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Proportion of older adults increasing 







Progression from normal aging to Alzheimer’s disease or another 
dementia  

http://www.alz.uci.edu/alzheimers-disease/ 
 

• Mild Cognitive Impairment (MCI) - memory and/or other cognitive 
difficulties disrupt everyday life and are noticeable to the person affected 
and/or others, but are not severe enough to interfere with basic living skills 

• An individual with MCI will score significantly lower than others of the same 
age on neuropsychological measures of particular cognitive domains 

• Some studies suggest that up to 10-20% of older adults age > 65 y have MCI 



Nutrition and healthy ageing 

• As proportion of older people increases, so will incidence of 
chronic diseases and proportion of the population with disability 

• Strategies that reduce age-related morbidity and reduce chronic 
disease prevalence are therefore important for healthy ageing 

• Good nutrition contributes to health of older people and their 
ability to recover from illness 

• May help lessen the burden of health costs by enabling older 
people to remain independent for as long as possible and improve 
QoL 



Talk overview 

1) Nutrition and cognitive function 

Alcohol intake; B-vitamin intake; Fish intake; Mediterranean diet 

2) Conducting dietary intervention studies 

3) Conducting dietary intervention studies in older 
people 



 

 

 

 

Nutrition and cognitive function 



Plassman et al., 2010 

“On the basis of observational studies, evidence that 
supported the benefits of selected nutritional factors...was 
limited.” 

Direction of Association and Factors Quality of Evidence 
Decreased risk   
Mediterranean diet   Low 
N-3 fatty acids   Low 
 
No association 
Vitamins B6, B12, folic acid  Low 
Alcohol intake   Low 



Daviglus et al., 2011 

Mediterranean-type diet, folic acid 
intake, low or moderate alcohol 

intake...were associated with 
decreased risk.  The quality of 

evidence was low for all of these 
associations. 



Alcohol – meta-analyses 

 Peters et al., 2008; Anstey et al., 2009 

•Association with reduced risk of AD and dementia 
•No association with risk of cognitive decline 
 



Alcohol 

• Evidence strongest for wine but not conclusive 

• Studies varied, with differing lengths of follow up, 
measurement of alcohol intake, inclusion of true 
abstainers and assessment of potential 
confounders 

• Interventions not feasible; best evidence comes 
from longitudinal studies 

• Alcohol proposed to have CV and/or 
haematological effects, but also potential direct 
“neuroprotective” actions 

 

 
Peters et al., 2008; Collins et al., 2009 



B-vitamins 

• Data from cohort studies of dietary or 
supplemental B-vitamin intake contradictory 

• High serum B vitamins related to lower AD risk 
and better cognitive function 

• Intervention studies conflicting – lower doses 
may be more beneficial 

• Effects may depend on stage of disease 

Otaegui-Arrazola et al., 2014 



Malouf et al., 2009 

Wald et al., 2010 



Regional loss of grey matter 
volume in placebo and B-

vitamin groups  

Douaud G et al. PNAS 2013;110:9523-9528 ©2013 by National Academy of Sciences 

B-vitamin treatment 
significantly reduces regional 

loss of GM  

B-vitamin treatment is only 
effective in participants 
with higher tHcy levels 

•Folic acid 0.8 mg/d, vitamin 
B12 0.5 mg/d, vitamin B6 20 
mg/d in MCI patients over 
two years 
•Previously shown to preserve 
brain volume  



Fish/n-3 fatty acids 

• Consumption of n-3 PUFA from diet has been 
associated with decreased risk of AD, MCI and better 
cognitive ageing 

• High levels of n-3 PUFA biomarkers related to better 
cognitive function and higher brain volumes 

• Intervention studies have not demonstrated a positive 
effect of n-3 PUFAs in AD or healthy subjects 

• Effect on very early stages of AD, such as MCI or 
subjective memory complaints, is promising 

• Acting through vascular or direct neuroprotective 
mechanisms 

Otaegui-Arrazola et al., 2014 



Sydenham et al., 2012 

MMSE Score 



The Mediterranean diet 

Emphasizes a diet that is  

• high in fruits, vegetables, bread, other forms of cereals, 
potatoes, beans, nuts, and seeds 

• includes olive oil as an important fat source and dairy 
products, fish, and poultry consumed in low to 
moderate amounts 

• eggs consumed zero to 4 times weekly, and little red 

meat 

• wine is consumed in low to moderate amounts  

• dietary pattern based on food patterns typical of many 

regions in Greece and southern Italy in the early 1960s 

 Kris-Etherton, Circulation 2001 



Estruch et al., NEJM, 2013 

Primary endpoint: acute MI, 
stroke or death from 
cardiovascular causes 
 
Med diet olive oil HR 0.70 
(0.53-0.91); P=0.009 
 
Med diet nuts HR 0.70 
(0.53-0.94); P=0.02 
 
 
Secondary endpoint: total 
mortality 
 
Med diet olive oil HR 0.81 
(0.63-1.05); P=0.11 
 
Med diet nuts HR 0.95 
(0.73-1.23); P=0.68 
 

PREDIMED study 



 

 

 

 

Evidence linking a Mediterranean diet with cognitive 
decline - observational 



Association between a 2-point increase of adherence score to the 
Mediterranean diet and the risk of incidence of neurodegenerative 

diseases 

Sofi F et al. Am J Clin Nutr 2010;92:1189-1196 ©2010 by American Society for Nutrition 



Mediterranean Diet, Cognitive Function and Dementia 
A Systematic Review 

• Twelve eligible papers (11 observational studies and 
one randomised controlled trial) 

• Seven unique cohorts 
• Methodological heterogeneity and limited statistical 

power in some studies 
• Reasonably consistent pattern of associations 
• Higher adherence to MD associated with better 

cognitive function, lower rates of cognitive decline 
and reduced risk of AD in 9/12 studies 

• Results for MCI were inconsistent 

Lourida et al., 2013 



 

 

 

 

Evidence linking a Mediterranean diet with 
cognitive decline - intervention 



Global cognitive performance assessed by MMSE and Clock Drawing Test after 6.5 years 



Conducting dietary intervention 
studies 

 
Single nutrient supplements which can be 

placebo-controlled are relatively 
straightforward 



Welch et al., 2011; Woodside et al., 2013 

•Particular design issues 

with food- or whole diet-

based intervention studies 

Intervention: selection of 
control 
Blinding 
Compliance 



Conducting dietary intervention 
studies in older people 

1. Efficacy studies 
2. Studies to encourage behaviour change 



Think… 

Participants Baseline level of cognitive function 

Baseline dietary intake 

Design issues Duration of intervention 

Outcomes measured (consider likely mechanisms) 

Control group 

Blinding 

Increase in adherence to be achieved 

How to encourage, monitor and measure compliance 

Monitor other lifestyle behaviours 

Effect of genetic background? 

Design of clinical trials/efficacy studies to test effect of  
dietary change on cognitive function 



Outcomes 

• Must be responsive to dietary change during 
study duration 

• Could be: 

– Neuropsychological 

– Imaging 

– Biological sample based 

– A combination 

• Study team should include a specialist 



Conducting intervention studies 
in older people 

Studies to encourage behaviour change 



Nutrition, ageing and disease 

Genes Environment 
(including social) 

Nutrition 

Change in physiological function 

Disease 

Longevity 

Treatment 

Medication 

Ageing 



One example...change in eyesight 

• Deteriorating eyesight can affect: 

– Buying food 

– Getting to supermarket (inability to drive) 

– Reading food labels 

– Counting money 

– Preparing food 



Ageing-related social and emotional considerations 

• Whether or not a person lives alone 

• How many daily meals are eaten 

• Who does shopping and cooking 

• Adequate income to purchase appropriate foods 

• Alcohol and medication use 

 
ALL of these factors may interfere with appetite or affect 
ability to purchase, prepare or consume an adequate diet 

 

Need to consider when designing interventions to encourage 
behaviour change 



Memory 

• Most interest has focused on effect of nutrition on 
cognitive function 

• Cognitive decline likely to affect eating behaviour as 
condition progresses 

• In a cross-sectional study in acute care subjects with 
cognitive decline had  
– significantly lower frequency of  being well-nourished 

(MCI=10%, dementia=8%, NoCI=22%, p<0.05) 
– higher frequency of being malnourished (MCI=47%, 

dementia=62%, NoCI=19%, p<0.001) 

• Those with more severe MCI had alterations in eating 
behaviour 

Lee et al., 2008; Orsitto et al., 2012 



Initial work examining attitudes 
to dietary change in MCI 

patients 



Encouraging behaviour change in mild cognitive   
impairment patients: development of educational material 

• To explore attitudes of mild cognitive impairment (MCI) patients and    
   health professionals regarding diet and lifestyle and its relationship   
   with cognitive health 
 
• To design, develop and pilot test educational material (EM) to help    
  encourage lifestyle behaviour change in these patients 

Objectives 

• Healthcare professionals, MCI patients and their caregivers were 
recruited from Belfast and Dublin  

 
•   Focus groups and structured interviews conducted 

             

Methods 



Structured interviews  

healthcare professionals (n=10) 

Focus groups  

MCI patients and caregivers (n=36) 

Collection of baseline  

information 

Drafting of EM 

Refinement of EM 

Telephone interview    

same MCI patients  

and caregivers (n=36) 

Data  

gathering  

phase 

Telephone interview  –  

new MCI patients  

and caregivers (n=27) 
Feedback on EM 

Pilot  

testing 

phase 

Study design 



Draft educational material developed 



• HPs alluded to the lack of clinical trial evidence for the link 
between lifestyle and MCI risk 

• Lifestyle-related discussions tended to be patient-driven 
• MCI patients lacked awareness of the lifestyle-cognition link 
• MCI patients preferred EM to be concise, eye-catching and in 

written format, with personal delivery of information preferred 
• A staged or gradual approach to delivery of information 

needed to maintain patient motivation and help with retention 
of information 

• MCI patients approved of the EM but were heterogeneous in 
terms of lifestyle, willingness to change and support needed to 
change 

• Tailored EM are potentially useful tool for use in interventions 
but will require further refinement and formal evaluation 

Neville et al., Aging & Mental Health, 2013 
 

Conclusions 



NICOLA study design 

     Stratified random sample of ~8500 men/women 

aged 50+ in Northern Ireland 
 

Longitudinal : Repeated measures every 2-4 yrs for a 

period of >10 yrs  
 

CAPI home interview - data on social, behavioural, 

economic and environmental aspects of ageing 
 

 Health Assessment - Biomedical tests / collection of 

biological samples 



Measurements - Wave 1 

 

 

 

Health Assessment: 

 

Biological samples (blood/urine) 

 

Cardiovascular/cognitive/ 

respiratory function 

 

Physical activity 

 

Physical function (grip strength, 

Timed Up-and-Go Test, step test) 

 

Ophthalmology 

 

Anthropometry (height, weight, 

waist and hip circumference) 

 

Computer Assisted Personal Interview: 

 

Demographics 

 

Finances 

 

Help and helpers  

 

Health care utilisation, health behaviours, 

medication,  

  

Mental, physical and cognitive health 

 

Employment, retirement, social connectedness, 

social participation, driving and travel 

Housing and consumption 

Expectations 

 

 
SCQ: Dietary questionnaire 

 

 

COGNITIVE TESTS 
 
Mini Mental State Examination 
Sustained attention response time 
Picture memory test 
Visual reasoning 
Choice reaction time 
Colour trails 1 & 2 
Montreal cognitive assessment 
CES-D 



Summary 

• Strategies to encourage healthy ageing are 
increasingly important to global public health 

• Dietary change may be important in preventing 
cognitive decline 

• Reasonable observational evidence base for 
benefits of alcohol, fish, B-vitamins and Med diet 

• Randomised trial data more limited  
• Careful consideration given to study design when 

planning future efficacy studies and interventions 
to promote behaviour change 

 



Nutrition and Metabolism Group, Centre for 
Public Health, QUB 


