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Abstract
Background—Type 2 diabetes may increase the risk of amnestic mild cognitive impairment
(aMCI) through Alzheimer's disease (AD)-related and vascular pathology and may also increase
the risk of nonamnestic MCI (naMCI) through vascular disease mechanisms. We examined the
association of type 2 diabetes with mild cognitive impairment (MCI) and MCI subtype (aMCI and
naMCI) overall and by sex.

Methods—Participants were Olmsted County, Minnesota residents (70 years and older) enrolled
in a prospective, population-based study. At baseline and every 15 months thereafter, participants
were evaluated using the Clinical Dementia Rating scale, a neurological evaluation, and
neuropsychological testing for a diagnosis of normal cognition, MCI, and dementia by a consensus
panel. Type 2 diabetes was ascertained from the medical records of participants at baseline.

Results—Over a median 4.0 years of follow-up, 348 of 1450 subjects developed MCI. Type 2
diabetes was associated (hazard ratio [95% confidence interval]) with MCI (1.39 [1.08–1.79]),
aMCI (1.58 [1.17–2.15]; multiple domain: 1.58 [1.01–2.47]; single domain: 1.49 [1.09–2.05]), and
the hazard ratio for naMCI was elevated (1.37 [0.84–2.24]). Diabetes was strongly associated with
multiple-domain aMCI in men (2.42 [1.31–4.48]) and an elevated risk of multiple domain naMCI
in men (2.11 [0.70–6.33]), and with single domain naMCI in women (2.32 [1.04–5.20]).

Conclusions—Diabetes was associated with an increased risk of MCI in elderly persons. The
association of diabetes with MCI may vary with subtype, number of domains, and sex. Prevention
and control of diabetes may reduce the risk of MCI and Alzheimer's disease.
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1. Introduction
Several studies have reported associations of type 2 diabetes mellitus with an increased risk
of cognitive impairment and dementia [1–9], including Alzheimer's disease (AD) [8,10,11]
and vascular dementia [11,12]. These studies suggest that type 2 diabetes may also be
associated with mild cognitive impairment (MCI) subtypes: with amnestic MCI (aMCI)
through both AD and vascular pathology, and with nonamnestic MCI (naMCI) through
vascular disease mechanisms [2]. Despite this, there are few population-based studies on
associations of type 2 diabetes with incident MCI subtypes.

Relationships between risk factors and cognitive impairment may differ based on study of
subjects with incident versus prevalent cognitive impairment. The study of incident cases of
MCI establishes a temporal association, includes a broad spectrum of disease severity, and
may represent a progressive disorder. In contrast, prevalent cases may include more slowly
progressive cases and may be influenced by survival bias. Furthermore, the identification of
MCI subtypes on the basis of cognitive profiles may offer additional insights regarding
severity because MCI subtypes reflect the extent of regional cortical involvement and the
underlying etiology of the MCI. Single-domain MCI syndromes are likely to represent more
circumscribed pathology, whereas multidomain MCI may represent more extensive disease.
Amnestic presentations of MCI are more likely to be due to AD pathophysiology, whereas
naMCI probably includes non-AD type conditions, especially cerebrovascular disease.
Because of the pressing unanswered questions about the role of diabetes in dementing illness
in regard to cerebrovascular versus AD pathways, the study of associations of type 2
diabetes with incident MCI subtypes and number of domains affected offers a novel
approach to the mechanisms of diabetes in cognitive impairment and the impact of disease
extent.

Previous studies have reported a sexual dimorphism in the occurrence of dementia, for AD
in particular, with higher estimates in women than in men [13–15]. More recently, we and
others have reported a sexual dimorphism in incidence and prevalence of MCI, but with
higher estimates in men than in women [16–20]. Some imaging studies have also reported
sex differences in brain aging that may partly explain the apparent discordance in the sexual
dimorphism in the occurrence of dementia versus MCI [21–24]. Together, these studies and
another that reported sex differences in inflammatory markers in men and women [25]
suggest that risk factors for MCI vary in men and women and underscore the need to
identify modifiable risk factors that have a differential impact on risk of MCI in men versus
women. Therefore, the objective of this study was to investigate the association of type 2
diabetes mellitus with MCI and MCI subtypes overall, and by sex, in a population-based,
prospective cohort enrolled in the Mayo Clinic Study of Aging.

2. Methods
2.1. Study cohort

We established the Mayo Clinic Study of Aging to estimate the incidence and identify risk
factors for MCI in Olmsted County, MN. Details of the study design and participant
recruitment are described in detail elsewhere [16, 17, 26]. In brief, we used the medical
records-linkage system of the Rochester Epidemiology Project to construct a sampling frame
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of Olmsted County residents who were aged 70 to 89 years on October 1, 2004 (n = 9953)
[27]. From an age- and sex-stratified random sample of 5233 subjects, 2719 (61.8%) of 4398
eligible subjects agreed to participate in the baseline assessment either in person (n = 2050;
46.6%; full participants) or by telephone (n = 669; 15.2%; telephone-only participants) [17,
26].

The institutional review boards of the Mayo Clinic and of Olmsted Medical Center approved
the study. Written informed consent was obtained for all participants who were examined as
part of the study.

2.2. Clinical measurements
2.2.1. In-person evaluations—Each subject was evaluated by a nurse or study
coordinator as well as a physician and underwent extensive cognitive testing by a
psychometrist. The nurse interview included questions about memory administered to the
participant, and the Clinical Dementia Rating scale and the Functional Activities
Questionnaire were administered to an informant. The neurological evaluation included the
Short Test of Mental Status [28], a medical history review, and a neurological examination.
The cognitive testing used nine tests to assess function in four cognitive domains: memory,
executive function, language, and visuospatial skills. The raw scores on each test were
transformed into age-adjusted scores using normative data from Mayo's Older Americans
Normative Studies and were scaled to have a mean of 10 and a standard deviation (SD) of 3
[29]. Domain scores were computed by summing the adjusted and scaled test scores within a
domain and scaling again to allow comparisons across domains [17,26].

2.2.2. Diagnostic criteria for MCI—Performance in a specific cognitive domain was
assessed by comparing the domain score with the score (means and SD) for normal subjects
from the Olmsted County population [29]. Cognitive impairment was considered if the score
was ≥1.0 SD below the mean; however, a final decision about impairment was based on a
consensus agreement among the examining physician, nurse, and neuropsychologist, taking
into account education, prior occupation, visual or hearing deficits, and other information
[16,17,26].

A diagnosis of MCI was based on published criteria: cognitive concern by subject,
informant, nurse, or physician; impairment in one or more of the four cognitive domains
(from cognitive battery); essentially normal functional activities; and absence of dementia
[17,26,30]. Subjects with MCI were classified as having aMCI if the memory domain was
impaired; naMCI if the memory domain was not impaired, but one or more nonmemory
domains were impaired; and as having single- versus multiple-domain MCI. A diagnosis of
dementia was based on the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV) criteria. Subjects who performed within the normative range and did not
meet criteria for MCI or dementia were considered to be cognitively normal [17,26,30].

2.2.3. Longitudinal follow-up—Participants were evaluated at 15-month intervals using
the same protocol for clinical and cognitive findings as was used for full participants at
baseline. Information from previous evaluations was not considered in making a diagnosis
during follow-up. Participants who declined in-person evaluation at follow-up were invited
to participate via a telephone interview (partial participants) that included the Telephone
Interview of Cognitive Statusmodified, (TICS-m), the Clinical Dementia Rating scale, and
the Neuropsychiatric Inventory Questionnaire. The MCI subtype could not be determined in
partial participants who developed MCI because they did not complete the extensive
cognitive testing.
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2.3. Assessment of diabetes and covariates
Information about type 2 diabetes was ascertained from the medical records archived by the
records-linkage system of the Rochester Epidemiology Project [27]. Diabetes was defined as
any of the following: treatment for diabetes (oral antidiabetic agents, insulin, or both), a
fasting blood glucose ≥ 126 mg/dL reported two or more times, or a physician diagnosis of
diabetes [31]. A physician diagnosis of diabetes-related complications such as diabetic
neuropathy, diabetic retinopathy, or diabetic nephropathy (not attributed to hypertension)
was also ascertained from the medical records at baseline.

Demographic characteristics including date of birth, number of years of education, and
smoking history were assessed by interview. History of hypertension or coronary artery
disease at baseline was abstracted from a review of the medical records. History of stroke
was obtained by the physician and validated using the medical records when possible.
Depression was assessed using the Beck Depression Inventory II. Daily medications were
assessed from a review of the medications brought to each evaluation. Dyslipidemia at
baseline was defined as cholesterol >200 mg/dL, low high-density lipoprotein (<40 mg/dL
in men or <50 mg/dL in women), triglycerides >150 mg/dL, or treatment to lower lipid
levels. Frequency of moderate exercise in the previous year was assessed by questionnaire
[32]. Body mass index (BMI) was measured by direct exam, and APOE genotyping was
performed at the baseline evaluation.

2.4. Statistical analyses
Persons who were cognitively normal at baseline were considered at risk for incident MCI.
The onset of MCI was defined by the midpoint between the last assessment as cognitively
normal and the first-ever assessment as MCI; 18 subjects who developed dementia without
an intervening diagnosis of MCI are not included in these analyses. Subjects who refused
participation, could not be contacted, or died during follow-up were censored at their last
evaluation. We computed the person-years of follow-up as the time from the baseline
evaluation to onset of MCI, censoring, or date of last follow-up. Our analyses included only
first-ever MCI diagnoses and did not consider subjects who reverted to normal after an
initial diagnosis of MCI.

We estimated incidence rates by history of diabetes using incidence density methods (cases
per 1000 person-years). The incidence rates were directly standardized by age and sex to the
Olmsted County population on October 1, 2004, and adjusted for nonparticipation at
baseline using reciprocal probability weighting in Poisson regression models [33]. In our
primary analyses, we used multivariable Cox proportional hazards models with age as the
time variable to assess associations (hazard ratios [HR] and 95% confidence intervals [CI])
of diabetes with incident MCI and with MCI subtypes, thus taking into account differential
follow-up. In the base model (Model 1), we adjusted for sex, years of education (≤12 vs.
>12), and nonparticipation at baseline using reciprocal probability weighting [33]. In Model
2, we also adjusted for APOE ε4 genotype (any ε4 vs. no ε4; we excluded ε2/ε4) and for
potential confounders: obesity (BMI), hypertension, coronary artery disease, stroke,
dyslipidemia, use of statins, moderate exercise (≤1 vs. >1 per month), and depression. In
Model 3, we included Model 2 variables, but we excluded subjects with a history of stroke
because of the strong association of stroke with cognitive impairment. We examined the
interaction of diabetes with age at baseline and sex in regard to MCI. To assess the impact of
disease severity, we conducted stratified analyses by level of glycemic control (hemoglobin
A1c [HbA1c7] <7% vs. ≥7%), type of treatment for diabetes (no treatment or diet only, oral
hypoglycemic agents, insulin treatment with or without oral treatment), duration of disease
(dichotomized at the median), and presence of diabetes-related complications. These
analyses were restricted to in-person participants at baseline; partial participants during
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follow-up (n = 24) are not included in the analyses for aMCI and naMCI because their MCI
subtype could not be determined.

In separate analyses, we censored partial participants from the analyses for any MCI because
incident diagnoses were only assessed by telephone. We used time-dependent covariate
analyses to take into account subjects with new diagnoses of type 2 diabetes since
enrollment. We also compared the frequencies of subjects who died or were lost to follow-
up by diabetes and by sex.

3. Results
Figure 1 describes the study flow chart. Of the 1640 who were cognitively normal at
baseline, 39 died and 151 were lost to follow-up (125 refused after the baseline evaluation
and 26 moved away), and 1450 had at least one follow-up. Subjects lost to follow-up had
lower education than subjects with one or more follow-up (55.0% vs. 43.2% had ≤ 12 years
of education; P = .006); however, they were similar in sex, age, and history of stroke. The
number of follow-up evaluations was 4 in 628 subjects, 3 in 441, 2 in 213, and 1 in 168
subjects.

Table 1 describes the characteristics of subjects by diabetes at baseline. Subjects with
diabetes were more often men and had higher frequencies of obesity (BMI ≥ 30 kg/m2),
hypertension, dyslipidemia, use of statins, and coronary artery disease compared with
subjects without diabetes, but they did not differ in age, education, APOE ε4 genotype, or
history of depression.

Over a median follow-up of 4.0 years (interquartile range 2.5–5.1; 5351.1 person-years), 348
subjects developed incident MCI (Fig. 1). The median (25th, 75th percentile) duration of
follow-up was 3.8 (1.9, 5.1) years in subjects with diabetes and 4.1 (2.6, 5.2) years in
subjects who did not have diabetes at baseline. The present manuscript is based on a longer
duration of follow-up of the cohort, and thus on a higher number of incident events, than our
recently published manuscript on MCI incidence [16]. The incidence (per 1000 person
years) of MCI, standardized to the Olmsted County population in men and women
combined, was higher in persons with diabetes (83.6) than in persons without diabetes
(60.2). Among subjects with diabetes, the incidence was higher in men than in women
(105.2 vs. 68.2 in women) for MCI and for aMCI (74.2 vs. 44.1 in women), but it was
similar for naMCI (25.2 vs. 21.8 in women).

Table 2 shows cohort analyses for diabetes and MCI. Diabetes was significantly associated
with an increased risk of any MCI and with aMCI in men and women combined, and in men
considered separately, but it was not associated with naMCI. The HR for naMCI was
nonsignificantly elevated 1.7-fold in women, but the adjusted analyses suggested
confounding by stroke. There was suggestion of a stronger effect of diabetes on the risk of
MCI in younger subjects (P for interaction = .10 for MCI; P for interaction = .02 for aMCI)
and in men (P for interaction = .17; data not presented).

The association of diabetes with MCI varied by number of domains and by sex (Table 3).
The associations were stronger for multiple-domain aMCI (MDaMCI) than for single
domain aMCI (SDaMCI) in men and women combined, and in men. In men, diabetes was
strongly associated with MDaMCI and the risk for multiple-domain naMCI (MDnaMCI)
was nonsignificantly elevated 2-fold. In women, diabetes was strongly associated with
single-domain naMCI (SDnaMCI), and the risk of SDaMCI was nonsignificantly elevated.

Table 4 shows associations of diabetes-related measures with MCI. Early age at diagnosis of
diabetes, longer duration of diabetes, and worse glycemic control were associated with
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increased risk. The frequency of subjects with diabetes for longer than 15 years was higher
in men than in women (27% vs. 21% of women; P =.03); men had a trend toward earlier
onset of diabetes before age 70 years (56% of men vs. 46% of women P =.10). There was a
dose response association with type of treatment for diabetes (P for trend = .004 for Model
1). Diabetic retinopathy and peripheral neuropathy (Model 3) were associated with an
increased risk. In subtype analyses, similar associations were observed for aMCI, and insulin
use was associated with risk of naMCI (2.74 [1.31–5.73]; other data are not presented).

The HR (95% CI) for any MCI was stronger when partial participants were censored (1.52
[1.17–1.97]). When subjects with new onset of diabetes were characterized as exposed (n =
47), the risk of MCI remained elevated (HR, 1.35 [1.06-1.72]). There was no suggestion of
bias due to differential mortality or loss to follow-up by diabetes and or by sex. Among all
losses to follow-up including deaths (n = 335), the frequency of diabetes was 10% in men
vs. 11% in women (P = .51).

4. Discussion
In this elderly population-based cohort, type 2 diabetes was associated with an increased risk
of MCI. Diabetes was associated with a stronger risk of aMCI and MDaMCI in men than in
women, a 2-fold increased risk of MDnaMCI in men, and with a strong association of
SDnaMCI in women. The stronger association with MDaMCI than with SDaMCI is
consistent with greater extent of underlying pathology with multiple-domain clinical
presentations. The stronger association with male sex provides mechanistic insights on the
higher incidence and prevalence of MCI among men. Diabetes severity assessed as duration
of disease, glycemic control, type of treatment, and presence of complications was
associated with greater risk of MCI, consistent with our prevalence studies [34]. The
association of diabetes with MCI has important public health implications given the
increasing incidence of diabetes in the U.S. population. Our findings suggest that focused
strategies to prevent diabetes may reduce the risk of late-life MCI and dementia.

The strong association of diabetes with MCI in men may be due to an earlier age at
diagnosis of diabetes, longer duration, and a higher frequency of diabetes in men. Indeed,
men in our study had an earlier onset and longer duration of diabetes than women, and we
observed a higher frequency of diabetes in men than in women ages 70 to 79 years at
enrollment (20.3% vs 13.6% in women; P =.02), but no difference at ages 80 to 89 (17.9%
in men vs 16.2% in women, P = .57). We also observed a trend toward a stronger effect of
diabetes at younger ages that was significant for aMCI and stronger associations with earlier
age at onset and duration of diabetes. The 2-fold increased risk for MDaMCI and MDnaMCI
in men with diabetes may partly explain the higher incidence and prevalence of MCI in men
observed in our cohort [16,17]. Our secondary analyses did not suggest possible bias by
differences in mortality or losses to follow-up in men and women overall or by diabetes.

The combined effects of diabetes on degenerative and cerebrovascular disease may
accelerate onset of MCI. Several neurodegenerative mechanisms have been proposed for the
association of diabetes with MCI. The hippocampus, entorhinal formation, and frontal
cortex are potential target regions in the brain that are known to have insulin receptors
through which insulin-related effects may affect cognitive function [35]. Diabetes may
adversely affect amyloid processing and accumulation in target regions through effects of
insulin resistance and hyperinsulinemia, dysregulation of brain insulin signaling, impaired
central and peripheral glucose homeostasis [36], insulin degrading enzyme, and advanced
glycation endproducts (AGEs) [7,37]. Insulin resistance and hyperinsulinemia increase brain
intraneuronal β-amyloid deposition and hyperphosphorylation of tau [36]. Brain function
depends on insulin sensitivity; consequently, dysregulation of brain insulin signaling in
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diabetes may lead to impaired central and peripheral glucose homeostasis and
neurodegeneration. Impaired insulin homeostasis may increase brain β-amyloidosis through
competition of insulin with β-amyloid for insulin-degrading enzyme binding sites, leading to
decreased β-amyloid clearance [36,38]. Peripheral hyperinsulinemia may lead to decreased
bioavailability of brain insulin, with several central effects that include downregulation of
brain insulin uptake, increased intraneuronal β0-amyloid accumulation, decreased β-amyloid
clearance in the brain, decreased insulin degrading enzyme, and increased cerebrovascular
endothelial inflammation, all of which contribute to neurodegeneration [36]. Chronic
hyperglycemia in type 2 diabetes increases production of AGEs; activation of the receptor
for AGE (RAGE) leads to cyclical nuclear factor-κβ activation, production of reactive
oxygen species, and upregulation of AGE and RAGE that lead to diabetes-associated
neurovascular damage [39].

Diabetes is also associated with abnormalities in several structural magnetic resonance
imaging markers that are indicative of neurodegenerative or vascular damage. These
abnormalities include accelerated hippocampal atrophy, reduction in whole brain volume,
and increased white matter hyperintensity volumes [1,36,40]. Autopsy studies have shown a
greater burden of neuritic plaques and neurofibrillary tangles in key regions in the brains of
diabetics [4]. Finally, small and large vessel cerebrovascular disease may contribute to the
risk of aMCI and naMCI [4,12,38,41,42].

Our unpublished findings have also demonstrated strong associations of diabetes onset in
midlife and in late life with imaging abnormalities that include reduced hippocampal and
whole brain volumes suggesting neurodegenerative disease mechanisms and with increased
risk of cortical and subcortical infarctions and increased white matter hyperintensity volume
suggesting vascular disease mechanisms. In general, the effects were greater in subjects with
onset of diabetes in midlife than in late life (unpublished data presented at the 2012
Alzheimer's Association International Conference, Vancouver, BC, Canada).

The association of diabetes with aMCI in our study suggests that diabetes may contribute to
a diagnosis of MCI due to AD [43]. This is consistent with the association of diabetes with
accelerated hippocampal atrophy [1,40] and with the high attributable risk of diabetes for
AD [10]. We may have failed to observe a significant association of diabetes with any
naMCI and may have underestimated the effect because subjects with MDaMCI who also
have nonmemory impairment are characterized as aMCI and are not included in analyses for
naMCI; indeed, 33% of subjects diagnosed with aMCI in our study also had impairment in
nonmemory domains. The association of diabetes with SDnaMCI in women, but not with
aMCI, compared with the 2-fold increased risk of diabetes with MDaMCI and MDnaMCI in
men is consistent with the earlier age at onset or longer duration of diabetes in men versus
women that may contribute to degenerative and cerebrovascular disease mechanisms and
accelerate onset and severity of MCI in men.

Our findings are consistent with several studies on diabetes and cognitive decline or MCI.
Diabetes was associated with cognitive decline in a multicenter study of community-
dwelling elders in France [44], in a multinational European study [45], and in a clinical trial
[46]. Other prospective studies have demonstrated associations of diabetes with increased
risk of MCI or cognitive decline [7,47], and increased risk of aMCI and naMCI, with a
stronger association with aMCI in one study [2]. Other investigators have reported cognitive
decline in women with diabetes and a stronger association with disease of longer duration
and with insulin treatment [5,7,48]. Indeed, the risk of SDnaMCI was significantly elevated
in women with diabetes in the present study.
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However, one study did not find an association of diabetes with incident MCI, but it found
an increased risk with MCI progression to dementia [49]. Other investigators have reported
a greater risk of dementia in persons with diabetes and APOE ε4 allele [4,50]. In the present
study, there were too few subjects with an APOE ε4 allele and diabetes to meaningfully
assess the interaction.

A potential limitation of our study is that nonparticipants at baseline were more likely to be
older, men, have greater comorbidity, and a higher frequency of diabetes [26]. However,
under-representation of men and subjects with diabetes at baseline suggests that the HRs in
our study are underestimated. Although we adjusted for nonparticipation using propensity
scores, there could still be residual bias. The Olmsted County population is predominantly of
Northern European ancestry, and our findings may not apply to other ethnic groups.

Our study has several strengths. The study was specifically designed to study risk factors for
MCI, risk factors were assessed at baseline, and the diagnosis of MCI was made using
published criteria. The comprehensive cognitive evaluation by 3 independent evaluators who
were kept unaware of previous diagnoses enhanced the validity of the MCI diagnoses. The
internal validity of our findings was enhanced by the use of the medical records-linkage
system of the Rochester Epidemiology Project to ascertain a history of diabetes and
covariates and to adjust for potential participation bias using propensity scores. The
population-based design reduced the potential for selection and volunteer bias and enhanced
the generalizability of the findings. The prospective design allowed us to assess causal
inferences.
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Fig. 1.
Flow chart of study participants: 231 had aMCI, and 93 had naMCI. The clinical subtype of
MCI could not be determined for 24 subjects. Subjects with incident dementia are not
included in the analyses.
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Table 1
Characteristics of subjects with and without type 2 diabetes at baseline

Variable Total N = 1450, n % With type 2 diabetes N = 248, n % Without type 2 diabetes N = 1202, n % P

Age* 79.3 (74.9, 83.4) 79.3 (74.5, 83.1) 79.4 (75.0, 83.5) .52

 70–79 766 (52.8) 132 (53.2) 634 (52.7) .89

 80–89 684 (47.2) 116 (46.8) 568 (47.3)

Sex

 Women 728 (50.2) 109 (44.0) 619 (51.5) .03

 Men 722 (49.8) 139 (56.0) 583 (48.5)

Education, years†

 ≤12 621 (42.8) 114 (46.0) 507 (42.2) .27

 >12 829 (57.2) 134 (54.0) 695 (57.8)

BMI ≥30 kg/m2‡ 393 (27.6) 110 (45.1) 283 (24.0) <.0001

Hypertension 1100 (75.9) 226 (91.1) 874 (72.7) <.0001

Dyslipidemia 1122 (77.4) 220 (88.7) 902 (75.0) <.0001

Use of statins 658 (45.4) 156 (62.9) 502 (41.8) <.0001

Current smoking 51 (3.5) 4.0 (1.6) 47 (3.9) .07

Stroke 138 (9.5) 26 (10.5) 112 (9.3) .57

Coronary artery disease 589 (40.6) 140 (56.5) 449 (37.4) <.0001

APOE ε4 genotype§

 ε2/ε2, ε2/ε3, ε3/ε3 1089 (75.5) 193 (78.5) 896 (74.9) .48

 ε3/ε4, ε4/ε4 317 (22.0) 47 (19.1) 270 (22.6)

 ε2/ε4 37 (2.6) 6 (2.4) 31 (2.6)

Depression¶ 85 (6.1) 16 (6.7) 69 (5.9) .66

*
Age at baseline visit, median (25th, 75th percentiles).

†
Median (25th, 75th percentiles): 13 (12, 16) overall, 13 (12, 16) in men, and 13 (12,16) in women (P = .41).

‡
26 subjects had missing data: 4 with diabetes and 22 without diabetes.

§
7 subjects had missing data: 2 with diabetes and 5 without diabetes.

¶
50 subjects had missing data: 9 with diabetes and 41 without diabetes.
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Table 3
Association of type 2 diabetes with MCI subtype, number of domains, and sex

MCI Outcome Number Events, n (%) HR (95% CI)* P

SDaMCI

 Men 722 77

  Diabetes no 583  58 (9.9) 1.00 (reference)

  Yes 139  19 (13.7) 1.63 (0.97–2.75) .07

 Women 728 77

  Diabetes no 619  62 (10.0) 1.00 (reference)

  Yes 109  15 (13.8) 1.45 (0.81–2.58) .21

 Both sexes 1450 154

  Diabetes no 1202  120 (10.0) 1.00 (reference)

  Yes 248  34 (13.7) 1.53 (1.04–2.25) .03

MDaMCI

 Men 722 44

  Diabetes no 583  30 (5.1) 1.00 (reference)

  Yes 139  14 (10.1) 2.42 (1.31–4.48) .005

 Women 728 33

  Diabetes no 619  28 (4.5) 1.00 (reference)

  Yes 109  5 (4.6) 0.84 (0.32–2.18) .71

 Both 1450 77

  No diabetes 1202  58 (4.8) 1.00 (reference)

  Diabetes 248  19 (7.7) 1.68 (1.01–2.77) .04

SDnaMCI

 Men 722 41

  Diabetes no 583  33 (5.7) 1.00 (reference)

  Yes 139  8 (5.8) 0.99 (0.45–2.18) .98

 Women 728 32

  Diabetes no 619  23 (3.7) 1.00 (reference)

  Yes 109  9 (8.3) 2.32 (1.04–5.20) .04

 Both sexes 1450 73

  Diabetes no 1202  56 (4.7) 1.00 (reference)

  Yes 248  17 (6.9) 1.41 (0.81–2.46) .23

MDnaMCI

 Men 722 13

  Diabetes no 583  8 (1.4) 1.00 (reference)

  Yes 139  5 (3.6) 2.11 (0.70–6.33) .18

 Women 728 7

  Diabetes no 619  7 (1.1)

  Yes 109  0 (0) – –

 Both sexes 1450 20

  Diabetes no 1202  15 (1.2) 1.00 (reference)
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MCI Outcome Number Events, n (%) HR (95% CI)* P

  Yes 248  5 (2.0) 1.26 (0.46–3.48) .65

*
HR (95% CI), adjusted for age, sex, and education. Estimates were 1.58 (1.01-2.47) for MDMCI and 1.49 (1.09-2.05) for SDMCI.
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