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Abstract

Dietary intake may impact upon the trajectory of older-age cognitive change
and decline via nutritional mechanisms that contribute to brain health and
functioning, and to the risk of chronic diseases associated with poorer late life
cognitive outcomes.

Diet is a modifiable environmental exposure. As such, it provides an avenue
for intervention to promote better cognitive functioning and delay or prevent
cognitive impairment and dementia that are placing an increasing burden on older
individuals, their families and the health system.

The majority of studies that have investigated the nutritional determinants
of healthy cognitive ageing have done so within populations older than 65, but the
long-term aetiology of cognitive change extends years and even decades prior to
the onset of noticeable decline. Thus, the salience of diet to an individual’s
cognitive ageing trajectory is likely to extend back into the life-periods prior to
older age. Even the longest prospective studies do not have dietary records
extending over the lifetime; therefore, determining the relationship, if any,
between earlier-life diet and later-life cognitive health requires an alternate
approach to gathering lifetime dietary data.

The objective of this thesis was to develop a retrospective dietary reporting
instrument to measure intake from multiple life-periods, then to investigate cross-
sectional and longitudinal associations between lifetime diet and cognitive
performance in cognitively healthy older-adults.

Studies 1 to 3 investigated the reliability and validity of the Lifetime Diet
Questionnaire (LDQ); the dietary assessment instrument developed in the context



of the thesis to measure past diet. Study 1 was a preliminary study of dietary recall
using the foods and frequencies of the LDQ. The strength of associations was tested
between young adults’ (n=203) recall of earlier adolescent diet, and one or more
family members’ recall of the same individual’s diet over the same period. Study 2
assessed the test-retest reliability of LDQ’s five life-periods in older adults (n=51).
Both measures of reliability fell within acceptable limits. In Study 1, the average
association between family members recall of an individual’s past intake was 0.73,
while in Study 2, the average test-retest reliability of the questionnaire across all
life-periods in an older sample was 0.81. Study 3 (n=352) recruited participants
from the EPOCH trial (a randomised controlled trial of Omega-3 fish oil on older-
age cognitive change). The validity of long-term dietary recall was investigated by
testing the associations between lifetime dietary patterns extracted from the LDQ,
and the EPOCH participants’ demographic and cardiovascular health variables.
Lifetime dietary patterns were related to the demographic variables of age, sex,
education, income, parental background, and childhood physical activity; patterns
from childhood and adulthood also predicted cardiac medication use and
cholesterol level in older age.

Studies 4 and 5 used the same cohort to examine the relationships between
LDQ dietary patterns and cross-sectional cognitive performance (Study 4) and 18-
month cognitive change over 4 time points (Study 5). After controlling for relevant
covariates and current dietary intake, all dietary patterns from the childhood
period predicted baseline level of cognitive performance, and a ‘non-traditional
Australian’ pattern in middle age predicted 18-month cognitive change.

These preliminary findings have implications for the relevance of diet as a

lifetime determinant of older-age cognitive health.
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Preface

The objective of this thesis was to develop an assessment instrument that
measured lifetime dietary intake and investigate its associations with cognitive
performance in cognitively healthy older adults. The thesis presents five studies;
Study2, Study 3,and Study 4 are publications that are flanked by the unpublished
results for Study 1 and Study 5.

Change and decline in cognitive abilities inevitably accompany ageing.
Identifying modifiable environmental exposures that predict better cognitive
functioning in older people potentially contributes to reducing the risk of decline
and dementia that undermine quality of life for the rapidly increasing older
proportion of the population. Dietary intake is one such exposure that potentially
influences older-age cognitive status via nutritional mechanisms that support
brain health and functioning, and by influencing the risk of chronic diseases that in
turn predict poorer cognitive outcomes in older age.

A serious impediment to understanding the role of dietary intake in older-
age cognitive health is the long-term aetiology of cognitive change; this applies
regardless of whether the outcome is ‘normal’ age-related decline, or pathological
decline and dementia. The antecedents of an individual’s cognitive ageing
trajectory are the result of numerous genetic and environmental interactions that
reach back across the lifetime and even prenatally (Benton, 2010b). Therefore, it is
likely that any dietary impact on later life cognition is the product of a lifetime’s
intake.

Due to logistic constraints, the majority of research that examines
associations between diet and older-age cognitive performance has utilised a
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measure of diet in later life, and at one time-point only. In the minority of studies
that have assessed diet at multiple time points, the period between assessments
was relatively short in comparison to the decades that comprise lifetime dietary
exposure.

The current investigation between recalled lifetime diet and cognitive
functioning was carried out in a sample of older adults participating in the EPOCH
trial (Danthiir, Burns, Nettelbeck, Wilson, & Wittert, 2011), an 18-month
randomised controlled trial of omega-3 fish oil on older-age cognitive functioning.
These participants were screened for dementia and medical conditions known to
impact on cognitive functioning; so decline, if any, occurring over the period of the
trial would be within the context of normal ageing. It is important to emphasise
that although the research for this thesis was performed in a non-clinical
population, the potential findings are relevant to informing prevention strategies
for pathological cognitive ageing. Indeed, the assessment of cognitive performance
and cognitive change in populations without evidence of impairment is an
important approach in the prevention of dementia (Sperling et al., 2011). It has
been demonstrated in numerous prospective studies that those who later develop
Alzheimer’s disease consistently perform more poorly on cognitive tests during
the prior dementia-free period from many years earlier (Elias et al., 2000;
Twamley, Ropacki, & Bondi, 2006). Thus, the identification of modifiable
environmental factors (in this case past dietary intake)that predict differential
cognitive outcomes offer potential pathways for prevention, or at least delay of the
debilitating clinical symptoms of dementia and decline (Singh-Manoux & Kivimaki,

2010).
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[t will be apparent that the thesis scope is broad and crosses the boundaries
of a number of research disciplines including psychology, nutrition, neuroscience,
and both life-course and nutritional epidemiology. What constitutes assumed
knowledge in one discipline is not necessarily well recognised in another. For the
sake of clarity, an overview of the thesis structure follows and some contextual
background to its content is provided.

The thesis is presented in three sections. Section A is the literature review
comprising three chapters. Chapter 1 commences with an overview of cognitive
ability measurement and the methodological issues inherent in determining if and
when cognitive decline occurs in normally functioning adults. The chapter then
draws on a broad spectrum of research to demonstrate that individual differences
in the cognitive ageing trajectory are determined by genetic, environmental, and
health factors that operate across the lifetime to affect later life cognitive
functioningl. These factors theoretically may act as moderators or mediators in
any potential relationship between lifetime intake and cognition, so some
explanation of their relevance to cognitive ageing is appropriate. Additionally, a
number of variables representing these factors were used as covariates in
subsequent analyses.

The chapter concludes with a discussion of the ‘brain reserve’ heuristic as a
mechanistic explanation for cognitive ageing, and consequently promotes a life
course approach to identify the determinants of healthy cognition in older age.

Thus, the context is created for assessing the contribution of a lifetime’s exposure

! Nutritional intake is one of these factors, bisihot addressed at this point; its particulagkoerm
relevance to cognition will be discussed in chapter of the literature review.
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to any potential environmental predictor of individual differences in older-age
cognitive outcomes.

Chapter 2 focuses specifically on the nutritional aspect of the thesis.
Adequate early-life nutritional intake is essential for normal brain growth and
cognitive development. If nutritional deprivation impacts on the development of
cognitive ability during childhood, which also predicts later-life cognitive status,
then a strong rationale is evident for the need to assess diet from early-life periods
when evaluating the impact of dietary intake on later-life cognition. Therefore, the
first part of the chapter outlines theoretical evidence for the essential role of
nutrients to early-life cognitive development. Nutrient mechanisms are also
relevant to brain ageing and underpin the hypothesised role for nutritional intake
as a buffer against age-related decline (Gémez-Pinilla, 2008; Uauy & Dangour,
2006). The nutritional influences on brain ageing will be discussed focusing on
those nutrients that are hypothesised to have particular relevance.

The potential impact of diet on cognitive ageing has led to an explosion of
studies with divergent designs, predictors, and outcomes, but with a common
underlying aim of demonstrating whether what we eat can lessen the growing
burden of cognitive impairment in an ageing population. The majority of such
studies assess the nutritional or dietary intake of participants who have already
reached older age; but the focus of this thesis is the potential impact of dietary
intake from life periods prior to old age. Consequently, an overview of findings is
presented from the very few studies that have examined the effect of diet from an
earlier time period on older age cognition.

As stated, the objective of the thesis was to examine the potential influence

of diet from across the whole life time on older-age cognition. To achieve this aim,
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it was necessary to assess dietary intake from many decades earlier. Chapter 3
discusses approaches to past dietary recall and the methodological issues and
limitations that need to be acknowledged and addressed.

The validity, and consequently the utility of long-term dietary recall are
controversial. Section B of the thesis consists of studies one to three, presented as
individual chapters that test the reliability and validity of lifetime dietary recall as
assessed by the newly developed LDQ.

Study 1 used a sample of convenience from the University of Adelaide to
test the inter-rater reliability of the questionnaire for the long term recall of foods
using the frequency options of the LDQ. Study 2 recruited participants from the
Adelaide Ageing and Cognitive Change Study and assessed test-retest reliability of
lifetime dietary recall for each of the five life-periods of the questionnaire
(Hosking, Danthiir, Nettelbeck, & Wilson, 2011). The questionnaire’s utility as a
dietary assessment instrument was investigated in Study 3 (Hosking & Danthiir,
2013). In this study a subsample from the EPOCH trial (Danthiir, V. et al., 2011)
completed the LDQ. Exploratory factor analysis extracted theoretically plausible
dietary patterns for each life period. Associations were then examined between
these dietary patterns and the demographic and cardiovascular health variables
from the EPOCH cohort. The aim was to test whether dietary intake, as assessed by
the LDQ, predicted these variables in a manner commensurate with the established
relationships in the literature between diet and both demographics, and health
outcomes.

Section C of the thesis consists of studies 4 and 5, together with a
concluding discussion. These two studies aimed to fulfil the overarching objective

of the thesis by examining whether recalled lifetime dietary intake predicted older-

XXV



age cognitive performance after controlling for relevant covariates. Study 4
(Hosking, Nettelbeck, Wilson, & Danthiir, 2013) assessed cross-sectional
associations between the lifetime dietary patterns from the LDQ and the
comprehensively assessed cognitive outcomes of the EPOCH trial. Study 5 tested
whether lifetime dietary patterns predicted cognitive change over 18-months

using the cognitive outcomes from the four time points of the trial.
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