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Cardiovascular Risk Factors for Mild Cognitive Impairment
Michael Malek-Ahmadi

ABSTRACT

The relationship between cardiovascular conditions and the presence of Alzheimer’s
disease (AD) has been well-documented in a number of recent studies. Generally, the
presence of cardiovascular conditions such as high total cholesterol and hypertension
have been shown to significantly increase the risk for the development of AD. Given the
results of these studies, it is possible that these same risk factors might also increase the
risk of developing mild cognitive impairment (MCI). An analysis of 216 subjects (119
cognitively normal (CN), 77 aMCI, 20 naMCI) found that after adjusting for age,
education, ethnicity, and gender, only hemoglobin Alc (HbAlc) showed a significant
effect for aMCI [OR = 1.75 (1.02, 2.99) p=0.04]. Age and education also showed
significant effects that were consistent with previous studies. Given recent studies
linking Type 2 diabetes with AD, this finding appears to strengthen the link between

diabetes-related disease processes and aMCI/AD disease processes.
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Introduction

In recent years, a great deal of epidemiological research has demonstrated a
strong link between cardiovascular risk factors such as high cholesterol, elevated
homocysteine, and the development of Alzheimer’s disease (AD)'2. Other factors such
as hypertension, history of heart attack, and diabetes have also been implicated as risk
factors for AD®. However, more recent studies have demonstrated that these same
cardiovascular risk factors might increase the risk for the development of mild cognitive
impairment (MCI), the prodromal state of AD*°. Since a significant proportion of
individuals with MCI eventually convert to AD, identifying and mitigating these risk
factors could significantly reduce incident cases of both conditions.

The diagnostic criteria for MCI first proposed by Petersen et al’ are still widely
used in both clinical and research settings. Although the criteria have been the subject of
much controversy, they have been shown to be valid in categorizing individuals who are
at greater risk of converting to AD. Much of the controversy surrounding MCI as a
diagnostic entity stems from the results of longitudinal studies that have shown that some
individuals who are initially classified as having MCI revert to normal cognition in
subsequent evaluations. Conversely, these studies have also shown that many individuals
do not convert to AD nor do they revert to normal cognition during the follow-up period.
Rather, these individuals remain classified as having MCI for several years®.

The original Petersen criteria identifies individuals who fall at least 1.5 standard

deviations (SD) below an age- and education-adjusted mean on a verbal memory test and
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have come to be more accurately defined as the criteria for amnestic MCI (aMCI).
This refinement is necessary to help differentiate it from non-amnestic MCI (naMCI)
which is used to classify individuals who fall atleast 1.5 SD below an age and education
level adjusted mean on tests in other domains, such as language or executive functions.
The differentiation of aMCI and naMCI is necessary as recent research has demonstrated
that these groups are at risk for converting to different types of dementia’. Specifically,
those with aMCI are thought to be at greater risk for developing AD, while those with
naMCI are thought to be at greater risk for developing other types of dementia, such as
vascular dementia (VaD)™.

These diagnostic categories have been further refined to identify those who fall
1.5 SD below adjusted means on neuropsychological tests in more than one cognitive
domain. This refinement is necessitated by recent studies that have shown that these
individuals are at greater risk of conversion to dementia than those who are impaired in
only one domain. These individuals are classified as multiple domain MCI (for both
aMCI and naMCI)’.

The link between MCI and cardiovascular conditions was initially spurred by
evidence from AD patients whose neuropathological features showed both classic AD
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and vascular pathologies’ ~~. Several recent epidemiological studies have also shown
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strong associations between MCI and co-morbid cardiovascular conditions ™ . 1

n
particular, conditions such as hypertension and high cholesterol have been found to be

strong risk factors for MCI. In addition, several studies have shown that increased levels

of the amino acid homocystiene are also strongly associated with MCI.



Current Epidemiology of MCI

Panza et al'” report that the prevalence of MCI ranges between 3 percent and 15
percent. It is noted, however, that several studies reporting the prevalence of MCI
utilized varying diagnostic criteria and differed widely in their respective methodologies
and study samples. Manly et al® found an annual incidence rate of 5.1% for all MCI
subtypes in a large, ethnically diverse cohort. Yearly incidence rates for aMCI and
naMCI were 2.3% and 2.8%, respectively. With regard to annual conversion to aMCI
from normal cognition, individuals age 80 and over had the highest conversion rate at
3.4%, while all converters to aMCI who had less than 12 years of education had a
conversion rate of 2.5% Those with at least 12 years of education had a conversion rate
of 2.0%. With regard to ethnicity, Hispanic participants had the highest conversion rate
at 2.6%.

An investigation of MCI subtypes and conversion to AD, revealed that aMCI
cases had conversion rate of 7.4% per year for aMCI while naMCI cases converted at a
rate 4.1% per year. This study also found that 21.8% of all MCI patients converted to
AD during the study, however the yearly conversion rate of MCI to AD was 12.8% after
adjusting for the number of completed follow-up visits. This is consistent with a
previous report by Petersen'® showing that the yearly rate of conversion from MCI to AD
is 10% to 15% per year.

A recent study by Caracciolo et al'® estimated the annual incidence rate for MCI
at 13.7 person-years while the incidence rate for other non-dementia cognitive
impairment was 42.1 person-years from a sample of 1,070 individuals. Another finding

was that the rate of non-dementia cognitive impairment was higher for men, but was not



significantly different from the rate of women. It is argued that the current diagnostic
criteria for MCI may lead to underestimates of its true incidence and prevalence as it is
primarily focused on identifying cognitive impairment related to AD pathology and
excludes the effect that co-morbid medical conditions might have on cognitive
impairment.

Tyas et al* found a conversion rate of 23.2% from normal cognition to MCI in a
sample of 470 subjects. This study found that age and ApoE carrier status were
significant risk factors for conversion from normal cognition to MCI. A large cohort
study conducted by Tervo et al*' found a much smaller conversion rate (8.8%) over three
years of observation which translated into an incidence rate of 25.94/1,000 person-years
among 550 individuals. These researchers also found that ApoE carrier status, age, and
systolic blood pressure were significant risk factors for MCI and demonstrated a
protective effect for education.

With respect to the prevalence of the different MCI subtypes, Luck et al** found
that the prevalence of single domain aMCI was 2% and multiple domain aMCI was 2.8%.
Single domain naMCI was far more prevalent at 8.7% and multiple domain naMCI had a
prevalence of 1.9%. Although, the sample in this study was large (N = 3,242), it only
included persons age 75 and over. Given that late onset AD can often be diagnosed as
early as age 60, the inclusion of younger individuals would have provided a better
estimate of those at risk for developing AD and other dementia types.

Although there is some variability between studies regarding incidence,
prevalence, and conversion in rates in MCI most studies that utilize large samples have

similar findings. Methodological differences with regard to diagnostic criteria,
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MMSE* — A brief, 30-item cognitive screening instrument that includes items on
Orientation, Memory, Language, and Visuospatial functions.

WMS-R Logical Memory® — A short fictional story is read to the participant after which
they are asked to repeat as much of the story as they can remember. After a 20 minute
delay, participants are asked to recall the story again.

Hopkins Verbal Learning Test-Revised"’ — A list of 12 words is read aloud to the
participant after which they are asked to recall as many of the words as possible. This is
done 3 times for the Immediate Recall section. Delayed Recall occurs after a 20-25
minute delay in which the participant is asked to recall the words from the list.

Semantic Interference Test — An adaptation of the Fuld Object Memory Test’' test in
which participants are instructed to identify 10 objects inside of a bag. They are then
given 3 free recall trials to recall as many of the objects as possible. Participants are then
instructed to identify objects from a second bag and are given one free recall trial for the
second bag. The use of the second bag serves as an interference task. Immediately after
the free recall trial of the second bag, another free recall trial is given for the first bag. A
delayed recall trial for the first bag also occurs between 20 and 25 minutes after the last
free recall trial of the first bag in the initial learning period.

Trails A”* — The participant is instructed to trace a line that connects circled numbers in
consecutive order.

Trails B> — The participant is asked to trace a line that connects circled numbers and
circled letters in consecutive order while alternating between numbers and letters (1 — A —
2-B-3-C, etc).

13



WMS-R Digit Span Forward” — A series of increasingly greater number sequences are
read aloud to the participant after which the number series is repeated back to the
examiner.

WMS-R Digit Span Backward® — A series of increasingly greater number sequences are
read aloud to the participant after which the number series is repeated back to the
examiner in reverse order.

WMS-R Digit Symbol” — The examinee is shown a series of numbers that each
correspond to a unique symbol. The examinee is then instructed to write in the symbol
that corresponds to each number in an empty box placed below the number.

WAIS-III Block Design® — Examinees must manipulate a set of colored blocks to create a
design that matches one that is presented to them.

Controlled Oral Word Association Test - FAS™* — Participants are given one minute to
verbally produce as many words as they can that begin a given letter. One minute per
word is given.

Category Fluency’* — Participants are given one minute to verbally produce as many
items as they can that belong to a given category (Animals, Fruits, and Vegetables). One
minute per category is given.

Stroop Color/Word’ — The examinee is presented with 5 columns of the words “blue”,
“red”, and “green” presented in random order. The words are printed in an ink that is
incongruent with the actual word itself (ie, the word “blue” is printed in red ink). The
examinee is then asked to identify the color of the ink the word is printed in. There is a
45-second time limit in which the examinee must give as many correct responses as

possible.
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Mohs Cancellation Task’® — The examinee is asked cross out the numbers “2” and “8” in
a larger matrix of various numbers. The examinee must cross out as many correct targets
as possible within 60 seconds.

WMS-R Visual Reproduction™ — The examinee is shown a series of 4 figures for 10
seconds each. After each figure is presented and then removed, the examinee is asked to
draw the figure from memory. A delayed free recall trial is given 25-35 minutes after the
initial recall trial where the examinee is asked to reproduce all 4 figures.

Judgment of Line Orientation’ — Examinees are asked to match a set of two lines set at
varying angles and lengths to a reference of lines placed below each stimulus card for
each trial.

Boston Naming Test™® — A collection of 60 drawings of objects are shown individually to

the participant who is asked to verbally identify what the object is.

Statistical Analysis

Multiple logistic regression were used to analyze demographic, clinical, and
cognitive variables as risk factors for aMCI and naMCI. McKelvey-Zavoina statistics
were calculated to obtain pseudo R? values in order to determine the strength of a
model’s predictive value*’. This statistic was selected as it is an accurate approximation
of the linear R%. A parallel set of analyses were conducted for aMCI and naMCI

participants against CN participants.
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Analysis of Neuropsychological Data

Neuropsychological data were analyzed by first computing z-scores for each test
completed by each participant. Z-scores were based on the mean and standard deviation
derived from the CN group of the study from all tests. Composite z-scores for each
cognitive domain were then computed by summing the individual z-scores for tests used
to measure each domain and dividing by the number of tests used to measure the domain
(Memory — Immediate Recall, Memory — Delayed Recall, Executive Functions,
Attention, Language, and Visuospatial). The composite z-scores for each domain were
then included in the logistic regression analysis. Tests included in each domain are listed
below:
Immediate Recall Memory — Logical Memory (immediate recall), HVLT-R (total
learning for trials 1-3), FOM (total recall for trials 1-3), Visual Reproduction
Delayed Recall Memory — Logical Memory delayed recall, HVLT-R delayed recall, FOM
delayed recall, Visual Reproduction delayed recall.
Executive Function — Trails B, Digit Symbol, Stroop Color-Word,
Language — BNT, FAS
Attention — Digit Span Forward, Trails A, Mohs Cancellation Task

Visuospatial — W AIS-111 Block Design, JOLO

16



Results

Table 1 displays the demographic characteristics of the study sample. Both MCI
groups were older and had fewer years of education than CN group. Females accounted
for a large proportion of both groups. Overall, this sample was fairly homogenous with
regard to ethnicity as 90% of the sample was comprised of white/Caucasian participants,
6% were of Hispanic origin, 2% of African-American origin, and 2% of mixed ethnicity.
Logistic regression analysis was used to assess the associated risk of the clinical and
laboratory variables for both aMCI and naMCI. Odds ratios for the aMCI and CN
comparison are shown in Table 2. Age and education showed significant effects and are
similar to those that have been reported in previous studies. Gender and ethnicity did not
show significant effects. The only other variable to show a significant effect was HbAlc.

A second analysis was completed with all cases of diabetes removed which
showed that age and education still had statistically significant effects as in the previous
analysis, however the effect for HbAlc was not present (Table 3).

An analysis of naMCI cases also found significant associations for age and
education that were similar to the aMCI group (Table 4). An analysis comparing the

aMCI and naMCI groups failed to show any significant effects (Table 5).
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Table 1. Demographic Characteristics

CN aMCI naMCI Total
Age 71.07 (6.54) | 73.84 (5.97) 74.85 (6.14) 73.32 (6.56)
Education 15.21 (2.66) | 13.77 (2.86) 13.35 (2.87) 14.11 (3.28)
Gender (% female) 59.32 64.94 60.00 60.56
MMSE 28.73 (2.26) | 27.05 (2.61) 27.05 (2.27) 27.76 (2.31)
N 119 77 20 216
Table 2. Odds Ratios for Amnestic MCI vs Controls
Variable OR 95% CI p-value
Age 1.10 (1.03, 1.15) <0.001
Education 0.81 (0.72, 0.92) <0.001
Ethnicity 0.93 (0.49, 1.63) 0.81
Gender 0.97 (0.48, 1.92) 0.92
Heart Attack 0.65 (0.18, 2.37) 0.52
Hypertension 1.11 (0.59,2.11) 0.75
HbAlc 1.75 (1.02, 2.99) 0.04

Table 3. Odds Ratios for Amnestic MCI vs Controls Without Diabetes Cases (n =
63, 102)

Variable OR 95% CI p-value
Age 1.09 (1.03, 1.15) <0.01
Education 0.80 (0.70, 0.91) <0.001
Ethnicity 0.99 (0.53, 1.86) 0.98
Gender 1.23 (0.60, 2.52) 0.58
Heart Attack 0.79 (0.16, 3.84) 0.77
Hypertension 1.23 (0.61, 2.45) 0.58
HbAlc 1.17 (0.57, 2.40) 0.68
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Table 4. Odds Ratios for Non-Amnestic MCI vs Controls

Variable OR 95% CI p-value
Age 1.10 (1.01, 1.20) 0.03
Education 0.76 (0.62, 0.94) 0.01
Ethnicity 0.76 (0.28,2.11) 0.85
Gender 1.20 (0.40, 3.63) 0.74
Heart Attack 0.96 (0.09, 10.06) 0.97
Hypertension 1.02 (0.59,2.11) 0.97
HbAlc 0.89 (0.28, 2.88) 0.85

Table 5. Odds Ratios for Non-Amnestic MCI vs Amnestic MCI

Variable OR 95% CI p-value
Age 1.04 (0.95, 1.13) 0.44
Education 0.93 (0.77, 1.13) 0.48
Ethnicity 0.45 (0.07, 2.82) 0.40
Gender 0.78 (0.27, 2.20) 0.63
Heart Attack 0.85 (0.09, 8.44) 0.89
Hypertension 1.14 (0.40, 3.22) 0.81
HbAlc 0.59 (0.22, 1.63) 0.31
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Results of the analyses with clinical and cognitive variables are shown below in

Tables 6 and 7.

Table 6. aMCI Model with Clinical and Cognitive Variables

Variable OR 95% CI p-value
Age 1.04 (1.01, 1.20) 0.29
Education 0.83 (0.62, 0.94) 0.02
Ethnicity 0.82 (0.28,2.11) 0.57
Gender 1.12 (0.40, 3.63) 0.80
Heart Attack 0.11 (0.09, 10.06) 0.03
Hypertension 0.81 (0.59,2.11) 0.62
HbAlc 1.33 (0.28, 2.88) 0.39
Immediate Recall 0.20 (0.06, 0.64) 0.007
Delayed Recall 0.44 (0.19, 1.05) 0.07

Table 7. naMCI Model with Clinical and Cognitive Variables

Variable OR 95% CI p-value
Age 1.08 (0.97,1.21) 0.16
Education 0.76 (0.57,1.02) 0.07
Ethnicity 0.37 (0.07, 2.05) 0.25
Gender 1.16 (0.31, 4.40) 0.83
Heart Attack 0.76 (0.04, 13.37) 0.85
Hypertension 0.95 (0.26, 3.47) 0.94
HbAlc 0.75 (0.18, 3.25) 0.71
Language 0.34 (0.11, 1.05) 0.06
Executive Functions 0.49 (0.18, 1.35) 0.17
Attention 0.55 (0.18, 1.67) 0.29
Visuospatial 0.75 (0.31, 1.76) 0.50

20



Tables 8 and 9 contain the odds ratios for the cognitive domains used in the aMCI
and naMCI analyses without the presence of the clinical variables and adjusted for age,

education, gender, and ethnicity.

Table 8. Cognitive Variable Odds Ratios for aMCI

Variable OR 95% CI p-value
Age 1.03 (0.97, 1.10) 0.31
Education 0.83 (0.71, 0.97) 0.02
Ethnicity 0.27 (0.45, 1.65) 0.66
Gender 1.10 (0.48, 2.50) 0.83
Immediate Recall 0.27 (0.09, 0.77) 0.02
Delayed Recall 0.42 (0.18, 0.98) 0.04

Table 9. Cognitive Variable Odds Ratios for naMCI

Variable OR 95% CI p-value
Age 1.00 (0.93, 1.10) 0.83
Education 0.83 (0.67, 1.04) 0.11
Ethnicity 0.23 (0.05, 1.00) 0.05
Gender 0.89 (0.29, 2.69) 0.84
Language 0.26 (0.10, 0.68) 0.006
Executive Functions 0.37 (0.16, 0.85) 0.02
Attention 0.73 (0.32, 1.66) 0.45
Visuospatial 0.75 (0.48,1.77) 0.81
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McKelvey and Zavoina R* values for aMCI and naMCI models are displayed in

Table 10. All models listed are adjusted for age, education, gender, and ethnicity.

Table 10. McKelvey and Zavoina Analyses for aMCI and naMCI

Model Pseudo R’
aMClI
Clinical Variables 0.22
Clinical + Cognitive Variables 0.68
naMCI
Clinical Variables 0.25
Clinical + Cognitive Variables 0.56
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Discussion

Overall, the results of this study suggest that HbAlc is a significant risk factor for
aMCI. When those with DM were excluded from the analysis the effect was still present,
but did not reach statistical significance. These results are similar to that of Yaffe et al*®
who also found a significant eftfect for HbAlc in aMCI. The significant association of
HbA1lc with aMCI should be interpreted somewhat cautiously as it is unlikely that this or
any other laboratory value directly measures disease pathology or processes associated
with aMCI and AD. However, it is quite likely that DM disease processes might act on
and modify AD pathways.

Evidence supporting this hypothesis was found in a recent clinical trial
investigating the efficacy of rosiglitazone as a treatment for AD*”. After a 24-week
treatment period, ApoE &4 non-carriers showed both cognitive and functional
improvement whereas ApoE €4 carriers showed no improvement or continued decline.
Overall, there was no significant treatment effect for the entire study sample. However,
the findings in the ApoE €4 non-carrier group are consistent with the findings from the
Framingham study implicating DM as a risk factor for this group. A recent review by
Luchsinger gives strong evidence for a pathological mechanism by which DM may be
related to AD®. Tt is suggested that systemic insulin resistance leads to decreased levels
of brain insulin which inhibits the normal mechanisms of amyloid clearance. This

pathway is more clear and direct than the pathways suggested by cardiovascular
23



mechanisms, however it is suggested that DM pathology may have an indirect
affect on cardiovascular mechanisms that are also associated with AD.

In terms of cognitive performance, Yeung et al®' cite several studies showing that
individuals with diabetes show deficits in both verbal memory and executive function
when compared to non-diabetic controls. The exact mechanisms by which DM aftects
these cognitive processes is not clear, however Yeung et al°' cite several studies showing
decreased amgydala and hippocampal volumes in DM patients which are thought to be
evidence of neuropathological markers of DM. In their own study, Yeung et al®' found
that DM and non-DM participants who were cognitively normal differed only on select
measures of executive function and semantic speed.

The lack of association between other cardiovascular variables and aMCI has
been found in previous studies with much larger samples than this study. However, there
are several studies that have found positive associations between aMCI and some
cardiovascular risk factors®’. In general, the large number of studies that have been
carried out over the last decade have yielded contradictory findings between studies
investigating cardiovascular risk factors for MCI. Much of this is most likely due to
methodological variations between studies.

The Cardiovascular Health Study (CHS) Cognition Study found that
cerebrovascular disease, lower education, and presence of the ApoE &4 allele were
significant risk factors for MCI®. In this study, African-Americans made up a larger
proportion of the total MCI group than did other ethnic groups. The more interesting
finding is that the presence of cerebrovascular disease was a risk factor for aMCI.

Although no other cardiovascular risk factors were reported as significant risk factors, the
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association between cerebrovascular MRI findings and aMCI suggests that
cardiovascular mechanisms have some contribution in the development of aMCI and
eventually AD. Given that microvascular changes are commonly found on MRI’s among
AD patients the extent to which cardiovascular disease processes affect the MCI/AD
disease process still warrants further study®*.

The CHS study highlights what is an important, but often overlooked relationship
between the ApoE gene and cardiovascular disease. One of the primary functions of the
ApoE gene is transporting lipids through the blood stream, but it has also been implicated
as a significant risk factor in other cardiovascular conditions®. Previous research has
linked the ApoE gene and its different alleles to a variety of cardiovascular disorders such
as high cholesterol, coronary artery disease, stroke, peripheral artery disease, and
diabetes®®. Although the predictive value of ApoE as a cardiovascular disease risk factor
has been somewhat unreliable, it has shown strong associations to these disorders in the
same way that it has with MCI and AD. The extent to which ApoE mediates disease
pathways that are shared by cardiovascular disease and MCI/AD is unknown and is likely
to be extremely complex. However, it does provide further justification for pursuing
research related to cardiovascular risk factors for MCI and AD.

Although several studies have demonstrated strong associations between MCI and
circulating biomarkers, such as homocystiene and HbAlc, the predictive value of these
tests is questionable. Nilsson et al argue that although elevated homocystiene is highly
associated with conditions such as AD and VaD, the presence of elevated homocystiene
is related to co-morbid cardiovascular conditions®’. Although the role of cardiovascular

conditions and cognitive decline is well documented, measuring their effect by way of
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surrogate markers is problematic as these markers do not directly assess
neuropathological or neurochemical changes.

This line of reasoning could be applied to the findings of the present study given
that the effect of HbAlc as a risk factor for aMCI was significant only when individuals

1*® found that this effect

with diabetes were included in the analysis. Although Yaffe et a
was still present in aMCI cases without diabetes, this difference is probably attributable
to the larger sample size of the Yafte et al study. However, the variability of results
between studies using circulating biomarkers show that their predictive ability for
cognitive syndromes is questionable.

The present study showed that the predictive value of clinical measures is
somewhat small in the absence of neuropsychological tests. The pseudo R* values
derived in this study show that clinical variables do account for a relatively significant
proportion of variance in aMCI and naMCI models, however the addition of
neuropsychological measures significantly increased the predictive value of each model.

Another significant factor that further complicates the ability to identify risk
factors for MCI is that it is highly variable as a diagnostic entity. It can be argued that the
MCI diagnosis does not predict conversion to dementia with the same degree of accuracy
or reliability that prodromal syndromes for other diseases do. This is demonstrated by
studies which have found that significant proportions of MCI cases revert back to normal
cognition in subsequent evaluations®. The reasons for this are unclear, but it is possible
that effectively treating cardiovascular conditions, like hypertension, between

assessments could lead to an improvement in cognitive function at subsequent

evaluations.
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Another possible, but rarely discussed, reason for fluctuation in cognitive status is
the effect of prior exposure to neuropsychological tests. This is often referred to as

. 68, 69
practice effects™

. In many cases, this can be alleviated by using alternate equivalent
forms of tests when serial evaluations are necessary. However, the extent to which this is
implemented in the design of longitudinal studies is unclear as most publications do not
address this issue in their study findings. Nonetheless, this is a significant
methodological issue that should be given more attention as more studies focus on the
transition and trajectory of change from normal cognition to MCI.

Although this study was not longitudinal, the possibility that both aMCI and
naMCI individuals could be revert back to normal cognition at later evaluations gives
these data a certain degree of uncertainty not normally associated with studies of
prodromal disease states. Prior research has demonstrated that both cognitively healthy
individuals and those with dementia can show significant amount of intraindividual
variability on serial neuropsychological assessments’” ",

In general, this study was limited by a relatively small sample size, which
probably prevented more significant findings from being found. However, the results of
this study suggest that HbAlc is a risk factor for aMCI and not cardiovascular risk
factors. Although previous studies have shown that the presence of certain
cardiovascular conditions increase the risk for aMCI, these factors have stronger
associations with naMCI. Although HbAlc was not a statistically significant risk factor
for aMCI cases without diabetes in this study, a larger sample size similar to those of

previous studies* might have allowed for this effect to be seen. This finding does seem

to confirm that DM-related disease processes play a larger role in aMCI than do

27



cardiovascular processes. However, it has been suggested that an interaction between
these two might also play a significant role*®. Although there is a great deal of
conflicting evidence regarding the role of cardiovascular risk factors in aMCI, research
tocusing on DM-related factors have been more consistent between studies so it 1s easier

conclude that these risk factors have a larger effect on the aMCI disease pathway.
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