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Introduction

The majority of New Zealanders aged over 65 (93%) live in private dwellings
(Statistics New Zealand, 2007) and many have a strong desire to remain ageing in place
(Davey, 2006). Admission to residential or nursing care facilities is generally regarded as
undesirable, and is not only a financial cost to the individual and the state but is also
associated with negative outcomes such as increased mortality (Wolinsky et al., 1992).
Therefore, there is desire to prevent or delay admission to such facilities and maintain the
independence of older people. One of the leading causes of institutionalisation is cognitive
impairment (Luppa, et al., 2010).

Decline in Cognitive Function

Complaints of memory problems are common among older adults and can be a great
source of concern (Hurt, Burns, Brown, & Barrowclough, 2012). Cognitive decline refers to a
range of changes that may vary from mild (those associated with normal ageing) to severe
where the ability to perform activities of daily life (e.g., paying bills, medical regimes,
planning activities, dressing, bathing) is greatly impacted. With normal cognitive ageing a
number of mental functions such as verbal ability, some numerical abilities and general
knowledge show minimal decline (Deary et al., 2009). Other functions can decline from
middle age on including memory, processing speed and executive functions. These changes
may manifest themselves as increased forgetfulness, word finding difficulty, slowed reaction
time and difficulty learning new tasks. When changes are greater than would be expected
due to normal ageing and the individual’s education level, but less than required for a
diagnosis of dementia, and result in only mild functional impairment, they are categorised as
mild cognitive impairment (MCI).

Prevalence

Determining population prevalence of cognitive impairment is difficult. The Health
and Retirement study in the United States undertook an assessment of rates of cognitive
impairment in a nationally representative sample (the AHEAD study) and found an estimated
6% of people aged 70 years and older in the community had moderate to severe cognitive
impairment (Suthers, Jung, & Crimmins, 2003). Studies in the United Kingdom have
estimates of impairment ranging from 2.3% (65-74 years old), 7.2% (75-84 years old) and
21.9% (85+), (Melzer, Ely, & Brayne, 1997). An early New Zealand study suggested that for
people aged over 65 the prevalence of dementia was 7.7% and 30% for those over 85
(Campbell, McCosh & Reinken et al., 1983). Alzheimers New Zealand (2012) predicts that
by 2050, 147,359 New Zealanders will have dementia — over 2.6% of the population, and
more than triple current numbers, however prevalence rates for cognitive impairment in New
Zealand are not yet determined.

Assessing Cognitive Function

Assessing cognitive function in older adults reliably and accurately provides the
opportunity for early intervention and support. Often impaired cognitive function goes
undetected or is not recognised. For instance, it has been estimated that only a third of those
with dementia in New Zealand actually receive a diagnosis (National Audit Office, 2007).
International studies have also found a significant proportion of dementia cases go
undiagnosed in the community (Boustani et al., 2003; Sternberg, Wolfson, & Baumgarten,
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2000) and undocumented in primary practice (Bradford, Kunik, Schulz, Williams & Singh,
2009; Cerhan et al., 2007). Given that measures of cognitive performance can be significant
predictors of a dementia diagnosis (Powell et al., 2006), the need for early and accurate
screening is apparent. As noted earlier cognitive functioning is thought to exist on a
continuum, in which some individuals may experience normal cognitive ageing, then MCI
which then transitions into dementia. This progression highlights the need for assessment
over time as studies have shown that subtle changes can be measured even over short periods,
especially in the oldest age groups (Albert et al., 2007).

Predictors

The APOEA4 allele of apolipoprotein E (APOE) is the major genetic risk factor for
Alzheimer’s disease (Kim, Basak & Holtzman, 2009). Those with this allele of the gene are
more likely to suffer early death, cardiovascular disease, stroke and Alzheimer’s dementia
(Anstey & Christensen, 2000). It occurs in approximately 25% of the population and has been
shown to be a reliable predictor of MCI, with a frequency of 32% in MCI subjects versus
20% in healthy control subjects (Brainerd et al., 2011).

Age is the strongest predictor for cognitive decline (Salthouse, 2009). One
prospective study found that cognitive scores declined significantly over 10 years in those
aged 45 to 70 at baseline and decline was faster in older people (Singh-Manoux et al., 2012).
Rates of dementia also increase with age as can be seen from Figure 1. Berra, Wancata and
Ritchie (2005) found prevalence rates for dementia from studies in the European Union
ranging from 1.2% to 4.7% for those aged 65 to 74 years, 4.5% and 18.3% for those aged 75
to 74 years and 11.5% to 39% for those 85+.

80 -
70 - A
60 -

P
50 - x /E
40 il

30 A ‘ //

Incidence(/1000 py)

20 - P

— )

1 0 | .7 ; -
3 _"__.---" -
0 ﬁ;-:f;"%:__r-—*-nl

65-69 70-74 75-79 80-84 85-89 >=90

—-&-'Dementia —— Alzheimertype = —*— Vascular type

Figure 1. Incidence of all dementias, Alzheimer and vascular type of dementia
(per 1000 person-years): pooled analyses of 8 studies from the EURODEM
group (Fratiglioni et al., 2000, reproduced from Berra, Wancata & Ritchie 2005 ).
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Although these studies are strongly suggestive of cognitive decline with advancing
age, it should be remembered that there is considerable heterogeneity within older aged
cohorts in the rate and type of cognitive decline. In addition, there are of course those elderly
who do not develop cognitive impairment as a result of ageing. Other age related variables
such as health and social engagement may also partially account for cognitive decline with
age.

There is considerable evidence that physical activity has a protective effect against
cognitive decline and dementia. In one large prospective study, higher levels of physical
activity were associated with a reduction in cognitive decline, with more active and regular
exercise having greater protective effects (Albert et al., 1995). In a recent meta-analysis of 16
prospective epidemiological studies of physical activity and dementia, Hamer and Chida
(2009) found that physical activity reduced the risk of dementia and Alzheimer’s disease by
28% and 45% respectively.

Numerous studies have linked educational attainment to reduced cognitive decline
with age (e.g. Albert et al., 1995; Lee et al., 2003). The risk of dementias in old age is also
reduced in those with higher education levels compared to those with lower levels (Wilson et
al., 2009). One mechanism proposed to account for this effect is cognitive reserve. That is,
those with higher educational attainment may still decline but from a higher point before
meeting an impairment threshold compared to those with lower educational attainment.
Another possibility is that education may be a proxy for environmental experiences that
impact on cognition, (e.g., health behaviours, SES). Additionally, more highly educated
people may perform better on tests as they may be more used to tests and testing situations.

A number of studies show that loneliness is a risk factor for cognitive decline (e.g.,
Hawkley & Cacioppo, 2010; Wilson et al., 2007). Seeman et al. (2001) found levels of
emotional support were related to better cognitive functioning and were protective of
cognitive ageing longitudinally. Krueger et al. (2009), using multiple measures of social
engagement found that more frequent participation in social activities and a higher level of
perceived social support were associated with higher levels of cognitive functioning in older
adults.

Physical health also plays a role in maintaining cognitive health. A number of age-
related conditions have been shown to be related to cognitive decline such as cardiovascular
disease, obesity, hypertension and diabetes (Kivipelto et al, 2001; Kumari & Marmot, 2005).
In addition, the use of some medications to treat these conditions is being investigated for
their potential to prevent or delay cognitive decline (e.g. statins). Health behaviours (in
addition to physical health as noted above) have also been linked to cognitive health with
smoking and alcohol consumption receiving attention (Anstey, Mack, & Cherbuin, 2009;
Anstey, von Sanden, Salim & O'Kearney, 2007).

There is increasing evidence that depressive symptoms are associated with poorer
cognitive functioning performance (Bunce, Batterham, Mackinnon, & Christensen, 2012;
Elderkin-Thompson et al., 2003; van den Kommer et al., 2012), dementia (Lyketsos et al.,
2000) and higher risk of cognitive decline (Modrego & Ferrandez, 2004; Rosenberg et al.,
2010). It may be that depression is an early symptom of cognitive decline (Rosenberg et al.,
2010) or lapses in cognitive abilities may lead to despondency and subsequent depression. In
addition, the perceived inevitability of cognitive decline may result in less attention being
paid to mental health (Bassuk, Berkman, & Wypij, 1998).
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Anxiety may also lead to cognitive difficulties. Higher levels of anxiety are associated
with difficulties with concentration, working memory and processing information, (Hertzog,
Van Alstine, Usala, Hultsch, & Dixon, 1990). There is possibly a curvilinear relationship
between anxiety and cognitive performance such that mild levels of anxiety are beneficial
when performing cognitive tasks but high levels of anxiety interfere with performance
(Bierman et al., 2005b).

The Current Study

In the two NZLSA waves a subsample of participants completed Addenbrooke’s
Cognitive Examination Revised (ACE-R, Mioshi et al., 2006) as part of a battery of scales
and items used in face-to-face interviews. Other measures included questions relating to
demographics, income and assets, depression symptoms and anxiety symptoms. Interviews
took approximately one hour to complete.

The ACE-R has been modified for use with New Zealanders, (the 'Kiwi' ACE-R;
Taylor, 2008) and permission was obtained from the developers to use the modified version
in the NZLSA face-to-face interviews. In accordance with suggestions from the developers,
more site specific anterograde, retrograde and delayed recall memory components were
modified to make the ACE-R more culturally acceptable. For example, using a New Zealand
address in memory tasks and recalling the current New Zealand Prime Minister rather than
the President of the United States of America. Other countries have also followed these
guideline changes and have found little change to the psychometric properties of the measure
(Alexopoulos et al., 2007; Garcia-Caballero et al., 2006; Konstantinopoulou et al., 2010).

The face-to-face sample was recruited through the 2010 postal survey participants
who volunteered to be interviewed. The 2010 face-to-face sample study is comprised of
1,001 participants with 44.2% male. Age ranged from 49-84 years with a mean age of 64.44
(sd=7.77). the majority were European New Zealanders (68.5%) with a large proportion of
Maori (25.8%) largely due to oversampling for the postal survey. Just over 70% were married
or partnered and nearly a quarter had tertiary qualifications (22.8%). See Table 1 for a
comparison with the 2006 census information.

Compared to the general population aged 45-84, the current sample that volunteered
were more highly educated, under-sampled in the 45-54 age group and 75+ age group and
had a greater proportion of people in the 60-64, 65-79 and 70-74 age groups. Pacific Peoples
and Asian ethnic groups were under represented.
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Table 1.
Demographic description of the NZLSA 2010 Face-To-Face sample and the general population
aged 45 to 84 years from the 2006 Census.

% NZLSA sample % General population

aged 49-84, (2006)
N=1001 aged 45-84, N=1,453,194,

Sex
Male 44.2 47.6
Female 55.8 52.3
Age
45-54 12.3 38.5
55-59 14.9 16.8
60-64 22.9 13.2
65-69 20.6 10.9
70-74 17.4 8.4
75-79 6.3 7.2
80-84 3.2 5.0
Ethnicity
European 68.5 67.7
Maori 25.8 1.5
Pacific Island 0.7 3.1
Asian 0.6 54
Other 4.4 12.4
Missing - 3.7
Marital Status
Married 63.5 61.4
Civil Union/De facto 7.1 -
Divorced/Separated 10.8 154
Widow or Widower 11.3 9.7
Single 7.3 7.3
Missing - 6.1
Highest Qualification
No Qualifications 17.1 30.2
Secondary School 22.4 26.9
Post-Secondary /trade 38.7 16.8
University Degree 21.8 7.9
Missing - 18.2

ACE-R Scores

Total ACE-R scores and subscale scores are presented in Table 2. Based on the
suggested ACE-R cut-off scores for cognitive impairment in the original development paper,
(<82: sensitivity = 0.84, specificity = 1.0), 36 people (3.6%) would be classified as
cognitively impaired. Rates of impairment increased in the older age groups. Percentages of
participants that scored below the cut-off for each age group were : <55 (2.4%), 55-64



10
Cognitive functioning

(2.0%), 65-74 (4.4%), 75+ (10.5%). Total ACE-R score correlated highly with all of the
sub-domains; Pearson correlations are shown in Table 3.

Table 2.
ACE-R total and sub-domain scores (N=1,001).
Domain (points available) Minimum Maximum Mean (SD)

ACE-R total (100) 56 100 93.07 (5.47)

Attention/Orientation (18) 12 18 17.82 (0.60)

Memory (26) 5 26 23.71 (2.72)

Verbal Fluency (14) 0 14 11.33 (2.16)

Language (26) 13 26 24.91 (1.58)

Visual-spatial (16) 10 16 15.30 (1.10)

Table 3.

Pearson’s correlations of the ACE-R total and sub-domain scores.

ACE-R Attention/ Memory Verbal Language Visual-spatial
Orientation Fluency

ACE-R 1 0.37 0.78 0.72 0.67 0.46
Attention/ 1 0.20 0.18 0.27 0.07*
Orientation
Memory 1 0.33 0.33 0.19
Verbal Fluency 1 0.35 0.21
Language 1 0.25
Visual-spatial 1

All correlations at p<.001 except * at p<.05

Demographics

Total ACE-R scores differed significantly by age as expected, with scores declining
with age, p<.001, Figure 2. Maori had slightly lower scores (m=91.80, sd=6.39) compared to
non-Maori (m=93.4, sd=5.11), p<.05, however, when controlling for economic living
standards this finding became non-significant indicating that differences were due to
economic inequalities. Women (m=93.89, sd=5.10) had slightly higher scores than men
(m=92.66, sd=5.21), p<.001. There was a clear educational gradient for scores on the ACE-
R with higher educational attainment related to better cognitive functioning, p<.001, see

' A weighting variable was applied to the following analyses to account for oversampling of Maori.
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Figure 3. ACE-R scores differed significantly by economic living standards but only
between the “Fairly Comfortable” group and the “Good” and “Very Good” groups, p<.01,
see Figure 4.
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Figure 2. Mean ACE-R total scores by age bands.
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Figure 3. Mean ACE-R total scores by highest educational qualification.
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Mean ACE-R 92.5
Total Score 915

Economic Living Standards Categories

Figure 4. Mean ACE-R total scores by economic living standards categories.

Health, Health Behaviours and Wellbeing

ACE-R scores differed significantly between those diagnosed with four chronic health
conditions compared to those who were not: diabetes, p<.001; heart disease, p<.05;
hypertension, p<.01; and stroke, p<.01 (see Figure 5). Comparing hazardous drinkers
(n=472) to non-hazardous drinkers (n=441) there were no differences in cognitive status.
Current smokers (n=185) scored significantly lower on the ACE-R compared to lifetime non-
smokers (n=522) and previous smokers (n=282), p<.001 (see Figure 6). Engaging in more
frequent moderate physical activity (e.g., gradening, brisk walking) was related to higher
ACE-R scores but the significant difference was only between those engaged in activity more
than once a week compareed to those engaged once a week, p<.01 (see Figure 7). Those that
met the criteria for clinical depression on the CES-D10 (scores >9) scored signficantly lower
on the ACE-R compared to non-depressed participants, p<.001 (see Figure 8). Using a cut-off
score of 8/9 for the Geriatric Anxiety Scale (sensitivity of 73% and specificity of 80%;
Cheung, 2007), 105 (10.5%) identified as having an anxiety disorder. This group scored
lower on the ACE-R compared to the “not anxious” goup (Figure 8). Finally, Ace-R scores
were significantly positively related to SF12 physical health component scores, r=.245,
p<.001, but were unrelated to SF12 mental health component scores.
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Figure 5. Mean ACE-R total scores by diagnosed medical conditions.
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Figure 6. Mean ACE-R total scores by smoking status.
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Figure 7. Mean ACE-R score by frequency of moderate exercise.
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Figure 8 . Mean ACE-R total scores by depression and anxeity cut-off scores.

Social Engagement

Loneliness, social support and types of social networks have been shown to be
reliably related to mental and physical health (Noone & Stephens, 2013). Similarly, ACE-R
scores were related to reported levels of loneliness. Participants were asked 11 questions
about their social and emotional loneliness including their experiences of general emptiness,
the people they feel close to, and how often they feel rejected (de Jong Gierveld, van
Groenou, Hoogendoorn, & Smit, 2009). Categorising participants into those that reported
they were not lonely at all and those that reported they were either moderately, severely or
very severely lonely, we see a slightly lower score for those that reported some measure of
loneliness, p<.01 (Figure 9). ACE-R scores were also positively related to perceptions of
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social support (r=.149) which was measured with the Social Provisions Scale (Cutrona &
Russell, 1987). There were no differences in scores across different types of social networks.

93.8
93.6
93.4
93.2

93
Mean ACE-R

Total Score 92.8
92.6

92.4
92.2

92
91.8 -

Not lonely Lonely

Figure 9. Mean ACE-R scores across loneliness categories.

A hierarchical regression was undertaken to assess the contribution of all
demographic, health, well-being, health behaviour and social engagement (loneliness and
social support) variables that were significantly related bivariately to ACE-R scores.
Education (no school qualifications, secondary school qualifications, post-secondary
qualifications, tertiary qualifications) and smoking status (current smoker, previous smoker,
never smoked) were dummy coded. Table 4 shows five models: (1) age; (2) age +
demographics; (3) age + demographics + physical and mental health; (4) age + demographics
+ physical and mental health + health behaviours; and (5) age + demographics + physical and
mental health + health behaviours + social engagement. Age maintained a significant
relationship with cognitive functioning in all models with lower function associated with
older age. Demographic variables contributed the most to explained variance in ACE-R
scores with a pattern of higher education related to better cognitive function. Of the health
diagnoses, only diabetes (1=yes, 0=no) was related to ACE-R scores. Physical health (SF12)
and anxiety levels were related in the expected direction, however depression was not
significant in the final model. Looking at health behaviours, current smokers reported lower
scores than previous smokers and non-smokers, however physical activity was not significant
when controlling for other variables. Neither of the social engagement variables contributed
to the final model. Age alone explained 7% of variance in ACE-R scores with 22% explained
with all variables in the model.
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Table 4.

Hierachical regression models for cognitive functioning scores on the ACE-R.

16

Model 2 Model 3 Model 4 Model 5
B B B B

Age S217FF* - 192%** -.191%** -.186***
Gender (Ref. male) JA112*  .106** 103** .098**
Educ1? - 224%F* - 186*** - 176*** -.182%**
Educ2” -034  -.032 -.035 -.035
Educ3® -104** -106** -.104** -.104**
Ethnicity (Ref. Maori) 062 .062 .060 .062
Economic Living Standards 133** .003 -.007 -.018
Diabetes -.071* -.073* -.071*
Heart Problems 019 .023 .020
Hypertension 013 .005 .004
Stroke -.055 -.054 -.053
Physical Health 146%** 150%** 146%**
Mental Health -.010 -.012 -.028
Depression -.082 -.079** -.067
Anxiety -.084* -.090* -.087*
Physical Activity .003 .010
Smoke1® -.080* -.078*
Smoke2° .010 .009
Loneliness -.061
Perceived Social Support .013
R® 072 182 219 221 223
F 57.32*** 24.12%** 14.64*** 12.52%** 11.45%**
R? change 117 .046 .005 .003
FR? change 17.30*** 5.34*** 1.69 1.64

Note. *p<.05, **p<.001, **p<.001

# Educl = no educational qualifications versus secondary school, post-secondary and tertiary
qualifications (1,0)

® Educ2 = no educational qualifications and secondary school qualifications versus post-
secondary and tertiary qualifications (1,0)

¢ Educ3 = no educational qualifications, secondary school qualifications, post-secondary
qualifications versus tertiary qualifications (1,0)

9 Smokel = Current smokers versus previous smokers and never smokers (1,0)

¢ Smoke2 = Current smokers and previous smokers versus never smokers (1,0)
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Cognitive Functioning Over Time

Looking at participant (n=881) scores on the ACE-R in 2012 and based on the
suggested ACE-R cut-off scores for cognitive impairment in the original development paper,
(<82: sensitivity = 0.84, specificity = 1.0), 50 people (5.7%) would be classified as
cognitively impaired. ACE-R scores in 2010 and 2012 were highly correlated, r=.71, p<.001.
There was a slight drop in mean ACE-R total scores between wave 1 (m=93.40, sd=5.25) and
wave 2 (m=92.32, sd=6.01) and a paired sample t-test showed this change was significant,
p<.001. Just over half those who were retested had a decrease in ACE-R score between
waves (482, 54.5%), while 34.5% improved. Around a quarter of those whose scores
declined (112) did so by only one point (23.2%). A further 252 (52.3%) declined between 2
and 5 points, 97 (20.1%) between 6 and 10 pints, and 21 participants (4.4%) declined by over
11 points. Comparing those who declined to those who stayed the same or improved,
decliners were older (mean difference 1.13 years, p<.05) (see Figure 10), had lower
educational attainment (see Figure 11), were in poorer health (p<.05), and were more likely
to rate their memory as poorer now (2012) than it had been at wave 1 (p<.001). None of the
other wave 1 variables of interest were related to change in ACE-R scores between waves.

60

50
40 +

Percentage 30 - B Declined

20 O No Change or Improved

10

0 < T T T T
51-54 55-64 6574 76-86

Age Bands 2012

Figure 10. Change in ACE-R scores by age bands 2012.
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Figure 11. Change in ACE-R scores by highest educational qualification.

Summary and Concluding Comments

As noted earlier, prevalence rates for cognitive impairment vary depending on
sampling and definitions of impairment. In our study using the original ACE-R cut-off scores
we found an overall rate of 3.6% in wave 1 and 5.7% in wave 2. Looking at age range rates
we found 2.4% of those under 55 years of age scored less than the cut-off score in 2010, with
2.0% of 55 to 64 years-olds, 4.4% of 65 to 74 year-olds and a rate of 10.5% for those 75
years and older. These rates, although representing slightly different age groupings are
similar to those reported by international and New Zealand research (Campbell et al., 1983;
Meltzer et al., 1997; Suthers et al.,2003).

As expected cognitive functioning decreased with age. Age continued to be
significantly related to cognitive functioning even when controlling for age related variables
such as health, health behaviours, wellbeing and social engagement. There was also a clear
educational gradient for scores on the ACE-R with higher educational attainment related to
better cognitive functioning as has been found in previous studies (Albert et al., 1995; Lee et
al., 2003). The relationship between education and ACE-R scores was particularly apparent
at the lowest and highest educational levels and was maintained when controlling for other
environmental experiences related to cognition that may be a consequence of education (e.g.
health behaviours and economic living standards). This provides support for the cognitive
reserve hypothesis i.e. more highly educated individuals may still experience cognitive
decline with age but they begin at a higher point above an impairment threshold.

Of the four health conditions examined that have been previously associated with cognitive
decline, only a diagnosis of diabetes remained significant when controlling for other
variables. Cukierman, Gerstein & Williamson (2005) in a review of cognitive decline and
dementias in diabetes found that individuals with diabetes had a 1.2- to 1.5-fold greater
change over time in measures of cognitive function than those without diabetes. The authors
suggest cognitive decline should therefore be added to the list of chronic complications of



19
Cognitive functioning

diabetes. Given the alarming increase in rates of diabetes in our ageing population, the impact
on future rates of dementia is of concern.

Of the health behaviours, alcohol consumption and physical activity were unrelated to
ACE-R scores. As moderate alcohol use has been shown to be related to improved health (Di
Castelnuovo, 2006), perhaps more detailed analysis of levels of alcohol use and cognitive
functioning need to be conducted. We assessed physical activity using three items asking
participants to report how often they took part in sports or activities that were vigorous (e.g.
running), moderately energetic (e.g. gardening) or mildly energetic (e.g. vacuuming). Itis
likely that a more rigorous assessment of daily physical activity would provide better insights
into the link between activity and cognitive health.

Current smokers reported lower scores than non-smokers (including former smokers)
on the ACE-R when controlling for other important variables. Recently reported findings
from a 30 year prospective study of middle aged men in Wales highlights the importance for
cognitive health of maintaining a range of healthy behaviours over time (e.g. non-smoking,
an acceptable BMI, a high fruit and vegetable intake, regular physical activity, and
low/moderate alcohol intake) (Elwood et al., 2013). Odds ratios for men following four or
five of these healthy behaviours were 0.36 (95% CI: 0.12, 1.09; p <0.001) for cognitive
impairment, and 0.36 (95% CI: 0.07, 1.99; p <0.02) for dementia. The importance of
physical health for cognitive functioning is also reflected in the strong relationship between
the SF12 physical health component score and ACE-R scores in multivariate analysis.

Although depression scores were related to cognitive functioning at bivariate level,
this relationship was non-significant in the final multivariate model. However, anxiety
maintained a significant (but small) relationship with ACE-R scores when controlling for
other variables. Anxiety is associated with cognitive difficulties such as concentration,
working memory and processing information (Hertzog et al., 1990) and is one of the most
common neuropsychiatric symptoms associated with mild cognitive impairment (Apostolova
& Cummings, 2008). The role of anxiety in the development of cognitive impairment is not
clear (Beaudreau & O'Hara, 2008). Anxiety may be a response to early cognitive symptoms
of impairment and its manifestation may change over time, with higher levels at the onset of
MCI lessening as cognitive decline progresses (Diefenbach, Bragdon & Blank, 2013).

As noted in another NZLSA report (Noone & Stephens, 2014) “poor social
connections, fewer social activities and social disengagement in people over the age of 65
have been shown to predict greater risk of cognitive decline..”. In the NZLSA sample,
loneliness and perceived social support were associated with lower ACE-R scores in bivariate
analyses, however these relationships became non-significant in multivariate analysis.

Decline in ACE-R scores was seen between the two waves for just over half the
participants and this was more pronounced for those in older age groups, consistent with age
related declines in cognitive functioning. However, a significant proportion (34.5%)
improved scores between the two waves highlighting the considerable heterogeneity within
older aged cohorts in the occurrence, rate and type of cognitive decline with age. Educational
attainment was once again a significant factor in change in cognitive functioning over time as
was physical health supporting the extensive evidence for the importance of these factors in
maintaining cognitive health in later years.
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