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Nutrition is one of the most 
important aspect of longevity 
 Dating back to prehistoric times, the evolutions of 

human ageing and longevity have changes 
dramatically over the past 400 years, and this 
phenomenon is expected to change in the immediate 
future, with human ageing is a complex process 
influenced by multiple interacting factors including 
genetics, biology, and behaviour, physical, social and 
psychological aspects of the human environment and 
lifestyle, of which nutrition is one of the most 
important aspect to determine longevity (Expert in 
molecular gerontology, social and genetic 
epidemiology, workshop report 2008).  



    

Reduced sight & hearing Cognitive decline leading 

to cognitive impairment 

 
Anorexia: alteration taste & 

smell 

Maldigestion & malabsorption: 

Constipation 

Diarrhea 

Body composition changes: 
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Bone density 

 

Hormonal changes: 

Chronic diseases 

Physiological changes with aging:  

Implication on health and nutritional status 



Why good cognitive function is 
essential? 
 NIH State of the Science Conference Statement on 

Preventing Alzheimer’s Disease (AD) and 
Cognitive Decline (April 26-28 2010): co-
morbidities associated with cognitive decline are 
major cause of morbidity and mortality. 

 

 Mental health associated diseases (AD, vascular 
dementia, Parkinson Disease: irreversible & 
increase the social and economic burdens of 
individuals, societies and the nation.    

 



Why good cognitive function is 
essential? 
 Dementia affecting 24 million people and the number 

will double every 20 years and reach 81 million by 2040 
(Luck et al. 2010), with 39% of demented elders live in 
middle-income countries, this is forecast to 
dramatically increase in the coming decades due to the 
aging phenomenon (Abbot et al. 2011; NATURE 
OUTLOOK).  

 The prevalence rate of dementia among a sample of 
the Malaysian elderly was between 6 to 14.3% (Tengku 
Aizan et al. 2010). 
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 Mild Cognitive Impairment (MCI) 
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MCI 

Conversion rate  
To AD 

    Pre-demented stage of Alzheimer disease 

   (AD) 

            10-15% per year 

    Transitional stage of normal aging and a 

    very mild dementia 

    Reversible if getting detect early 



Prevalence of MCI subtypes 
according to Gender 
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Lee LK et al. (2011). Prevalence of gender disparities and predictors affecting 

the occurrence of mild cognitive impairment (MCI). Journals of Geriatrics and 

Gerontology. 



Prevalence 
 The prevalence of MCI among Malaysians was higher than prospective 

population studies in Pittsburgh (19.9%) [Lopez et al. 2003] and 
Manhattan (7.7%), United States [Hakansson et al. 2009] and Finland 
(5.8%) [Antilla et al. 2004].  

 

 Prevalence of am-MCI in this study (15.1%) is also much more higher 
than a prospective epidemiological study undertaken within a 
representative community sample in rural southern Pennsylvania 
(2.9% to 4.0%) [Ganguli et al. 2004].  

 

 The large difference in values for MCI could be due to variability in 
study design, selection of neuropsychological battery tests, sample 
size, operational diagnostic criteria, geographical boundaries and 
participant backgrounds [Lee et al. 2009, Teng et al. 2009] 
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Factors incluencing cognitive 
impairment 
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APOE allele 

Family history 

 Omega-3 FA 

Folate 

Antioxidants 

 

 Smoking 

Alcohol drinking 

Supplements 

intake 

Immobile 

Active 

Social engagement 

Social background 

Education level 

 

Existing disease  

status 

 

Epidemiological studies reported that biophysical health, lifestyle, dietary 

pattern and social interaction are associated with cognitive decline leading to 

dementia (Deweerdt S. 2011; NATURE OUTLOOK).   

 



Cross Sectional Associations With Cognitive 
Function 

Folate B12 B6 tHcy 

Goodwin 1983 + + 

Bell 1990 + + 

Bell 1992 + 

Levitt 1992 + 

Riggs 1996 + + + + 

Wahlin 1996 + - 

Haller 1996 + + 

Ortega 1997 + - - 

Bernard 1998 + 

Lindeman 2000 + - 

Ravaglia 2003 + 

Lewerin 2005 + 



Prospective Associations With Cognitive 
Function 

Folate B12 B6 tHcy Measure 

LaRue 1997 + + + Abstract reasoning 

Ebly 1998 + MMSE, memory 

Kalmijn 1999 - MMSE 

Snowdon 2000 + Brain atrophy 

McCaddon 2001 + MMSE 

Wang 2001 + + Incident AD 

Seshadri 2002 Incident AD 

Dufouil 2003 + MMSE, Attention 

Ravaglia 2005 + + Incident AD 



IS IT ALL ABOUT NUTRIENTS? 



Brain foods: 
 

 Polyphenols (Berries) (Willis et al. 2009; Roe et al. 
2008) 

 Plant foods [fruits, vege, nuts (almonds, walnuts)] 
(Nurk et al. 2010) 

 Curry (Ng et al. 2006) 

 Tea (Ng et al. 2008), Green Tea (Kuriyama et al. 2006)  

 Fish (Barberger-Gateau et al. 2002, Kalmijn et al. 1997, 
Morris et al. 2003) 

 Most are epidemiological studies 



Recent advances in berry supplementation and 
age-related cognitive decline (Willis et al. 2009, 
Rao et al. 2008) 

 Berryfruit supplementation has continued to 
demonstrate efficacy in reversing age-related cognitive 
decline in animal studies.  

 Mechanisms (animal models): berries can influence 
cell-signaling cascades both in vivo and in cell culture 
systems, not just oxygen radical neutralizers in the 
aging central nervous system. (Rao et al 2008). 

 However, current evidence on beneficial effects of 
polyphenols rich fruits are largely based on in vitro 
and animal studies, while substantiation in humans is 
lacking 



Fish Consumption 
 Chicago Health and Aging Project (CHAP) Study: Cognitive decline 

rate was 10% slower among subjects consumed 1 fish meal per week & 
13% slower if consumed 2 or more fish meal per week (Morris et al, 
2003) 

 Non MCI subjects consuming more fish rich in omega-3 fatty acid (ie. 
Black pomfret) as compared to MCI(p<0.05)(Suzana et al. 2012). 

 Omega 3 FA is neuroprotective by reducing   CVD risand non-
haemorrhagic stroke risk  (antiarrhythmic, antithrombotic, anti-   
inflammatory and antiatherogenic effects), thus reducing the synthesis 
of pro-inflammatory components, maintain membrane integrity and 
neuronal function. 

 Omega 3 FA also plays a role in the expression of ß-amyloid, a major 
component of the hallmark plaque pathology in AD 
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Efficacy of fish oil supplementation in delaying cognitive decline 

in MCI individuals 

FIRST ARM (GRP A) 

• Fish oils capsule (DHA 1290mg, EPA 450mg) 

• N = 20 

SECOND ARM (GRP B) 

• Isocaloric placebo oil 

• (corn oil)       N = 20 

Single-Blind, Randomised Controlled Trial -----12 months: Feb 
2010-Feb 2011 

4-Dec-08 

  Matching variables:  Age, gender and ethnic 

 

                  

  Inclusion criteria: MCI, not taking fish oils supplements, not taking 

medicine that may affect lipid profile  

 



Cognitive Domain 

Assessed  

Test Cognitive 

Function 

Global cognition MMSE Global function 

Dementia CDR 

Memory  

(Learning/Recall) 

WMS-R Visual Reproduction I & II 

WMS-R Digit span 

RAVLT 

Cortical function 

Executive function WAIS-III Block design 

WAIS-III Matrix reasoning 

CDT 

Subcortical 

function 

Attention/Processing  

speed 

WAIS-III Digit symbol 

Depression Geriatric Depression Scale (GDS) 

Table: Neuropsychological Test 



Efficacy of fish oil supplementation on 
Neurocognitive Tests’ Score 
Cognitive 
domain 

Neurocognitive Test Intervention 
effect (ηp2) 

Time effect 
(ηp2) 

Group effect 
(ηp2) 

Global function MMSE 0.023 0.228* 0.016 

Memory RAVLT 0.119* 0.231* 0.026 

Total Digit Span 0.157* 0.001 0.100 

Visual memory reproduction I 0.086 0.251* 0.012 

Visual memory reproduction 
II 

0.084 0.204* 0.018 

Attention Digit Symbol 0.024 0.019 0.005 

Executive 
functioning 

Matrix reasoning 0.033 0.042 
 

0.037 

Block design 0.036 0.019 0.037 

CDT 0.032 0.107* 0.004 

Depression GDS 0.033 0.024 0.028 

*p<0.05 using repeated measure  (ANCOVA), with total years of education as covariate 



IS IT ALL ABOUT BRAIN FOODS? 



Mediterranean diet and cognitive function in older 
adults (Feart et al. 2010) 

 Two recent prospective cohorts of older Americans and 
French individuals (≥65 y): A high adherence to the 
Mediterranean diet (MD) has been associated with 
slower cognitive decline, reduced risk of MCI & AD 

 MD may affect not only the risk for AD, but also the 
evolution of cognitive performances a long time before 
the clinical diagnosis of dementia and subsequent 
disease 

 



OKINAWAN DIET, LONGEVITY AND COGNITION 

Modest eating: 

Calorie Restriction 

Is a mimic of Okinawan 

Diet 



Caloric restriction improves memory in 
elderly humans (Witte et al. 2009) 
 Animal studies: diets low in calories and rich in 

unsaturated fatty acids (UFA) are beneficial for 
cognitive function in age (Keys et al. 1957).  

  50 healthy, normal- to overweight elderly subjects (29 
females, mean age 60.5 years, mean BMI: (i) caloric 
restriction (30% reduction), (ii) relative increased 
intake of UFAs (20% increase, unchanged total fat), 
and (iii) control.  

 Before and after 3 months of intervention, memory 
performance was assessed under standardized 
conditions..  



Caloric restriction improves memory in 
elderly humans (Witte et al. 2009) 
 A significant increase in verbal memory scores after 

CR (mean increase 20%; P < 0.001), correlated with 
decreases in fasting insulin levels and high sensitive 
CRP among subjects with best adherence to CR( p< 
0.05).  

 Beneficial effects of CR on memory performance in 
healthy elderly subjects.  

 Mechanisms underlying this improvement might 
include higher synaptic plasticity and stimulation of 
neurofacilitatory pathways in the brain because of 
improved insulin sensitivity and reduced inflammatory 
activity.  



Fasting Calorie Restriction (Nur Islami, Suzana et 
al. 2011) 

 25 healthy aging Malay men, BMI 23-29kg.m2, mean 
age years 

 

 FCR: reduction of 300-500 kcal/d from habitual intake 
+ 2 days sunnah Muslim fasting 

 

 FCR: Reduced BW, BMI, body fat, depression & 
increased QoL 

 

 FCR: reduced tension, anger, confusion and Total 
Mood Disturbance (Norlela, Suzana et al. 2012) 



IS IT ALL ABOUT DIETARY PATTERN? 



Comparisons of Plasma/Serum Micronutrients 
Between Okinawan and Oregonian Elders: A 
Pilot Study (Dodge et al. 2010; J. Gerontol) 
 49 Okinawan vs  49 Oregonian elders; aged > 85 y without cognitive 

impairment.  

 Okinawan elders used fewer vitamin supplements but had similar 
levels of B12 and α-tocopherol, lower folate & γ-tocopherol, compared 
with Oregonian elders.  

 Suggests: micronutrients other than those examined or other lifestyle 
factors than nutrition may play an important role in achieving 
successful cognitive aging.  

 Besides the traditional diet, three important aspects of the Okinawan 
lifestyle are physical fitness, the social support network and the 
spiritual  (Salen and Lorgeril 2011; World Rev Nutr Diet)  



CCP Study: Educational Package for  

Prevention of Cognitive Impairment  

Delivered through Cognitive Behaviour Therapy 
 



Educational Package for Prevention of Cognitive 
Impairment Delivered through Cognitive Behaviour 
Therapy 



Variation and moderation is key to optimum health 
-Take a variety of food according to the portions in ‘Food Plate for Elderly People’ 

-Easily prepared food, appetizing, easily chew and swallow and not necessarily 

expensive.  

 



Why healthy eating? 
 CCP study, Overwt/ obesity increased risk of MCI by 5 

folds.  

 Framingham study: overweight/ obese increased risk AD 
disease. Higher BMI associated with brain volume deficit in 
frontal, temporal, parietal, and occipital lobes among MCI 
elderly [Ho et al. 2010].  

 CCP study: Hypercholesterolemia and Hypertension 
increased risk of MCI by 3.5 folds in men.  

 Cardiovascular pathology increased risk of cognitive 
decline and dementia in aging population [Siudu et al. 
2007, Kivipelto et al. 2001 ].  

 



Guideline 1: Increased fish 
consumption 
 Fish is a rich souce of omega-3 FA that cannot be 

synthesised by human body. 

 Omega-3 is essential for brain cell formation and 
information process in the brain. 

 At least 5 servings of fish/ week (500 mg omega/ d) 1  

 Deep fried fish contain low omega-3 FA (lossess in 
frying).  

 


1 NCCFN. 2005. Recommended Nutrient Intakes for Malaysia.       
National Coordinating Committee on Food and Nutrition. Putrajaya. 
Ministry of Health Malaysia. 

   



Table: Foods rich in  Omega-3 1,2 
Fish Serving size Weight 

(g) 

Omega-3 
(mg) 

Salmon  1 pc 55 930 

Mackarel 
(kembung) 

1 med pc 55 836 

Cencaru  1/2 pc 55 814 

Tamban  1 med pc 55 517 

White pompret  1/2 pc 55 506 

Sembilang  1 med pc 55 500 

Black pompret  1/2 pc 55 468 

Senangin  1 med pc 55 363 

Jelawat  1 pc  55 350 

Tenggiri papan 1 pc 55 341 

Egg Fortified 
Omega-3 

1 whole   50 300 



Crabs 1/2 pc 

  
55 175 

Tuna 1 pc  55 170 

Sardin  1 med pc  55 165 

  

Prawns  9 med pcs 55 135 

Siakap 1 pc  55 130 

Milk fortified 
with omega-3 

4 dsp 

 (1 c) 

31 

(250 ml) 

90 

Haruan 1 pc  55 20 

Dried 
anchovies  

1/4 c  10 5 

Table: Foods rich in  Omega-3 1,2 

Fish Serving size Weight 
(g) 

Omega-3 (mg) 

Sources: 
1 Ng, T.K.W. 2006. Omega-3 fatty acids: Potential sources in the Malaysian diet with the goal towards achieving recommended     nutrient intakes. Mal J 

Nutr. 12(2): 181-188. 

  
2 Osman, H., Suriah, A.R. & Law, E.C. 2001. Fatty acid composition and cholesterol contents of selected marine fish in Malaysian      waters. Food 

chemistry. 73: 56-60.   

  

 



Guideline 2: Increased consumption of 
foods rich in folate 
 Folic acid is a B complex vitamin essential for energy 

release and good memory function (cofactor of 
homosistein metabolisme) (high homosistein 
increased free radicals and recuced cognitive 
function).  

 

 Take a variety of foods, with higher amount of foods 
rich in folate (ie. green leafy vegetables) (Folic acid 
requirement 400µg/d1). 

 

  

 



Source Serving size Weight(g) Folic acid 
(µg) 

Breakfast cereals 
(corn flakes) 

1 cup 30 676 

Spinach* 1 cup 180 263 

Broccoli* 1 cup  156 168 

Mustard leave*  1 cup  140 102 

Asparagus* 4 stalks 60 89 

Cabbage* 1 cup  170 70 

Cauliflower* 1 cup  124 55 

Orange 1 whole  131 39 

White bread 1 piece  22 35 

  

Table 2 Foods rich in folic acid  
  

*cooked 
Source: 
1 United States Department of Agriculture. National Nutrient Database for Standard Reference. Release 17. 

(http://www.nal.usda.gov/fnic/foodcomp/Data/SR16/wtrank/sr16w435.pdf) 

  

 



Guideline 3: Increased 
consumption of fruits and vege 
 Fruits and vegetables and also nuts rich in vitamin A, 

C and E (antioxidants, free radicals scavengers,  
causes oxidation damage the brain cells).  

 

 CCP study: vitamin A and E deficiencies increased risk 
of MCI 

 

 3- 5 servings/ day 

 

 

 



Guideline 4: Be physically active 
 Physical activity and exercise increased blood flow and 

oxygen supply to the brain.  

 CCP study: Not exercising increased risk of MCI in 
women by 3 folds.  

 Long term regular physical activity, including 
walking is significantly associated with better 
cognitive function and reduced cognitive decline 
in older women [Weuve et al. 2004].  

 

   

 



Guideline 4: Be physically active 
 Exercise and healthy eating: maintain healthy body weight. 

 

 Exercise at least 3 x/week, 30 minutes/ session 
(Brisk walking, cycling, aerobic, line dancing) 

 

 Increased physical activity daily (using staircase, 
gardening, home improvement)   

 



Guideline 5: Do brain stimulation activities 
 Brain stimulation activities increased the activity of 

the brain and facilitates information processing and 
regenerates the brain cells.  

 

 Increased the frequency and duration of the activities 

 

  Readings newspapers, alquran, sewing, singing, 
drawing, playing muzic, chess, mahjong  jigsaw 
puzzle, SUDOKU , join classes (religious, cooking, 
computer, sewing), DIY, flower arrangement  

 ·   

   



Guideline 6: Cease smoking and 
alcohol 
 Smoking releases toxin interfering with Oxygen 

transportation to the brain and reduce its function. 

   

 Alcohol releases chemicals that damage the brain cells 
leading to dementia. 

 

  

  

 



Guideline 7: Always happy and 
positive 
 Scientific studies showed that individuals who are 

more cheerful and positives would live longer and 
healthier, through reducing stress that increased free 
radicals and increased risk of chronic diseases 
(hypertension, cvd) associated with cognitive 
impairment. 

  

 



·   

Ways Impact 

Always think positively All problems could be resolved 
 

Restrain from negative influence Ie. Talking bads about other people, 
quarel, fights 

Smile always  Smile is a good deed (sedekah) 

Participate in joint activities with 
family, neighbours, friends 

Don’t be alone 

Help others Maintain good relationship with 
others 

Listen to musics/ Quranic verses Keep your soul in peace 

Have pets This would results in calmness and 
avoid loneliness 

Listen to the radio and watching TV Entertainment and reduce stress 

Table: Ways to be a Positive Person 



12 months nutrition & lifestyle intervention 
based on CBT (Saida, Suzana et al. 2012) 

 A significant difference for percent changes of Block 
Design test score (53.7% in intervention group; 8.0% for 
control group; p<0.05).  

 A significant intervention effects on serum vitamin B12 
(p<0.05), homocysteine (p<0.05) and lipid hidroperoxide 
(p<0.01); reduced sodium intake in men (p<0.01) and 
women (p<0.01), decreased potassium intake for men 
(p<0.05), as well as increased score on knowledge (p<0.01).  

 Nutrition and lifestyle  education improved cognitive 
function, serum B12 and homocysteine status, reduced salt 
intake and increased  nutritional knowledge.  

   

 



Conclusion & 
Recommendations 
 Searching for brain food is on going 

 

 Holistic lifestyle intervention and changes seems 
promising  

 

 More clinical trials and prospective interventions 

 

 Not only neuroprotective but also need to look on 
neurotoxicity 

 

 



-Identify high risk individuals early 

 

-Inspire and motivate them to do dietary and 

lifestyle changes 

 

-We our selves to change our diet and lifestyle as a 

role model, leading to a healthy nation. 



Lifestyle Prescription of Healthy Longevity & Brain food 

Meal/ Daily activity Foods 

Breakfast Fruit juice 
Wholemeal bread + Omega 3 egg 

Brisk walking/ Gardening 

Morning tea Tea, Fruity yogurt 

Social work/ visiting 

Lunch Rice, Steam Fish 

Vegetables, Taufu with curry 

Fruits, Plain water 

Afternoon Tea Tea, Mixed nuts 

Visiting/  spiritual activity 

Dinner Vegetarian/ seafood pizza 

Fruits salad, Low fat milk 

Spiritual activity 

Calorie reduced: eat when hungry and stop before full plus fasting  




