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Abstract
Objectives—To examine the confluence of depression, cognitive impairment, and vascular risk
factors in older individuals.

Methods—The study uses baseline data from the National Alzheimer’s Coordinating Center.
Data was collected across Alzheimer’s Disease Centers in the US. The sample included 12,634
individuals (Cognitive Intact = 8022; amnestic Mild Cognitive Impairment [aMCI] = 3652;
nonamnestic MCI [nonaMCI] = 960). The Geriatric Depression Scale assessed depression; Trail
Making Test assessed executive function.

Results—The proportion of participants with depression was higher in the aMCI (18%) and
nonaMCI group (21%) as compared to the cognitively intact group (8%); there was no difference
in rates of depression between aMCI and nonaMCI groups. The proportion of participants with
executive dysfunction differed between nondepressed and depressed individuals for the
cognitively intact (8% vs. 12%) and aMCI groups (28% vs. 35%) but not for the nonaMCI group
(37% vs. 41%). 9% of the cognitively intact group had executive dysfunction compared to 31% of
the aMCI and 40% of the nonaMCI groups. The proportion of participants with hypertension was
greater in individuals with executive dysfunction compared to those with no executive deficits; the
presence of hypertension was not associated with depression severity.

Conclusions—The confluence of vascular risk factors, episodic memory impairment,
depression and executive dysfunction highlight the need for comprehensive assessment of
depressed older adults that can aid clinicians in the formulation of treatment planning and inform
clinicians and researchers about long-term prognosis.
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Introduction
The confluence of depression and cognitive impairment in late life can occur as a result of
different underlying pathologies, with different clinical courses, treatment responses, and
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outcomes. Decades ago, the prevailing notion was that cognitive impairment in the context
of late life depression was reversible with remission of the depressive disorder.(Emery,
1988, Kiloh, 1981) It has since been shown, however, that even with cognitive improvement
following treatment, depressed patients with comorbid cognitive impairment at baseline
were still at higher risk for the development of dementia at follow-up compared to those
patients who had depression and no baseline cognitive impairment.(Alexopoulos et al.,
1993, Butters et al., 2000, Nebes et al., 2003) More recently, researchers studying the
association between late life depression and cognitive impairment have focused specifically
on two patient groups: older adults with depression and mild cognitive impairment (MCI)
(Lyketsos et al., 2002, Rosenberg et al., 2011, Devanand et al., 2003, Reynolds et al., 2011,
Barnes et al., 2006, Lopez et al., 2005) and older adults with comorbid executive
dysfunction (vascular depression subtype).(Alexopoulos et al., 1997, Sneed et al., 2008,
Sneed et al., 2007)

Patients with depression and cognitive impairment have a 2–3 fold increased risk of
transition to Alzheimer’s disease (AD) compared to nondepressed elders with cognitive
impairment.(Alexopoulos et al., 1993, Devanand et al., 1996, Devanand et al., 2003)
Treating depressed patients with MCI with antidepressant medication provides mixed results
for disentangling the relationship between depression and cognitive impairment. In one
study, responders to antidepressant medication did not have cognitive improvement at
follow-up, suggesting that the cognitive impairment is not due to the depression per se.
(Devanand et al., 2003) Similarly, a pilot study of depressed patients with cognitive
impairment showed cognitive improvement only when antidepressant medication was
augmented with the cognitive-enhancer, donepezil.(Pelton et al., 2008) Recently, in a larger
randomized double blind placebo-controlled trial of donepezil augmentation to
antidepressant medication, patients with depression and MCI in the donepezil +
antidepressant group had a lower rate of conversion to dementia than patients in the placebo
+ antidepressant group; patients in the donepezil group also had greater improvement in
global cognition and cognitively-mediated instrumental activities of daily living compared
to patients in the placebo + antidepressant group; patients in the donepezil group, however,
also had a greater recurrence of the major depressive illness at follow-up.(Reynolds et al.,
2011)

The vascular depression subtype, which is characterized by patients with depression and
comorbid executive dysfunction, is another clinical manifestation of co-occurring depression
and cognitive impairment. The depressive symptoms and executive dysfunction in patients
with the vascular depression subtype(Taylor et al., 2013) are believed to be related to
cerebral white matter hyperintensities,(de Groot et al., 2000, Taylor et al., 2003) and
associated with vascular risk factors such as hypertension, diabetes, obesity, and coronary
disease.(Sheline et al., 2010, Brickman et al., 2010) Patients with vascular depression are
less likely to respond to antidepressant medication.(Alexopoulos et al., 2005, Sneed et al.,
2007)

Older adults with late life depression and MCI and older adults with a vascular depression
do not, however, represent mutually exclusive groups. In fact, older adults with depression
and cognitive impairment may have multiple underlying pathologies that impact treatment
response and dictate prognostic trajectory. Butters and colleagues(Butters et al., 2008)
outlined five potential pathways in a review of the literature that explain the confluence of
depression with cognitive impairment; these pathways include 1) depression with normal
cognition, 2) depression with depression-associated neuropathology (hippocampal atrophy)
that leads to cognitive impairment that is stable over time, 3) depression with Alzheimer’s
neuropathology that leads to cognitive impairment and progression to dementia, 4) a
combined cerebrovascular and Alzheimer’s pathology resulting in frontostriatal damage and
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hippocampal volume loss and leading to depression and/or cognitive impairment and
progression to Alzheimer’s disease with cerebrovascular disease, and 5) cerebrovascular
disease with frontostriatal damage that leads to depression and cognitive impairment and
progresses to vascular dementia.

Thus both the MCI, and in particular the episodic memory dysfunction that denotes an
amnestic MCI, and executive dysfunction status of the depressed patient independently
communicate important information that should impact clinical management.(Royall et al.,
2012, Royall and Palmer, 2013) Therefore, we sought to examine the confluence of
depression, cognitive impairment, and vascular risk factors in a diverse group of cognitively
intact and cognitively impaired older individuals. We hypothesized that the prevalence of
depression would not differ between older adults with aMCI and those with
nonaMCI(Lockwood et al., 2000, Lopez et al., 2005). Additionally, we hypothesized that
depression would be more prevalent in both cognitively impaired groups compared with the
cognitively intact group(Richard et al., 2013). We also hypothesized that depressed patients
in both the aMCI and nonaMCI groups will have greater rates of executive
dysfunction(Rosenberg et al., 2011) and vascular risk factors than nondepressed patients
(Valkanova and Ebmeier, 2013).

To address these hypotheses, we used data from the National Alzheimer’s Coordinating
Center (NACC) which runs a consortium of Alzheimer’s Disease Centers (ADCs) studying
a large cohort of cognitively intact and cognitively impaired older adults, a subset of whom
report significant depressive symptoms. By using these data gathered from patients at 34
past and present ADCs, we can delineate these older adults by cognitive category
(cognitively intact, amnestic MCI, nonamnestic MCI), depression status, comorbid
executive dysfunction, and vascular risk factors. In doing so, we can improve the field’s
understanding of the confluence of cognitive impairment and depression, thereby
highlighting the need for comprehensive assessment of older depressed patients and
resulting in more accurate diagnosis and treatment planning.

Methods
Participants

12,634 adults completed the initial NACC assessment between 2005 and 2009 at ADCs
across the country and were categorized according to their memory (those classified as
“probable or possible dementia” or as “impaired, not MCI” at the ADCs were excluded from
this study and not included in the total of 12,634). Criteria for the classification of MCI were
made across all ADCs(Beekly et al., 2007) using guidelines set forth by the International
Working Group on Mild Cognitive Impairment.(Winblad et al., 2004) After it was
determined that participants did not have normal memory or dementia, MCI classification
was made. If memory impairment was present based on clinical judgment and/or
neuropsychological tests, the person was categorized as aMCI; a similar approach was used
to determine whether other cognitive domains are impaired. If memory problems did not
exist but other cognitive domains were impaired, the patient was categorized as nonaMCI.
Classification was made based on a consensus conference or a single clinician decision
using clinical judgment and/or neuropsychological tests; single- and multiple-domain aMCI
and nonaMCI were included.

Measures
Geriatric Depression Scale—Depressive symptoms were assessed using the 15-item
Geriatric Depression Scale (GDS).(Yesavage et al., 1982) The 15-item GDS(Sheikh and
Yesavage, 1986, Brown et al., 2007) utilizes a yes/no answer format. Scores range from 0 to
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15, with a cut-off of 5 or greater on this short-form 15-item GDS shown to be highly
sensitive to the identification of major depression.(Brown et al., 2007, Lesher and Berryhill,
1994) This cut-off was used to denote the depressed group in this study. In the regression
analysis, raw scores on the 15-item GDS were used to denote depression severity.

Hypertension—Patients were classified as having a history or presence of hypertension or
not based on clinician ratings to the hypertension item on the modified Hachinski ischemic
scale,(Hachinski et al., 1975) a clinician-rated scale used to assess hypertension, stroke, and/
or neurologic signs/symptoms.

Diabetes Mellitus—Patients were coded as being diabetic if ADC clinicians originally
classified them as having “recent/active” diabetes. Patients whose diabetes were classified as
“absent”, “remote/inactive”, or “unknown” were recoded as not having diabetes.

Body Mass Index—Body Mass Index (BMI) was calculated using weight and height data
from the NACC database. The equation used to calculate BMI was: BMI = [Weight in lbs /
(Height in inches)2] × 703. Using the Centers for Disease Control and Prevention criteria for
classification of BMI groups (http://www.cdc.gov/healthyweight/index.html), patients with
BMI’s less than 25 were classified as Normal; greater than or equal to 25 and less than 30
were classified as Overweight; those patients with BMI’s greater than or equal to 30 were
classified as Obese. For the purposes of this paper, we grouped overweight and obese
patients together. In the regression analysis, the continuous variable BMI was input into the
model.

Executive dysfunction—Executive dysfunction was measured by Trail-Making Test A
and B (Trails A and B).(Reitan, 1958) We calculated executive scores by subtracting Trails
A from Trails B, a standard way of scoring the Trail-Making test as a measure of executive
dysfunction (accounting for processing/motor speed). Using the cognitively intact depressed
group as our reference group (Trails B – Trails A: M = 65.98 s, SD = 48.01), we classified
individuals as having “executive dysfunction” if they had executive scores greater than or
equal to 1 SD above the mean (Trails B – Trails A ≥ 114). In the regression analysis, raw
scores were input for Trails B (independent variable) and Trails A (covariate) to account for
processing/motor speed. These methods or similar methods have been used in prior research
on executive function(Snitz et al., 2013, Brown et al., 2013).

Statistical Analysis
Analysis of variance or Chi square tests were used to detect group differences for continuous
and categorical variables. In the post hoc group comparisons, Bonferroni correction on false
positive error rate was used to account for multiple comparisons. Multinomial logistic
regression models for the three groups (cognitively intact, aMCI, and nonaMCI) were used
to assess the simultaneous effect of depression severity, executive dysfunction severity, and
vascular risk factors including hypertension, body mass (BMI), and diabetes. Covariates for
the multinomial models included age, gender, education, and Trails A. Missing data was
noted where applicable.

Results
Of the total 12,634 patients who completed an initial NACC assessment, 8022 were
classified as cognitively intact (71% by consensus diagnosis), 3652 were classified as aMCI
(83% by consensus diagnosis), and 960 were classified as nonaMCI (90% by consensus
diagnosis). Characteristics for these three samples are listed in Table 1. Patients in the aMCI
group were significantly older and better educated with greater deficits on MMSE, Logical
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Memory Delayed and greater informant reported functional impairment than patients in the
nonaMCI group. Depressive symptoms on the GDS were greater (F2, 12,631 = 355.52, p < .
001) in cognitively impaired elders, with significant differences observed in the aMCI and
nonaMCI groups as compared to the cognitively intact group (18% of aMCI, 21% of
nonaMCI had 15-item GDS scores > 5 compared with only 8% of cognitively intact); there
was no difference in depressive symptoms between the aMCI and nonaMCI groups. The
proportion of participants with executive dysfunction differed significantly across groups
(χ2

4 = 1525.86, P < .001), with a larger proportion of the nonaMCI group (38%) showing
executive dysfunction compared to the aMCI (29%) and cognitively intact groups (9%).

Figure 1 depicts the prevalence of depression, executive dysfunction, hypertension,
overweight/obesity, and diabetes across cognitively intact, aMCI, and nonaMCI groups.
Multinomial logistic regression analyses assessed the simultaneous effect of depression
severity (total score on the 15-item GDS), executive dysfunction (total score on Trails B),
hypertension, body mass (total BMI), and diabetes on group membership, with age, sex,
educational level, and Trails A entered as covariates into each model. Table 2 lists the
covariate-adjusted odds ratios for the group comparisons in the models. The cognitively
impaired groups were associated with greater depressive symptomatology (aMCI: Wald
χ2

1=286.52, p < .001; nonaMCI: Wald χ2
1 = 128.88, p < .001) and levels of executive

dysfunction (aMCI: Wald χ2
1 = 489.95, p < .001; nonaMCI: Wald χ2

1 = 420.43, p < .001),
and lower body mass (aMCI: Wald χ2

1 = 36.10, p < .001; nonaMCI: Wald χ2
1 = 8.66, p = .

003) compared with the cognitively intact group. A larger proportion of the nonaMCI group
had hypertension compared with both the cognitively intact (Wald χ2

1= 6.16, p = .013) and
aMCI groups (Wald χ2

1 = 5.86, p = .016), as well as marginally greater levels of executive
dysfunction compared with the aMCI group. Of note was whether or not there was a
significant 2-way interaction (depression severity × executive dysfunction, depression
severity × hypertension, depression severity × body mass, depression severity × diabetes,
hypertension × diabetes, hypertension × executive dysfunction, hypertension × body mass,
diabetes × executive dysfunction, diabetes × body mass, body mass × executive dysfunction)
that differentiated the nonaMCI and aMCI groups. None of these interactions however were
significant.

We examined the covariate-adjusted main effect of hypertension on group more closely, as
hypertension and executive dysfunction were the only independent variables to significantly
differentiate the aMCI and nonaMCI groups in the multinomial regression model. 58% of
older adults with nonaMCI had clinician-reported hypertension compared to 55% of older
adults with aMCI. Although this difference was not significant in the preliminary chi-square
analysis, after covarying for age, education, gender, Trails A, Trails B, diabetes, body mass,
and total GDS score, the difference was significant (Table 2). It appears however that this
difference may be due more to the proportion of executive dysfunction than the aMCI/
nonaMCI classification system. Although the executive dysfunction × hypertension
interaction in the multinomial model was not significant, an exploration of the data show
that in the total sample, 62% of older adults with executive dysfunction had hypertension
compared to 47% of older adults without executive dysfunction, a nontrivial difference. It
may be that although not statistically detected the higher preponderance of executive
dysfunction in nonaMCI compared with aMCI groups (38% vs. 29%) may be responsible
for the effect of hypertension observed in the multinomial model.

Discussion
The findings from this study highlight the complexity of the confluence between depression
and cognitive impairment in older adults. The data from this study show that: 1) depression
is common in older adults with both aMCI and nonaMCI, 2) executive dysfunction is
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common not only in older adults with nonaMCI but in older adults with aMCI, and 3)
vascular risk factors, specifically hypertension, are associated with comorbid executive
dysfunction but not depression severity as originally hypothesized. The latter finding
provides evidence for the independence of vascular risk factors and depression in older
adults. As Barnes and colleagues previously reported,(Barnes et al., 2006) depressive
symptoms were associated with increased risk of MCI, independent of vascular risk factors.
Hypertension however was the only vascular risk factor to demonstrate such an effect in this
study. Body mass was greater in the cognitively intact vs. cognitively impaired groups,
counterintuitive to what one would expect, and was not associated with depression (57% of
both the nondepressed and depressed elders in this study were overweight/obese) or
executive dysfunction (57% of older adults with executive dysfunction in this study were
overweight/obese compared with 58% without executive dysfunction). And although
diabetes was more commonly found in both older adults with executive dysfunction (19%
compared to 10% of the older adults with no executive dysfunction) and depression (16% of
depressed elders had clinician-rated history of diabetes compared with 12% of the
nondepressed elders), this effect was not significant in the multinomial models suggesting
that it may be due to the covariates or other independent variables such as hypertension.

These data highlight a basic but significant message to geriatric psychiatrists: the high
frequency of the confluence between hypertension, episodic memory impairment, and
executive dysfunction should result in systematic, thorough assessments in geriatric clinics.
Although research suggests that it is the presence of white matter hyperintensities and
executive dysfunction that predict response to antidepressant treatment in late life
depression, antidepressant response may also be impacted by underlying Alzheimer’s
pathology, or the interaction between cerebrovascular disease and Alzheimer’s pathology.
Without thorough assessment of our patients at baseline, however, it becomes difficult to
disentangle these issues as well as enact an adequate treatment plan.

The results reinforce the multiple pathways outlined by Butters and her colleagues (2008)
about the progression of depressive illness and cognitive impairment in late life. In
particular, the data in this study reflect how common the occurrence may be for patients to
present with combined cerebrovascular and Alzheimer’s pathology resulting in depression
and cognitive impairment from both frontostriatal damage and hippocampal volume loss
(Pathway IV in Butters and colleagues model(Butters et al., 2008)), leading to Alzheimer’s
disease with comorbid cerebrovascular disease. Twenty-nine percent of older adults with
aMCI had comorbid executive dysfunction (31% if you exclude missing data), and this
proportion is greater (39%) in the aMCI subgroup with significant depressive symptoms, a
rate of executive dysfunction not dissimilar to the 45% observed in the nonaMCI subgroup
with significant depressive symptoms.

Although methods such as imaging and histopathology are necessary to document the
underlying pathology of illness, the clinical and neuropsychological assessments that we
present in this paper have been strongly associated with pathology in prior research. For
instance, Monsell and her colleagues(Monsell et al., 2013) illustrate how the items on the
modified Hachinski ischemic scale used in this study are associated with both clinical
presentation and neuropathology. Patients who were asymptomatic (Clinical Dementia
Rating Scale score of 0) had lower Hachinski scores, were less likely to have an expression
of the ε4 allele of apolipoprotein E, and had lower neurofirillary tangle scores at autopsy.
Similarly, a recent investigation(Gustafson et al., 2010) showed that clinical scales including
items similar to the ones utilized on the modified Hachinski ischemic scale create a
symptom pattern picture that matches up well with neuropathological diagnosis of different
types of dementia. Recently, findings from Snitz and colleagues(Snitz et al., 2013) showed a
greater decline over time in neuropsychological testing including Trails A and B for patients
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who were Aβ-positive as compared to patients who were Aβ-negative. Relatedly, it has been
shown that executive function as measured by amongst other neuropsychological tests,
Trails B, was associated with frontal and parietal periventricular white matter changes(Chen
et al., 2009). Episodic memory dysfunction and the classification of aMCI are strongly
associated with both increased likelihood of conversion to dementia and atrophy of the
medial temporal lobe, a neurodegenerative feature of Alzheimer’s disease.(Brown et al.,
2011, Shen et al., 2011, Sarazin et al., 2010, Wolk and Dickerson, 2011) Similarly, the
presence of executive dysfunction and the association in this sample between executive
dysfunction and vascular risk factors such as hypertension strongly suggest the presence of
or increased risk for cerebrovascular disease.(Culang-Reinlieb et al., 2010, Jokinen et al.,
2009, Gunning-Dixon and Raz, 2003, Sheline et al., 2008, Taylor et al., 2013)

These data have important clinical and research implications. Clinically, comprehensive
assessment results in the formulation of more accurate treatment planning and can inform
clinicians about the patient’s long-term trajectory. A comprehensive assessment should
provide 1) the information necessary to make a DSM V diagnosis of a mood disorder and a
measurement of severity, 2) review of vascular risk factors that let the clinician estimate the
probability that the patient has ischemic cerebrovascular disease even in the absence of
neurological findings, and 3) testing of cognitive function so that the patient can be
categorized as having normal cognitive status, nonaMCI, aMCI and/or executive
dysfunction. There are a number of instruments that can accomplish each task and each
clinician can develop the systematic comprehensive assessment procedure that they prefer.
If a 72-year-old depressed male presents at a physician’s office with memory complaints,
only a comprehensive medical, clinical, and neuropsychological assessment will lead to the
implementation of the best treatment plan. Does this patient have executive dysfunction?
Episodic memory dysfunction? History of hypertension or diabetes? There are treatment
implications based on the findings from each of these assessments. It allows for the
differentiation between depression without cognitive impairment, depression with episodic
memory dysfunction and no executive dysfunction (either depression with depression-
associated neuropathology or depression with Alzheimer’s neuropathology), depression with
executive dysfunction (vascular depression), and depression with both executive and
episodic memory dysfunction (vascular depression with a high likelihood of underlying
cerebrovascular disease and AD pathology). The latter two scenarios require multifaceted
treatment implementation: 1) the treatment of untreated vascular risk factors, 2) the
treatment of depression (pharmacotherapy, therapy, or both), and 3) the presence of episodic
memory dysfunction may warrant the initiation of cholinesterase inhibitors.(Pelton et al.,
2008, Reynolds et al., 2011) Thorough assessment will also inform doctors of long-term
prognosis. Early identification of incipient Alzheimer’s disease can lead to earlier
enrollment of patients in clinical trials for treatment of cognitive impairment, earlier
financial and estate planning, the designation of health care proxies, and the preparation of
families for the future responsibility and cost of providing care for the patient.(Brown et al.,
2011)

For researchers, these data highlight a schism that has developed between geriatric
depression research and MCI/dementia research. Although these are highly comorbid
disorders,(Nebes et al., 2000, Bhalla et al., 2006) the rigorous exclusion criteria driven by
internal validity concerns and the divide between the National Institute of Aging and
National Institute of Mental Health have left the field segmented. Large studies such as the
Alzheimer’s Disease Neuroimaging Initiative (ADNI) have excluded Axis 1 disorders such
as major depression, and limited inclusion of comorbid vascular risk factors (http://
www.adni.info.org). These choices minimize the generalizability of the findings, thereby
limiting the effectiveness of any treatment paradigms that develop from the research. A
recent study has shown the value of the information obtained through comprehensive
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psychiatric and neuropsychological assessment of older depressed patients(Reynolds et al.,
2011) and provides a model for future interventions work to follow.

There are limitations however that need to be taken into account when interpreting the
results of this study. This is a sample presenting for evaluation at specialized memory
disorder centers, making it difficult to generalize these relationships to a community sample
or a purely depressed geriatric sample. Also, although 76% of the total sample was classified
cognitively by a consensus conference, some participants were classified based on a single
clinician. As such, the cognitive classification made across the ADCs utilized in this study is
not an entirely uniform process. One standard deviation (SD) was used to denote impairment
in executive dysfunction on the Trail-making Test B-A, a technique that has been utilized
elsewhere(Brown et al., 2013). Although the criterion of 1 SD differs from the original
neuropsychological criterion for MCI (≥ 1.5 SD’s below the norm)(Petersen et al., 1999), it
is in keeping with the more recent movement towards identifying impairment sooner (early
mild cognitive impairment).(Aisen et al., 2010) Also, the use of 1 SD was only used to
classify the level of impairment in executive function in the categorical analysis. It was not
used to classify amnestic or nonamnestic MCI. Additionally, raw scores for Trails B with
Trails A used as a covariate were utilized in the regression analyses. Also, the use of the 15-
item GDS as a diagnostic tool for depressive illness is suboptimal. The GDS is a screening
tool, although a cut-off of 5 or greater on this short-form 15-item GDS is highly sensitive to
the identification of major depression(Brown et al., 2007, Lesher and Berryhill, 1994).
Finally, no data from imaging modalities was used in this study, instead relying on clinical
and neuropsychological measurements as proxy for underlying disease pathology. Although
this is commonly done in clinical research, imaging would ideally have been conducted in
conjunction with the clinical and neuropsychological data to confirm the presence of
underlying disease pathology and the association between the imaging and the clinical and
neuropsychological measures. That was not the case however with this dataset.

Conclusion
In conclusion, this study showed that both depression and executive dysfunction are
common in older adults with aMCI and nonaMCI. Patients with executive dysfunction were
also more likely to be depressed and have hypertension. The latter however was not
associated with depression severity, but rather with comorbid executive dysfunction. The
high frequency of the confluence between vascular risk factors, episodic memory
impairment, depression and executive dysfunction highlight the need for comprehensive
assessment of depressed older adults that can aid clinicians in the formulation of more
accurate treatment planning and inform clinicians and researchers about long-term
prognosis.
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Figure 1.
The frequency of depression, executive dysfunction, and vascular risk factors in cognitively
intact, amnestic mild cognitively impaired and nonamnestic mild cognitively impaired older
adults from the National Alzheimer’s Coordinating Center.
Note. Abbreviations: Cognitively intact, Individuals classified as cognitively intact; aMCI,
individuals classified with amnestic mild cognitive impairment; nonaMCI, Individuals
classified with nonamnestic mild cognitive impairment; Non Dep, Nondepressed
(Individuals with total scores on the Geriatric Depression Scale < 5); Depressed, Individuals
with total scores on the Geriatric Depression Scale > 5; No ED, Individuals with scores on
Trails B – Trails A ≤ 114; ED, Individuals with scores on Trails B – Trails A ≥ 114. Hypert,
Individuals with clinician-rated hypertension on the modified Hachinski ischemic scale;
Diab, Individuals with clinician-rated diabetes; Obese, Individuals with Body Mass Indexes
≥ 25 (categorizes overweight and obesity together). Missing data noted where applicable.
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Table 1

Baseline characteristics in cognitively intact, aMCI, and nonaMCI groups.

Variable
Cognitively Intact

N = 8022
aMCI

n = 3652
nonaMCI

n = 960

Demographic Mean (SD) Mean (SD) Mean (SD)

  Age 71.59 (10.67) 74.50 (9.40)a 72.21 (9.69)c

  Education 15.44 (3.08) 14.85 (3.52)a 14.44 (3.73)b,c

  Gender M/F (% F) 2761/5261
(66%)

1798/1854
(51%)a

433/527
(55%)b

  Race

    Caucasian 6488 (81%) 2925 (80%) 702 (73%)b,c

    African American 1201 (15%) 495 (14%) 189 (20%)

    Other 312 (4%) 226 (6%) 61 (6%)

    Missing 21 (<1%) 6 (<1%) 8 (1%)

Neuropsychological

  MMSE 28.85 (1.46) 26.90 (2.52)a 27.55 (2.34)b,c

  Logical Mem Delayed 12.10 (4.26) 6.01 (4.51)a 9.73 (4.26)b,c

  Trail-making Test A (seconds) 35.43 (17.04) 46.98 (25.42)a 48.43 (24.39)b

  Trail-making Test B (seconds) 93.27 (53.00) 142.89 (78.24)a 160.28 (83.67)b,c

  Executive Dysfunction Groups No/Yes (% Yes in group) 7085/685 (9%) 2377/1069 (29%)a 541/360 (38%)b,c

  Digit Symbol Substitution Task 46.83 (13.01) 36.36 (12.70)a 35.44 (12.50)b

Clinical Dementia Rating

  CDR Global 0/0.5 (% 0.5) 7154/868 (11%) 270/3310 (91%) 251/686 (72%)

  Diagnosis: Clinician/Consensus (% Consensus) 2328/5694 (71%) 627/3025 (83%)a 96/864 (90%)b,c

Physical Health

  Hypertension No/Yes (% Yes) 4067/3768 (47%) 1641/1991 (55%)a 380/557 (58%)b

  Diabetes No/Yes (% Yes) 7161/861 (11%) 3160/492 (14%)a 795/165 (17%)b,c

  Body Mass Index 26.96 (5.91) 26.29 (5.88)a 26.85 (6.43)c

    Normal/Overweight Obese (% Overweight/Obese) 2923/4678
(62%)

1413/1980
(58%)a

336/539
(62%)

Psychiatric

  Geriatric Depression Scale 1.43 (2.12) 2.55 (2.70)a 2.76 (2.95)b

  Geriatric Depression Scale ≥ 5, % (n) 8% (619) 18% (667)a 21% (197)b

Function

  Functional Activities Questionnaire 0.39 (1.73) 3.73 (5.25)a 3.01 (4.91)b,c

Note.

Abbreviations: MCI, mild cognitive impairment; aMCI, amnestic MCI; nonaMCI, nonamnestic MCI; MMSE, Mini Mental State Exam; Logical
Mem Delayed, Logical Memory II (delayed recall); CDR, Clinical Dementia Rating Scale; Executive Dysfunction groups based on Trail-making
Test B – Trail-making Test A ≥ 114 (1 SD worse than the cognitively intact depressed sample). Race, Other = this category combined rates from
the American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, Asian, or Other categories as rates within each of these
categories were low in all three groups (those classified in the NACC data as Missing remained in this category). Percentages are based on total
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sample. Data presented as mean (SD) unless otherwise indicated. Neuropsychological scores are raw scores. Post hoc comparisons were conducted
only when the omnibus effect in the Analysis of variance or Chi square tests was significant.

a
Significant difference in post hoc comparisons between the cognitively intact and aMCI groups (p<.01).

b
Significant difference in post hoc comparisons between cognitively intact and nonaMCI groups (p<.01).

c
Significant difference in post hoc comparisons between aMCI and nonaMCI groups (p<.01).
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Table 2

Covariate-adjusted odds ratios (95% confidence intervals) for comparing cognitively intact, aMCI, and
nonaMCI groups.

Group

Predictors
aMCI vs. Cognitively Intact

OR (95% CI)
nonaMCI vs. Cognitively Intact

OR (95% CI)
aMCI vs. nonaMCI

OR (95% CI)

Geriatric Depression Scale 1.179 (1.157, 1.202)c 1.176 (1.143, 1.209)c 1.003 (0.976, 1.030)

Trailmaking Test B 1.011 (1.010, 1.012)c 1.014 (1.013, 1.015)c 0.997 (0.996, 0.998)c

Hypertension 1.001 (0.908, 1.102) 1.231 (1.045, 1.451)a 0.813 (0.687, 0.961)b

Diabetes 0.958 (0.829, 1.108) 1.049 (0.840, 1.310) 0.913 (0.730, 1.142)

Body Mass Index 0.975 (0.967, 0.983)c 0.981 (0.968, 0.993)b 0.994 (0.981, 1.007)

Abbreviations: aMCI, amnestic mild cognitive impairment; nonaMCI, nonamnestic mild cognitive impairment. Lower scores on Trailmaking Test
B denote better performance. Covariates adjusted for age, sex, educational level, and Trailmaking Test A.

a
P < .05.

b
P < .01.

c
P < .001.
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