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1. Rationale for Undertaking the Research  
 
The overall rationale for this collaborative (UCC, UCD) research was to further develop and exploit the 
Irish Universities Nutrition Alliance (IUNA) food consumption datasets to develop new knowledge to 
underpin public health policy, to inform new product development and product reformulation for Irish 
food companies, and to support food safety risk assessment. This was carried out in the context of 
nutrition at different life stages, with a particular focus on young children and older adults and was 
based on the analysis of the two most recently developed IUNA food consumption databases, i.e. in 
adults aged 18-90 years (n 1500) (the National Adult Nutrition Survey, NANS) and children aged 1-4 
years (n 500) (the National Pre-school Nutrition Survey, NPNS).  
 
A specific objective of this research was to identify dietary strategies for achieving nutrition goals in 1) 
preschool children and 2) in older adults to underpin the development of healthy eating guidelines for 
these population groups. These are two priorities identified by the Food Safety Authority of Ireland 
(FSAI) in its report ‘Scientific Recommendations for Healthy Eating Guidelines' (2012). The project also 
proposed to carry out a risk-benefit analysis of food fortification and food supplements in older adults 
complementing similar research ongoing in other population groups in Ireland to underpin the 
implementation of EU legislation in this area. The relationship of whole grain intake to health in adults 
was also investigated using modelling studies to identify potential strategies to enhance whole grain 
consumption. Whole grain foods are listed as the preferred choice to more refined carbohydrates within 
the inter-related documents, the FSAI report ‘Scientific Recommendations for Healthy Eating Guidelines' 
(2012) and the DoHC guideline ‘Your Guideline to Healthy Eating using the Food Pyramid’ (2012); 
however, there is little information on the dietary role of whole grain in the Irish population. Analysis 
was also carried out to identify dietary behaviours associated with CVD risk in Irish adults to inform 
healthy eating guidelines and product development in the food industry. Estimation of food chemical 
intake in Irish preschool children was carried out in collaboration with the FSAI using the Irish National 
Food Ingredient Database (INFID). The availability of this data for preschool children is critical as this 
population group can have more limited patterns of food consumption than adults potentially resulting 
in higher exposure to food chemical intake. This research further develops Ireland’s capacity to 
implement EU legislation on food additives. The overall project has further developed the capacity of 
Irish researchers to participate in JPI and Horizon 2020 and the research outcomes have been 
disseminated to key stakeholders. 

 

 

2. Research Approach  
 
The research conducted involved the detailed analysis (including probabilistic modelling) of two 
nationally representative databases on food consumption, i.e. the National Adult Nutrition Survey 
(NANS) carried out 2008-10 and the National Pre-school Nutrition Survey (NPNS) carried out 2010-11. 
The IUNA databases are among the most comprehensive in the EU and include nationally representative 
data on food consumption, nutrient intake and status, determinants of food choice, body weight, blood 
pressure, and lifestyle behaviours. The research builds on previous and ongoing analysis of the 
databases to develop new knowledge to underpin public health policy and to inform new product 
development for Irish food companies in the context of life stage nutrition.  
 
Specific methodologies are outlined below. 
 
Dietary strategies for achieving nutrition goals in pre-school children and older adults  
This work involved detailed analysis of the NPNS and the older adult cohort in NANS to investigate 
dietary and non-dietary determinants of body weight status, intakes and compliance with nutrition goals 
for macronutrients, dietary fibre and salt, and intake and status of key micronutrients. Patterns of food 



consumption associated with better compliance with nutrition goals were identified by determining 
which foods make a difference between people with better nutrient intakes vs poorer nutrient intakes. 
Key changes in food intake that would make a significant difference to nutrient intakes were identified 
using this approach. This analysis also highlighted opportunities for new product development and 
product marketing targeted at young children and older adults. An important element of these research 
tasks was the stakeholder workshop which facilitated an exchange of views on the evidence base for 
developing healthy eating guidelines separately for young children and older adults and contributed 
significantly to the overall project. 
 
Investigating the relationship between whole grain consumption and health  
This task used data collected within the National Adult Nutrition Survey to calculate actual whole grain 
intakes by Irish adults, to profile the key contributing food and grain sources and to ascertain how 
intakes compare to published dietary guidelines. Non-dietary determinants of whole grain intake (e.g. 
socio-demographics, lifestyle attributes) and the relationship between whole grain intakes and nutrient 
intakes/status were explored and intakes were related to phenotypic markers of health. Strategies for 
enhancing intakes of whole grain in Irish adults were identified based on the above analysis to inform 
industry new product development and reformulation. 
 
Identifying dietary patterns associated with the risk of cardiovascular disease:  
CVD risk factors, including circulating blood lipid and glucose concentrations, inflammation, blood 
pressure and body weight status were identified in the NANS database for adults aged 18-90 years. 
Patterns of CVD risk factors were characterised using a range of statistical techniques, including a pre-
defined scoring system, quartile analysis, cluster/factor analysis and latent class analysis. The association 
of these patterns of CVD risk factors with intakes of food groups (e.g. fruits and vegetables, dairy, meats) 
and dietary patterns were investigated in order to identify dietary behaviours associated with CVD risk.  
 
Risk-benefit analysis of food fortification and food supplements in older adults 
Using the older adult cohort in the NANS dataset, fortified foods and food supplements consumed were 
identified. The foods being fortified within food groups and the nutrients added to foods and food 
supplements, together with their levels of addition were then determined. The contribution of fortified 
foods and food supplements to dietary intakes of energy, macronutrients and micronutrients were 
determined and the impact of consumption fortified food and food supplements on dietary quality and 
on nutritional status in older adults will be examined. Risk benefit analysis was carried out on current 
and possible future (using modelling studies) consumption patterns of fortified foods and food 
supplements, including risk of exceeding the Tolerable Upper Intake Level (TUL) for micronutrients and 
of reduced compliance with dietary guidelines, weighed against the benefit of enhanced nutritional 
adequacy for micronutrients. 
 
Estimation of food additive intake in Irish preschool children 
A supermarket survey was completed to fill in any gaps in the INFID Version 4 dataset with respect to 
food ingredient information and/or to account for key reformulations/changes that had occurred since 
data collection. Using data from the National Preschool Nutrition Survey (NPNS), the exposure of young 
Irish preschool children to a number of selected food additives was investigated, using three different 
exposure scenarios. In Tier 1, exposure was assessed using the Maximum Permitted Level (MPL) (as 
outlined in Regulation (EU) No. 1129/2011 and Regulation (EU) No 1131/2011) for the additive with no 
additive occurrence data. In Tier 2, exposure was assessed using the MPL for the food additive with 
occurrence data. In Tier 3, exposure was assessed using chemical concentration data (from the FSAI 
Chemical Sampling Programme) with occurrence data. These analyses were informed by the FSAI and 
other relevant stakeholders. 
 



3. Research Achievements/Results    

 
Dietary strategies for achieving nutrition goals in pre-school children: 

• Nutritional issues for young children in Ireland were found to be age-dependant and both 
nutrition goals and patterns of food consumption differed from age 1 to age 4 for some 
nutrients and foods. 

• To improve compliance with nutrition guidance for saturated fat, dietary strategies include 
intake of lower fat rather than full fat dairy products, leaner meats rather than higher fat cuts 
and lower consumption of confectionery. 

• To improve compliance with dietary fibre guidelines, dietary strategies include increased 
consumption of fruit and vegetables, brown/wholemeal bread and higher fibre RTEBCs such as 
wheat biscuits.  

• To improve compliance with salt intake goals, dietary strategies include choosing fresh meats 
rather than processed meats and lower salt varieties of bread, soups & sauces and processed 
meats.  

• To improve compliance with goals for micronutrients and LCPUFA, dietary strategies include 
increased intake of nutrient rich foods such as fish and fish dishes (for EPA and DHA) and of 
fortified foods such as Growing up milks (vitamin D and Fe for 1-2year olds) ready-to eat 
breakfast cereals (iron 3-4y year olds) and nutritional supplements (vitamin D 1-4y).  

• A stakeholder workshop held on 1st September 2016 facilitated engaging discussions among key 
stakeholders regarding the development of healthy eating guidelines for young children. 

 

Dietary strategies for achieving nutrition goals in older adults: 

• The results from this task provide the evidence base to revise the current healthy eating 
guidelines for older adults.  

• Nutritional issues for older adults in Ireland were similar to those of the younger adult 
population group (18-64y) however patterns of food consumption differed for some foods.  

• To improve compliance with nutrition guidance for saturated fat, dietary strategies include 
switching from dairy spreads and butter to unsaturated spreads and oils, choosing leaner meats, 
decreasing consumption of confectionery (biscuits, cakes & pastries) and choosing lower fat 
dairy products.  

• To improve compliance with dietary fibre guidelines, dietary strategies include choosing 
wholegrain varieties of cereal products and increasing intakes of fruit and vegetables.  

• To improve compliance with salt intake goals, dietary strategies include choosing fresh meats 
rather than processed meats and lower salt varieties of bread, soups & sauces and processed 
meats. Based on urinary salt data, findings also highlight the need to reduce intake of 
discretionary salt (i.e. that added at table or in cooking). 

• To improve compliance with goals for micronutrients, dietary strategies include increased intake 
of nutrient rich foods such as dairy products (for Vitamin B2 and Calcium) fish and fish dishes 
(for vitamin D) and of fortified foods such as ready-to eat breakfast cereals (for B vitamins & 
iron) and nutritional supplements for vitamin D and calcium.  

• A stakeholder workshop held on 1st September 2016 facilitated engaging discussions among key 
stakeholders regarding the development of healthy eating guidelines for older adults. 

 

 
Dietary behaviours associated with CVD risk in Irish adults: 

• Patterns of CVD risk were characterised using a pre-defined scoring system and cluster analysis.  

• For both male and female cohorts, clusters differed significantly in terms of metabolic health, namely 
measurements of BMI, total cholesterol, blood pressure, blood glucose and systolic blood pressure. 

• This was coupled to some differences in demographic and lifestyle traits including social class (males and 
females), physical activity and supplement usage (females only). 



• Those individuals in the unhealthy cluster based on CVD risk were older, heavier and had a more 
unfavourable metabolic profile. Those within the healthy cluster were younger and had a lower BMI and 
cholesterol levels.  

• A pattern of poor dietary quality was associated with those individuals within the unhealthy metabolic 
cluster whereas the opposite was true for the metabolically healthy cluster. 

• Despite this, there was no significant difference in food group consumption, nutrient intakes or healthy 
eating indices between cluster members for either gender was noted. 

 
Risk-benefit analysis of food fortification and food supplements in older adults 

• In this population of older adults, we found that over three quarters (77-78%) were consumers of fortified 
foods contributing 8.9% and 10.8% of mean daily energy intake in men and women respectively and that 
37% (men 31%, women 43%) of this age group consuming at least one nutritional supplement over the 
four day recording period.  

• Of the 211 different supplements consumed, 30% were multivitamin/mineral combinations, 12% were 
multivitamins, 11% were single vitamins, 8% were single minerals, 5% were multi-minerals, 20% were fish 
oils, 9% were other oils (including primrose/starflower oils) and 5% were categorised as ‘other’.   

• The main fortified foods consumed were ready to eat breakfast cereals, bread and rolls, fat spreads and 
reduced fat milks.  

• The overall findings were that the addition of nutrients to foods had a significant impact in reducing the 
prevalence of inadequate intakes of folate, iron and vitamin D in women aged 65 years and over but no 
significant reduction was observed in men. Fortification had no significant impact on reducing the 
prevalence of inadequate magnesium, zinc and vitamin C.   

• Nutritional supplement use reduced the prevalence of inadequate intakes of calcium and vitamin D and 
riboflavin in men and women and magnesium, iron, folate, vitamin C and zinc in women only. With regard 
to excess, for most micronutrients, there appears to be little or no risk of excessive intakes based on 
current dietary practices in Irish adults.  

• Very few individuals had intakes which exceeded tolerable upper levels (UL) for any micronutrient. While 
intakes exceeding the UL are not without some risk, the risk of adverse effects occurring is low as ULs are 
established using uncertainty factors to ensure that the risk of adverse effects is negligible for even the 
most sensitive individuals in a population.  

• These results showed that there is benefit in fortified food consumption and nutritional supplement use 
for some nutrients however inadequacies still exist for some nutrients in this cohort. 

 
Dietary and lifestyle patterns associated with intakes of wholegrain in Irish adults and their relationship with 
metabolic health 

• Similar to the younger Irish population, Irish adults have low intakes of whole grains with mean 
intakes of 28g/d.  

• Furthermore, less than 50% of the Irish adult population are meeting the recommendations of 
48g per day. Whole grain intakes were found to vary in terms of gender, social class and eating 
location. Females had higher intakes of whole grains compared with males.  

• Those classed as professional/managerial had significantly higher intakes of whole grains. Wheat 
was found to be the greatest contributor to whole grain intakes, with over 70% of total whole 
grain intakes coming from wheat and this was followed by oats at 21%.  

• In terms of food groups, breakfast cereals (40%) and bread & rolls (36%) were the highest 
contributors to whole grain intakes.  

• The majority of wholegrain was consumed at breakfast time in the home.  

• Additionally, we identified that high consumers of whole grains had significantly higher intakes 
of a number of nutrients including carbohydrate, dietary fibre, magnesium, potassium and 
phosphorus.  

• Overall, these individuals were regarded as having a better diet quality, according to the 
Mediterranean diet score. In general, these results indicate that similar to Irish children and 
teenagers, Irish adults have low intakes of whole grains and are not meeting the 
recommendations. Dietary strategies to increase whole grain intakes using modelling techniques 



suggest that breakfast cereals would result in the highest increase in whole grain intakes per 
day. 

 
Estimation of food additive intake in Irish preschool children 

• Although crude assessments showed that intakes were above the Acceptable Daily Intake (ADI) 
for quinoline yellow (E104) and Ponceau 4R (E124), the intakes of all for all six artificial colours 
were below the ADI in the refined Tier 3 assessment.  

• Intakes of steviol glycosides estimated by crude and refined assessments showed that steviol 
glycoside intake by NPNS participants were within safe limits.  

• Within the preservative group, intakes of benzoates were below the ADI for all tiers.  

• However sorbates exceeded the ADI at Tiers 1 and 2 and for high consumers in Tier 3, which is 
of concern, particularly for this age group. Although it should be noted the ADI for sorbates has 
been recently revised and this should be taken into consideration when interpreting these 
results.  

• In summary, the consumption of all additives with the exception of sorbates by high consumers, 
are currently within safe limits. 

 

 

4. Impact of the Research 
 
The project was carried out by an experienced multi-disciplinary research team with strong links to 
related ongoing research in food and health sciences. The research builds on and further develops 
existing collaborations in the areas of the food and health sciences that strengthens Ireland’s capability 
in this area and maintains Ireland’s position at the forefront of research on food consumption and 
health in the EU. 
 
This research has also resulted in specialized training for researchers and has enhanced the pool of 
scientific expertise available to the Irish Food Industry and agencies involved in food and health policy 
development and regulation.  
 
Findings from this research provide an important base of scientific knowledge to address both nutrition 
and food safety issues of relevance to development and implementation of public health policy and to 
the needs of the food industry.  
 
Food industry: 
The project PIs and researchers have ongoing active engagement with the food industry and provide 
relevant data from the project to support the needs of food companies (e.g. Kelloggs, Danone, Nestle, 
CPW), food industry bodies (FDII, Nutrition and Health Foundation, National Dairy Council, Beverage 
Council of Ireland, The Irish Bread Bakers Association (IBBA), IDACE - European Dietetic Food Industry 
Association, ILSI Europe), Food for Health Ireland and Meat Technology Ireland   
 
These data have been used for the benefit of the Irish food industry: 
 
• To investigate the role and contribution of specific food categories in the diet in order to 
underpin product development and promotion and as an evidence base to support their nutrition and 
health orientated marketing: 
 
Industry reports: 

✓ Role of the newly formulated Danone growing up milk in the diets of Irish children aged12-36 
months (report commissioned by Danone Nutricia Early Life Nutrition) (UCC) 



✓ Report on simulating the impact of replacing cows’ milk with Nestlé growing-up-milk (SMA PRO 
Toddler Milk) on nutrient intakes in children aged 12 to 36 months (report commissioned by 
Nestle UK & Ireland) (UCC) 

✓ Report on the pattern of white and wholemeal bread consumption in Irish adults and pre-school 
children (report commissioned by the IBBA) (UCD) 

✓ Report on the role of yogurt in the diet of the Irish population (report commissioned by Danone 
Dairy)(UCC) 

✓ Report on dairy intakes among Irish adults aged ≥65 years  (report commissioned by the 
National Dairy Council) (UCD) 

✓ Report on dairy intakes among Irish adults aged 18-64yrs  (report commissioned by the National 
Dairy Council) (UCD) 
 

 
• Project researchers have participated at a number of industry organized workshops/seminars 
for health care professionals to support product promotion (see section 4B iv) 
 
• Discussions are ongoing with other sectors of the Irish food industry (Danone Dairy, Nestle 
Nutrition) with a view to application of the databases to the needs of these sectors, e.g. to support new 
product development and product promotion and as an evidence base to support their nutrition and 
health orientated marketing.  
 
 
 Benefit for Irish society /citizens 
This research has provided an evidence base to support national and international policy regarding 
nutrition, health & food safety. Findings are being used by policy makers, health care professionals and 
the food industry to help inform and promote good dietary habits. It is also advancing national health 
goals by reducing public spending on diseases with a dietary link such as CVD and obesity).   
 
Regulatory authorities/policy makers: 
Availability of this data to regulatory authorities and policy makers helps to ensure that policy 
development for food safety and nutrition at national and EU level is strongly evidence-based and 
protective of public health and reflects national needs but is not unnecessarily restrictive for industry. 
The project PIs and researchers have ongoing active engagement with policy makers and provide 
relevant data from the project to a range of stakeholders to inform policy making at national and EU 
level, including FSAI, Safefood, HSE, DoHC, EFSA, food companies (e.g. Kelloggs, Danone, Nestle) and 
food industry bodies (FDII, Nutrition and Health Foundation, National Dairy Council, Beverage Council of 
Ireland, IDACE - European Dietetic Food Industry Association, ILSI Europe, IBBA).  Policy issues addressed 
include healthy eating guidelines, salt and saturated fat reduction programmes, healthy ageing, safety of 
energy drinks, obesity prevention, EU regulation of toddler foods and food fortification, exposure to 
food additives and contaminants. 
 
Examples include: 

• Healthy eating guidelines: data from the NANS database is being used by the FSAI to support the 
planned development of healthy eating guidelines for the older Irish population.  
 

• Healthy eating guidelines: data from NPNS database is being used by the FSAI to support the 
development of healthy eating guidelines for the very young children.   

 

• Obesity prevention – NANS and NPNS provide updated data on diet and obesity to FSAI, DOHC, 
HSE and SafeFood to support policies and programmes for addressing obesity in the Irish 
population  

 



• EU regulation of toddler foods - data from the NPNS used to assess the nutritional role of 
toddler foods and to inform EFSA and the European Commission. 

 

• EFSA - in collaboration with the FSAI, the EFSA call CFT/EFSA/DCM/2011/01 ‘Update of the EFSA 
Comprehensive European Food Consumption Database’ has been addressed. The data from 
NANS have previously been restructured for inclusion in EFSA’s Comprehensive European Food 
Consumption Database. To complement this, the data from NPNS in collaboration with the FSAI 
are currently being restructured for inclusion in EFSA’s Comprehensive European Food 
Consumption Database. 

 

• Maximum safe levels of nutrients - data from the NANS, NPNS and earlier IUNA databases on 
children and teens used to support the establishment of maximum safe levels of vitamins and 
minerals in fortified foods and food supplements (FSAI, European Commission) 
 

• Energy drinks-data from the NANS and earlier databases used to investigate the consumption 
and safety of energy drinks consumed by teenagers and adults in Ireland (Safefood) 

 

• Estimation of food chemical intake in Irish preschool children-data from NPNS used to 
investigate the intake of food chemicals in young children and to inform EFSA and the European 
Commission. 
 

• Impact of mandatory fortification of bread and flour with folic acid in the Republic of Ireland-
Data from NANS used to inform the updated Report on Folic Acid and the prevention of Birth 
Defects in Ireland (FSAI, DoHC). 

 
Scientific community: 
 
The research has resulted in a significant output of research papers which have been published in 
international journals in addition to many published conference abstracts and contributions (national 
and international) (See 4b). These have made important contributions to scientific knowledge in this 
field. 
 
The continuity of this research and the sustaining of the experienced research team have permitted a 
number of successful applications for further funding including: 
 

EU Joint Programme Initiative A Healthy 
Diet for a Healthy Life (UCC partner) 

Development of Riboflavin biomarkers to relate dietary 
sources with status, gene-nutrient Interactions and validated 
health Effects in adult cohorts  

FIRM (UCC-Coordinator; UCD partner) National Children’s Food Consumption Survey II (NCFS II) 

FIRM (UCC-Co-ordinator) Development of biofortification approaches for enhanced 
vitamin K content of foods 

Meat Technology Ireland (EI & meat 
industry (UCC partner) 

Analysis of Irish Universities Nutrition Alliance (IUNA) 
national food   consumption databases to determine the role 
of beef and lamb in   the Irish diet (as part of programme 7 
meat and health) 

FIRM (UCD-Coordinator; UCC partner) Disaggregation of food consumption databases to raw 
agricultural commodity values for estimation of intakes of 
pesticide residues  

FIRM (UCD partner) Nutritional composition, human health implications and 
marketing opportunities for beef from a grass-based 
production system 



 

International Sweeteners Association 
(ISA) / Scientific Institute of Public 
Health (Belgium) – (UCD – Co-ordinator) 

Dietary intakes of six intense sweeteners by Irish adults 

 
 

4(a) Summary of Research Outcomes 

 

(i) Collaborative links developed during this research 

 
The PIs and researchers involved in this research have developed new collaborative links and 
strengthened existing ones in both food industry and academia. These include links with food industry 
(Danone, Kelloggs, Nestle, CPW), and academia (Dublin Institute of Technology, Ulster University, 
University of British Columbia, Canada, University of East Anglia, Newcastle university) and academic-
industry partnerships such as Meat Technology Ireland. 
 

(ii) Outcomes where new products, technologies and processes were developed 

and/or adopted  

 
This research project has further developed the IUNA databases, with particular emphasis on the NANS 
and NPNS nutrient and food ingredient and composition databases.  
 
NANS database (further developed)- This project has resulted in further development and exploitation 
of the state of the art national database of food consumption in adults. These data provide Irish industry 
with a key resource for product development and product promotion and as an evidence base to 
support their nutrition and health orientated marketing, including investigating the dietary roles of 
foods, intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 
NPNS database (further developed)- This project has resulted in further development and exploitation 
state of the art national database of food consumption in preschool children provides Irish industry with 
a key resource for  product development and product promotion and  as an evidence base to support 
their nutrition and health orientated marketing, including investigating the  dietary roles of foods, 
intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 

Irish supplemental food composition database (further developed) This project has resulted in further 
development of the Irish Supplemental Food Composition Database which contains data on macro- and 
micronutrients, including fatty acids, added sugars, folic acid, vitamin D, sodium, and carotenoids and 
other bioactive components, for Irish foods and recipes for composite dishes (both restaurant and home 
cooked foods), reformulated foods, nutrient supplements, fortified foods, and foods for young children.  
It is a key resource for estimation of intakes of a wide range of nutrients from foods, including fortified 
foods and food supplements. 
 
National food ingredient databases (further developed)-This project has resulted in further 
development and updating of INFID which contain data for food ingredients, added nutrients and 
packaging for Irish foods consumed in the NANS and NPNS studies, respectively, and are key resources 
for estimation of exposure of Irish population groups to a wide range of ingredients e.g. additives. 
 



 
New technologies used included using probabilistic modelling software (Dazult, Kildare) to assess the 
effectiveness of dietary strategies for achieving nutrition goals. Probabilistic modelling was also used to 
conduct a comprehensive estimate of consumption of food additives. 
 
 

(iii) Outcomes with economic potential  
 
NANS database (further developed)- This project has resulted in further development and exploitation 
of the state of the art national database of food consumption in adults. These data provide Irish industry 
with a key resource for product development and product promotion and as an evidence base to 
support their nutrition and health orientated marketing, including investigating the dietary roles of 
foods, intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 

NPNS database (further developed)- This project has resulted in further development and exploitation 
state of the art national database of food consumption in preschool children provides Irish industry with 
a key resource for  product development and product promotion and  as an evidence base to support 
their nutrition and health orientated marketing, including investigating the  dietary roles of foods, 
intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 
Irish supplemental food composition database (further developed) This project has resulted in further 
development of the Irish Supplemental Food Composition Database which contains data on macro- and 
micronutrients, including fatty acids, added sugars, folic acid, vitamin D, sodium, and carotenoids and 
other bioactive components, for Irish foods and recipes for composite dishes (both restaurant and home 
cooked foods), reformulated foods, nutrient supplements, fortified foods, and foods for young children.  
It is a key resource for estimation of intakes of a wide range of nutrients from foods, including fortified 
foods and food supplements. 
 

National food ingredient databases (INFID) (further developed)-This project has resulted in further 
development and updating of INNFID which contain data for food ingredients, added nutrients and 
packaging for Irish foods consumed in the NANS and NPNS studies, respectively, and are key resources 
for estimation of exposure of Irish population groups to a wide range of ingredients e.g. additives. 
 
Industry reports: 

✓ Role of the newly formulated Danone growing up milk in the diets of Irish children aged12-36 
months (report commissioned by Danone Nutricia Early Life Nutrition) (UCC) 

✓ Report on simulating the impact of replacing cows’ milk with Nestlé growing-up-milk (SMA PRO 
Toddler Milk) on nutrient intakes in children aged 12 to 36 months (report commissioned by 
Nestle UK & Ireland) (UCC) 

✓ Report on the pattern of white and wholemeal bread consumption in Irish adults and pre-school 
children (report commissioned by the IBBA) (UCD) 

✓ Report on the role of yogurt in the diet of the Irish population (report commissioned by Danone 
Dairy)(UCC) 

✓ Report on dairy intakes among Irish adults aged ≥65 years  (report commissioned by the 
National Dairy Council) (UCD) 

✓ Report on dairy intakes among Irish adults aged 18-64yrs  (report commissioned by the National 
Dairy Council) (UCD) 



 

 (iv) Outcomes with national/ policy/social/environmental potential 
 
NANS database (further developed)- This project has resulted in further development and exploitation 
of the state of the art national database of food consumption in adults. These data provide Irish industry 
with a key resource for product development and product promotion and as an evidence base to 
support their nutrition and health orientated marketing, including investigating the dietary roles of 
foods, intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 
NPNS database (further developed)- This project has resulted in further development and exploitation 
state of the art national database of food consumption in preschool children provides Irish industry with 
a key resource for  product development and product promotion and  as an evidence base to support 
their nutrition and health orientated marketing, including investigating the  dietary roles of foods, 
intakes of nutrients and bioactive constituents, risk-benefit of food fortification and nutritional 
supplements, relationship of food and nutrient intake to body weight and health, exposure assessment 
to food additives. 
 
Irish supplemental food composition database (further developed) This project has resulted in further 
development of the Irish Supplemental Food Composition Database which contains data on macro- and 
micronutrients, including fatty acids, added sugars, folic acid, vitamin D, sodium, and carotenoids and 
other bioactive components, for Irish foods and recipes for composite dishes (both restaurant and home 
cooked foods), reformulated foods, nutrient supplements, fortified foods, and foods for young children.  
It is a key resource for estimation of intakes of a wide range of nutrients from foods, including fortified 
foods and food supplements. 
 

National food ingredient databases (INFID) (further developed)-This project has resulted in further 
development and updating of INNFID which contain data for food ingredients, added nutrients and 
packaging for Irish foods consumed in the NANS and NPNS studies, respectively, and are key resources 
for estimation of exposure of Irish population groups to a wide range of ingredients e.g. additives. 
 
Industry reports: 

✓ Role of the newly formulated Danone growing up milk in the diets of Irish children aged12-36 
Industry reports: 

✓ Role of the newly formulated Danone growing up milk in the diets of Irish children aged12-36 
months (report commissioned by Danone Nutricia Early Life Nutrition) (UCC) 

✓ Report on simulating the impact of replacing cows’ milk with Nestlé growing-up-milk (SMA PRO 
Toddler Milk) on nutrient intakes in children aged 12 to 36 months (report commissioned by 
Nestle UK & Ireland) (UCC) 

✓ Report on the pattern of white and wholemeal bread consumption in Irish adults and pre-school 
children (report commissioned by the IBBA) (UCD) 

✓ Report on the role of yogurt in the diet of the Irish population (report commissioned by Danone 
Dairy)(UCC) 

✓ Report on dairy intakes among Irish adults aged ≥65 years  (report commissioned by the 
National Dairy Council) (UCD) 

✓ Report on dairy intakes among Irish adults aged 18-64yrs  (report commissioned by the National 
Dairy Council) (UCD) 
 

National reports: 
 



✓ Impact of mandatory fortification of bread and flour with folic acid in the Republic of Ireland-
Data from NANS used to inform the updated Report on Folic Acid and the prevention of Birth 
Defects in Ireland (FSAI, DoHC). 

 
✓ Energy drinks-data from the NANS and earlier databases used to investigate the consumption 

and safety of energy drinks consumed by teenagers and adults in Ireland (Safefood) 
 
 

4 (b)  Summary of Research Outputs 

 

(i) Peer-reviewed publications, International Journal/Book chapters. 
 

Walton J, Kehoe L, McNulty BA, et al. (2017) Nutrient intakes and compliance with nutrients 

recommendations in children aged 1-4 years in Ireland. J Hum Nutr doi: 10.1111/jhn.12452. 

 

Lenighan, Y.M., Nugent A.P., Li, K.F., Brennan, L., Walton, J., Flynn, Roche H.A., McNulty, B.A. (2017) 

Processed red meat contribution to dietary patterns and the associated cardio-metabolic outcomes (BJN, 

accepted publication in press) 

 

McNulty, B. A., Nugent, A. P., Walton, J., Flynn, A., Tlustos, C. and Gibney, M. J. (2017) 'Iodine intakes and 

status in Irish adults: is there cause for concern?' BJN, 117(3), 422-431.  

 

Feeney EL, O’Sullivan A, Nugent AP, et al. (2017) Patterns of dairy food intake, body composition and 

markers of metabolic health in Ireland: results from the National Adult Nutrition Survey. Nutr Diabetes 

20;7 (2): e243. 

 

Gibbons H, Michielsen CJR, Rundle M, et al. (2017) Demonstration of the utility of biomarkers for dietary 

intake assessment; proline betaine as an example. Mol Nutr Food Res doi: 10.1002/mnfr.201700037. 

 

Kehoe L, Walton J, McNulty BA, et al. (2016) Dietary strategies for achieving adequate vitamin D and iron 

intakes in young children in Ireland. J Hum Nutr doi: 10.1111/jhn.12449. 

 

Hayes A, Hennessey A, Walton J, et al. (2016) Phylloquinone intakes and food sources, vitamin K status, 

and associations with a marker of bone resorption in a nationally representative sample of Irish adults.  J. 

Nutr 146 (11): 2274-2280. 

 

O’Connor L, Walton J and Flynn A (2016) Fruit and vegetable intakes, sources and contribution to total 

diet, in very young children (1–4 years): The Irish National Pre-School Nutrition Survey. Br J Nutr 115 (12): 

2016-2202. 

 

Li K, Brennan L, McNulty BA, et al. (2016) Plasma fatty acid patterns reflect dietary habits and metabolic 

health: a cross-sectional study. Mol Nutr Food Res 60: 2043-2052.doi: 10.1002/mnfr.20150071. 

 

Li K, McNulty BA, Tiernery AM, et al. (2016) Dietary fat intakes in Irish adults in 2011: how much has 

changed in 10 years? Br J Nutr 115 (10): 1798-1809 

 

Martyn DM, Nugent AP, McNulty BA, et al. (2016) Dietary intake of four artificial sweeteners by Irish pre-

school children. Food Addit Contam Part A: 1-11. 

 

http://dx.doi.org/10.1111/jhn.12449
http://dx.doi.org/10.1111/jhn.12449


Feeney EL, Nugent AP, McNulty B, et al. (2017) An overview of the contribution of dairy and cheese 

intakes to nutrient intakes in the Irish diet: results from the National Adult Nutrition Survey. B J Nutr 115 

(4): 709-717. 

 

Hennessy A, Browne F, Kiely M, et al. (2016) The role of fortified foods and nutritional supplements in 

increasing vitamin D intake in Irish preschool children. Eur J Nut 56 (3): 1219-1231 

Black LJ, Walton J, Flynn A, et al. (2015) Small Increments in Vitamin D Intake by Irish Adults over a 

Decade Show That Strategic Initiatives to Fortify the Food Supply Are Needed. J Nutr 145 (5): 969-76. 

Hennessy A, Hannon EM, Walton J, et al. (2015) Impact of voluntary food fortification practices in Ireland: 

trends in nutrient intakes in Irish adults between 1998-9 and 2008-10. Br J Nutr 113: 310-320.  

Hopkins SM, Gibney MJ,  Nugent AP, et al. (2015) Impact of voluntary fortification and supplement use on 

dietary intakes and biomarker status of folate and vitamin B-12 in Irish adults. Am J Clin Nutr 101(6): 

1163-72 

O'Brien SA, Livingstone BE, McNulty BA, et al. (2015) Secular trends in reported portion size of food and 

beverages consumed by Irish adults Br J Nutr 113(07): 1148-1157 

Lyons J, Walton J and Flynn A (2015) Food portion sizes and dietary quality in Irish children and 

adolescents. Public Health Nutr 18: 1444-1452 

O'Connor L, Walton J and Flynn A (2015) Dietary energy density: estimates, trends and dietary 

determinants for a nationally representative sample of the Irish population (aged 5–90 years) Br J Nutr 

113: 172-180. 

Walton J, Hannon EM and Flynn A (2015) Nutritional quality of the school-day diet in Irish children (5-12 

years). J Hum Nutr Diet 28(1): 73-82. 

Zhao Y, Monaghan FJ, McNulty BA, et al. (2015) α-Tocopherol stereoisomers in human plasma are 

affected by the level and form of the vitamin E supplement use. J Nutr 145 (10): 2347-54. 

 

(ii) Popular non-scientific publications and abstracts including those presented 

at conferences  

 
Walton J, Evans K, Kehoe L, et al. (2016) Intakes and sources of dietary sugars in Irish pre-school children 

aged 1-4 years. Proc Nutr Soc 75, (OCE3) E217 

Evans K, Kehoe L, Walton J, et al. (2016) Intakes and sources of energy, macronutrients and dietary fibre 

in older Irish adults aged ≥ 65 years.  Proc Nutr Soc 75, (OCE3) E215 

Kehoe L, Walton J, McNulty BA, et al.  (2016) Dietary strategies for achieving adequate vitamin D and iron 

intakes in Irish pre-school children aged 1-4 years. Proc Nutr Soc 75, (OCE3) E165 



Kehoe L, Walton J, Nugent AP, et al. (2016) Impact of mandatory fortification of bread and flour with folic 

acid in the Republic of Ireland. Proc Nutr Soc 75, (OCE3) E88 

Lyons J, Walton J, McNulty BA, et al. (2016) Food portion sizes and their relationship with dietary energy 

density in Irish adults. Proc Nutr Soc 75, (OCE3) E223 

Geraghty A, Molloy AM, McNulty BA, et al. (2016) Examination of folate and dietary factors influencing 

the methylome in healthy adult females. Proc Nutr Soc 75, (OCE3) E131 

Feeney EL, McNulty BA, Walton J, et al. (2016) Interaction between bitter taste receptor gene TAS2R38 

and obesity-related gene TMEM with respect to energy intake in an adult population. Proc Nutr Soc 75, 

(OCE3) E250 

Gibbons H, Carr E, Frost GS, et al. (2016) Metabolomic based identification of clusters that reflect dietary 

patterns. Proc Nutr Soc 75, (OCE3) E175 

Buffini M, O’ Donovan CB, Nugent AP, et al. (2016) Cardiovascular disease risk in Irish adults. Proc Nutr Soc 

75, (OCE3) E231 

Lenighan YM, Nugent AP, Li K, et al. (2016) Processed red meat contribution to Irish dietary patterns, 

defined by cluster analysis. Proc Nutr Soc 75, (OCE3) E172 

Evans K, Walton J and Flynn A (2016) Caffeine intake in a representative sample of Irish adults aged 18-64 

years. Proc Nutr Soc 75, (OCE1) E40 

Kehoe L, Walton J, McNulty BA, et al. (2016) The National Adult Nutrition Survey: Dietary determinants of 

micronutrient intake in older Irish adults. Proc Nutr Soc 75, (OCE1) E41 

Devlin NFC, McNulty BA, Walton J, et al. (2015) Whole grain intake and nutrient health in Irish adults. Proc 

Nutr Soc, 74 (OCE1) E63 

Zhao Y, Monahan FJ, McNulty BA, et al. (2015) Vitamin E status has an impact on plasma n-3 fatty acid 

proportion in a healthy adult Irish population. Proc Nutr Soc, 74 (OCE4) E207 

Kehoe L, Walton J, McNulty BA, et al. (2015) Dietary determinants of vitamin D intake in Irish pre-school 

children aged 1–4 years. Proc Nutr Soc 74 (OCE4) E219 

Feeney EL, Regan A, Wall P, et al. (2015) Nutritious and delicious? Consumer perspectives on Cheddar 

Cheese vs the dietary nutrient contribution of cheddar in Ireland. Proc Nutr Soc 74, (OCE4) E225 

Hennessy A, Walton J, Hayes A, et al.  (2015) Vitamin K1 intakes and adequacy in 18–64-year-old Irish 

adults over a recent decade. Proc Nutr Soc, 74 (OCE4) E228 



Hayes A, Hennessy A , Walton J, et al. (2015) Associations between vitamin K status and skeletal and 

cardio-metabolic health indices in 18–64-year-old Irish adults. Proc Nutr Soc, 74 (OCE4) E229 

Evans K, Walton J and Flynn A (2015) Consumption of energy drinks in a representative sample of Irish 

adults aged 18–64 years. Proc Nutr Soc 74, (OCE4) E240 

Nugent AP, Devlin NFC, Walton J, et al. (2015) Is there a relationship between whole grain intake and 

biomarkers of nutritional status? Proc Nutr Soc, 74 (OCE4) E241 

Lenighan YM, Nugent AP, Roche HM, et al. (2015) Processed red meat consumption, socio-demographic 

characteristics and cardio-metabolic risk. Proc Nutr Soc, 74 (OCE5) E317 

Lenighan YM, Nugent AP, Li KF, et al. (2015) Dietary and plasma fatty acid concentrations associated with 

processed red meat consumption. Proc Nutr Soc, 74 (OCE5) E331 

Kehoe L, Walton J, McNulty BA, et al. (2015) Dietary determinants of iron intake in Irish pre-school 

children. Ann Nutr Metab 67 (suppl 1): 1-601 

McNulty BA, Nugent AP, Tlustos C, et al. (2015) Iodine intakes in Irish preschool children. Ann Nutr Metab 

67 (suppl 1): 1-601 

McNulty BA, Nugent AP, Tlustos C, et al. (2015) Iodine intakes and status in the Irish population – is there 

cause for concern? Ann Nutr Metab 67 (suppl 1): 1-601 

Feeney EL, McNulty BA, Walton J, et al. (2015) Reported cheese consumption is not associated with 

dietary sodium intake, as measured by urinary excretion. Ann Nutr Metab 67 (suppl 1): 1-601 

McNulty BA, Nugent AP, Tlustos C, et al. (2015) Iodine intakes and status in the Irish population – is there 

cause for concern? Ann Nutr Metab 67 (suppl 1): 1-601 

Walton J, Browne F, McNulty BA, et al. (2015) Nutritional supplement use and impact on nutrient 

adequacy in older Irish adults. Ann Nutr Metab 67 (suppl 1): 1-601 

Gibbons H, McNulty BA, Nugent AP, et al. (2014) Identification of biomarkers of sugar 

sweetened beverage intake. Proc Nutr Soc 73, (OCE2) E45 

Li KF, McNulty BA, Tierney AM, et al. (2014) Relationship between patterns of circulating FA and 

metabolic health. Proc Nutr Soc 73, (OCE2) E46 

Evans K, Walton J and Flynn A (2014) Food group intakes of a representative sample of pre-school children 

in Ireland. Proc Nutr Soc 73, (OCE2) E48 

Hennessy Á, Joyce J, O'Connor C, et al. (2014) The impact of voluntary fortification practices on adequacy 

of micronutrient intake in older adults in Ireland. Proc Nutr Soc 73, (OCE2) E83 



Hennessy Á, Walton J, McNulty BA, et al. (2014) Micronutrient intakes and adequacy of intake in older 

adults in Ireland. Proc Nutr Soc 73, (OCE2) E93  

 

(iii) National Report 

 
Kehoe L, Walton J, Flynn A & Nugent A (2016) Impact of mandatory fortification of bread and flour 
with folic acid in the Republic of Ireland Pgs72-79 (Appendix 2) in Updated Report on Folic Acid and 
the prevention of Birth Defects in Ireland. 

Safefood (2016) Energy drinks in Ireland –a review (contribution of data from NANS and NTFS to this 
report) 

 

(iv) Workshops/seminars at which results were presented  

 
Speaker Event Topic Date 

Janette Walton Danone Baby Nutrition event 
for Health Care Professionals 
on the diets of Irish pre-
schoolers (Dublin)  

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

16/07/14 

Janette Walton Danone Baby Nutrition event 
for Health Care Professionals 
on the diets of Irish pre-
schoolers (Cork) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

24/07/14 

Janette Walton Nestle UK and Ireland 
workshop on toddler nutrition 
(Gatwick, UK) 

Invited member of advisory 
panel on toddler nutrition 

23/07/14 

Janette Walton World Sugar Research 
Organisation scientific meeting  
(Barcelona, Spain) 

Invited speaker on: What do 
we really know about sugar 
intake? 

29/05/14 

Janette Walton Cow & Gate Infant Nutrition 
workshop for medical sales 
team (Kildare) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

04/11/14 

Breige McNulty Irish Dental Society Invited speaker: Nutrient 
intakes in Irish pre-schoolers 

16/10/14 

Janette Walton Cow & Gate Infant Nutrition 
workshop for health care 
professionals (Dublin) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

25/03/15 

Janette Walton Cow & Gate Infant Nutrition 
workshop for health care 
professionals (Cork) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

29/04/15 

Janette Walton Cow & Gate Infant Nutrition 
workshop for health care 
professionals (Galway) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

07/05/15 



Janette Walton Cow & Gate Infant Nutrition 
workshop for health care 
professionals (Tullamore) 

Invited speaker: Diet of the 
Irish Pre-schooler-findings 
from the National Pre-school 
Nutrition Survey 

21/05/15 

Janette Walton Nestle (UK & I )Commentary 
on toddler diets based on the 
National Preschool Nutrition 
Survey 

Commentary-Understanding 
the diet of the Irish toddler 

01/05/15 

Breige McNulty 1st Croatian Food Saftey Risk 
Assessment Conference 

The Irish National Food 
Consumption Surveys - 
Application and Uses 

07/10/15 

Janette Walton 
Breige McNulty 
Albert Flynn 

Stakeholder workshop to 
facilitate exchange of views on 
the evidence base for 
developing healthy eating 
guidelines for preschool 
children and older adults  

Strategies for healthy eating 
in the young and the old’ 
Evidence from IUNA dietary 
surveys 

01/09/16 

 
 

(iv) Intellectual Property applications/licences/patents 

 

 n/a 
 
 

(v) Other 

 

 

 

5. Scientists trained by Project 

 

Total Number of PhD theses:                0 
 

Total Number of Masters theses:              1 

 
Laura Kehoe, UCC, Dietary strategies for achieving nutrition goals for pre-school children: 
Submitted Jan 8 2016; Graduated June 2016 
 
 
 

6. Permanent Researchers  

 

Institution Name Number of Permanent staff 

contributing to project  

Total Time contribution 

(person years) 

UCD 

UCC 

5 

1  

                   0.34 

                   0.15 

 

Total 7                     0.49 

 



7. Researchers Funded by DAFM 

 

Type of Researcher Number Total Time contribution (person 

years) 

Post Doctorates/Contract 

Researchers 

8 8.709 

PhD students 0  

Masters students 0  

Temporary researchers 0  

Other   

Total  8.709 

 

 

 

8. Involvement in Agri Food Graduate Development Programme 

 

Name of Postgraduate / contract 

researcher 

Names and Dates of modules attended 

N/A  

 

 

 

 

 

 

9. Project Expenditure 

 

Total expenditure of the project:     €579,080 

 

Total Award by DAFM:      €596,942 

 

Other sources of funding including benefit in kind and/or  

cash contribution(specify):      € 

 

 



Breakdown of Total Expenditure 

 

 

 

10. Leveraging 
 
The partners have obtained funding support from national and EU agencies to further update, develop and exploit 
the existing IUNA databases including collection of new data for school-aged children using comparable 
methodologies. The continuity of this research expertise and activity allows provision of up to date scientific 
knowledge to underpin new food product development and promotion by the Irish food industry. It also 
strengthens existing collaborations in food for health research between research groups on the island of Ireland  
 
Funding leveraged from this award includes the following:   
 
EU-JPI HDHL- 2016 Development of Riboflavin biomarkers to relate dietary sources with status, gene-nutrient 
interactions and validated health effects in adult cohorts (UCC partner) 
 
Meat Technology Ireland 2016- Analysis of Irish Universities Nutrition Alliance (IUNA) national food consumption 
databases to determine the role of beef and lamb in   the Irish diet (as part of programme 7 meat and health) (UCC 
partner) 
 
FIRM 2015-National Children’s Food consumption survey II (UCD Co-ordinator; UCD partner) 
 
FIRM 2015- Development of biofortification approaches for enhanced vitamin K content of foods (UCC 
coordinator) 
 
International Sweeteners Association (ISA) / Scientific Institute of Public Health (Belgium) (2015) Dietary intakes of 
six intense sweeteners by Irish adults– (UCD – Co-ordinator) 
 
FIRM 2014- Pesticide exposure-application of the NANS database- Disaggregation of food consumption databases 
to raw agricultural commodity values for estimation of intakes of pesticide residues-FSAI and DAFM (UCD Co-
ordinator; UCC partner)  
 

Category 
University College 

Cork 

University College 

Dublin 
Total 

Contract staff 240,112 173,451 413,563 

Temporary staff    

Post doctorates    

Post graduates    

Consumables 9,925 7,852 17,777 

Travel and 

subsistence 
7,693 4,494 12,187 

Sub total 257,730 185,797 443,527 

Durable equipment 1,262 1,233 2,495 

Other    

Overheads 77,319 55,739 133,058 

Total 336,311 242,769 579,080 



FIRM-2014-Nutritional composition, human health implications and marketing opportunities for beef from a grass-
based production system (UCC partner) 

 

 

11. Future Strategies  
 
Future strategies will involve further development, updating and exploiting of Irish national food 
consumption databases and inter-related datasets together with the maintenance of databases and 
management of data access.  The current research builds on and further develops existing 
collaborations in the area of the food and health sciences. The databases established on food 
consumption and health provide scientific data to underpin innovation and competitiveness in the Irish 
food industry and to ensure that development and implementation of policy for food safety and 
nutrition at national and EU level is strongly evidence-based and reflects national needs including (but 
not limited to) the development of healthy eating guidelines, exposure assessments for food chemical 
and risk-benefit analyses for nutritional supplements and fortified foods. The ongoing research 
programme has positioned Ireland at the forefront of research on food consumption and health in the 
EU. 


