22.62)  32.03 (14.25) 

Managerial and technical  87.54 (66.77)  46.07 (38.47)  72.94 (35.15)  39.09 (34.44) 

Skilled  86.83 (74.31)  49.86 (25.10)  70.36 (40.89)  52.63 (39.61) 

Unskilled  112.17 (81.07)  47.35 (35.06)  74.00 (NA)  17.00 (NA) 

Unemployed  88.68 (65.96)  72.93 (24.94)  76.31 (53.15)  38.77 (45.43) 

Missing  70.40 (45.50)  45.07 (27.08)  53.97 (24.11)  35.67 (26.40) 

p-value  0.79  0.45  0.60  0.73 

SD, Standard Deviation. BMI, Body Mass Index. 
abc The mean difference is significant at the 0.05 level. 

 


