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Abstract

Objectives—To evaluate the effect of depression and cognition on function in older adults with
amnestic and nonamnestic Mild Cognitive Impairment (aMCI; nonaMCl).

Design—The study uses baseline data from the National Alzheimer’s Coordinating Center.
Setting—Data was collected at multiple Alzheimer’s Disease Centers in the United States.

Participants—The sample included a total of 3117 individuals with MCI, mean age = 74.37
years, SD = 9.37 (aMCI n =2488; nonaMCI n = 629).

Measurements—The 10-item Pfeffer Functional Activities Questionnaire (FAQ) assessed
function.

Results—Depressive symptoms (Geriatric Depression Scale), memory impairment (Logical
Memory 1), and processing speed decrements (Digit Symbol Substitution Test) were significantly
associated with functional impairment (o < .001). Processing speed partially mediated the effect of
depression on function and fully mediated the effect of executive dysfunction on function (p<.
001) in the total MCI and aMCI subsample, while in the nonaMCI subsample processing speed
mediated the effect of executive function but not the effect of depression (o = .20) on function.

Conclusions—The findings show that processing speed is central to the effect that depression
and executive dysfunction have on functional impairment in cognitively impaired older adults.
Future studies are needed to better understand the physiological underpinnings in age-related and
disease-specific decrements in processing speed, and to address the problems in the assessment of
processing speed in clinical samples.

Objective

Older people have high rates of psychiatric, cognitive, and physical problems that cause or
contribute to increased deficits in function including problems with mobility, handling
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finances, remembering appointments, or managing medications.! These functional deficits,
or disabilities, lead to increased health care expenditures and assisted living or nursing home
placements.2 Thus, it is important that we develop interventions to improve function,
thereby improving the quality of life of older adults. To do so, we need to understand the
specific relationships between psychiatric symptomatology, cognitive deficits, and
functional impairment.

Depression and cognitive disorders are some of the most common neuropsychiatric
disorders in elderly people. Depression and functional impairment have a bidirectional
relationship, with depression causing impaired function,® and vice versa.* Although
pharmacologic interventions effectively decrease depressive symptomatology, the effect of
antidepressant treatment on impaired function in geriatric patients is not established and is
often ignored.> 6 Recently, Problem Solving Therapy was reported to improve function in
depressed older adults over the course of 12-months.” Taken together, these mixed findings
underscore the need to promote a better understanding of the effectiveness of interventions
on improving function in older adults with late life neuropsychiatric disorders such as
depression.

The relationship between cognition and deficits in function is well established. 8 In older
adults with Mild Cognitive Impairment (MCI), functional impairment is common, with a
recent study! showing that 72% of 394 older adults with amnestic MCI (aMCl) have at least
one informant-reported deficit in function, and that these deficits were associated with
greater processing speed and episodic memory problems. Depression and cognitive
impairment both affect function, yet they are rarely studied simultaneously; depression is
excluded in studies focused on MCI, and vice versa. Information on the combined effect of
depression and cognitive impairment on function in older adults is important. By
determining the domains of cognition that affect function and their relationship with
depression, it may be possible to develop interventions targeted to improve function in older
patients.

A recent study by Yen and colleagues? tried to address this issue and showed that the effect
of depression on function is both direct and indirect, operating through its effects on
learning, memory, reasoning, and speed of processing, but they included a healthy older
adult sample without depression (mean CES-D < 6),10 making it difficult to generalize their
findings to depressed, cognitively impaired people. The National Alzheimer’s Coordinating
Center (NACC) compiles data from a consortium of Alzheimer’s Disease Centers (ADCs)
studying a large cohort of older adults with MCI and AD, a subset of whom report
significant depressive symptoms. From these data we are able to address the relative effect
of depression and cognitive impairment on function and explore whether these relationships
remained in older adults with aMCI compared with nonamnestic MCI (nonaMCI). Based on
previous work,1: @ we hypothesized that processing speed would be central to the
relationship between depression and function.

4,382 adults completed the Initial NACC packet between 2005 and 2009 at ADC’s across
the country and were categorized as having MCI. Criteria for the classification of MCI were
made across all ADC’s using guidelines set forth by the International Working Group on
Mild Cognitive Impairment.1! 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
aMCl; A similar approach was used to determine whether other cognitive domains are
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impaired. If memory problems did not exist but other cognitive domains were impaired, the
patient was categorized as nonaMCI. Classification was made based by a consensus
conference or a single clinician decision using clinical judgment and/or neuropsychological
tests.

Because missing data, particularly for the primary variables of interest in this study, is
prevalent in the NACC dataset, a conservative approach to missing data was taken. If
participants had any missing data on the variables that were used in the path analysis, they
were excluded from the study. This included 469 participants who had missing data on the
Geriatric Depression Scale (GDS) or 3 or more missing items on the Pfeffer Functional
Activities Questionnaire (FAQ; 253 of these cases were missing the entire GDS or FAQ, and
216 had 3 or more missing items on the FAQ).12 Of the remaining 3,913 participants who
had completed the Initial NACC packet, 796 were excluded based on missing FAQ items
used to constitute the latent construct of Function, or missing demographic (education,
physical health variables) or neuropsychological variables used in the path analysis. Of these
3,117 participants, MCI classification was made by consensus conference in 2,644 of the
cases (2074 were aMCI, 570 were nonaMCl), and by a single clinician in the remaining 473
cases (414 were aMCl, 59 were nonaMCl). Table 1 includes summary statistics for variables
from the 3,117 participants included in the data analyses.

Neuropsychological Assessment—Participants underwent a standard
neuropsychological battery as part of the evaluation. We selected specific cognitive
measures a priori because they assess cognitive functions shown to correlate with function:
the Trailmaking Test A and B (executive function),13 the Digit Symbol Substitution Test of
the Wechsler Adult Intelligence Scale-Revised (processing speed),14 and the Logical
Memory II, Story A (delayed recall) from the Wechsler Memory Scale-Revised.14

Pfeffer Functional Activities Questionnaire (FAQ)—The FAQ? is a 10-item
measure of instrumental activities of daily living. Informant reports were collected for all
participants. Each item is rated from 0 (no difficulty/independent) to 3 (dependent). Items
include the ability to pay bills (1), complete tax/business records (2), shop (3), play games/
hobbies (4), make a cup of coffee (5), prepare a balanced meal (6), track current events (7),
attend to books/TV/magazines (8), remember appointments/manage medications (9), and
travel outside of the neighborhood (10).

Geriatric Depression Scale (GDS)—Depressive symptoms were assessed using the 15-
item GDS15-16. 17 which uses a yes/no answer format. Scores range from 0 to 15. For the
preliminary subgroup analysis, individuals who scored 5 or greater!’ treated as a depressed
group. The continuous total GDS score however was used in the path analysis.

Statistical Analysis

Summary statistics were calculated to describe characteristics of the MCI participants. Two-
sample ttests and ;(2 tests were used to detect differences in continuous and categorical
variables between aMCI and nonaMCI patients. Linear models including analyses of
variance/covariance were used to examine the relationships between depression and
cognitive measures and whether the associations differ between aMCI and nonaMCI
patients.

Because of missing data from the FAQ items (of the 3117, data was missing in 9.1% of the
sample for item 2, 11.0% for item 4, and 9.7% for item 6), use of the total FAQ score as an
outcome would exclude a large number of cases from the models. No differences were
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found in percentage of missing items across sites, gender, or cognitive impairment. To
maximize data used in the models, a confirmatory factor analysis was conducted for the
specification of Function, with items chosen from previous research showing specific FAQ
items impaired in older adults with MCI.1 The robust weighted least squares estimation
(WLSMV)18 in MPlus (Version 3.11)19 was used to fit the model to a matrix of polychoric
correlations for categorical response variables of individual FAQ items. Global fit for the
measurement model was evaluated using the root mean square error of approximation
(RMSEA), the Tucker-Lewis index (TLI),2% and the Comparative Fit index (CFI).21 The
RMSEA is an index of discrepancy between the model and the data per degree of freedom,
with a value < .05 indicative of good fit.22 23 Hu and Bentler’s22 suggestion that TLI and
CFI should be above .95 for good fit has also been found reasonable for categorical
outcomes.1® The procedure gives consistent test statistics, parameter estimates and standard
errors under both normal and non-normal latent response distributions.18

To examine the relationships of the predictors with Function, path analysis with the latent
outcome variable was conducted in MPlus.19 Because global model fit indices for the path
analyses with both observed and latent variables may be affected by the error in the
observed data and model misspecification in latent constructs, global model fit will not be
presented for the path models. The path analyses were constructed in the 3,117 patients with
MCI using covariates shown to correlate with function, depression, or cognition, including
age, gender, education, and physical health (specifically, the total score on the modified
Hachinski ischemic scale,24 a scale that assesses hypertension, stroke, and/or neurologic
signs/symptoms). All paths that included Trailmaking Test B included Trailmaking Test A
as a covariate, a standard procedure for analyzing Trailmaking Test B as a measure of
executive abilities. The continuous independent variables and covariates were standardized
to have zero mean and unit standard deviation for comparable scales in the analysis. To help
understand the complex relationship between depression and function, mediation analysis
was conducted as it allows researchers to “explain the process or mechanism by which one
variable affects another” (pg. 593)2°. A mediator is a variable on the path between predictor
and outcome that attenuates the association of the predictor with the outcome when included
into the model.

In this study, we hypothesized that depression leads to deficits in processing speed, which in
turn increase impairment in functioning. To assess this possible mediation effect, certain
conditions must be met:2° a) depression and function (direct effect of depression), and b)
depression and processing speed (relationship with potential mediator) must be associated,;
c) processing speed must be significantly related to function with depression included in the
model (indirect effect of depression), and d) within this model, the magnitude of the
relationship between depression and function must be less (in absolute value terms) than the
relationship between depression and function without processing speed included. As with
the model recently examined by Yen and colleagues,® we also included other cognitive
domains that have been shown to affect functioning to test whether or not they too help
explain the process by which depression affects function; these cognitive domains include
memory and executive function and were chosen based on prior research showing
impairment in these domains in both patients with depression,26-28 and an association
between these domains and functional impairment.1 29-32

Probit regression coefficients are reported for main effects and indirect effects. A mediation
effect is computed as the product of the effect of the predictor (depression) on the mediator
(processing speed) times the effect of the mediator (processing speed) on the outcome
(function) with standard errors computed via the Delta method!® 33 and p-values are derived
from the Wald test. The effect size of the mediation is calculated as the reduction in
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percentage of the direct effect due to the mediation, (t-t")/t3* using standardized regression
coefficients for direct () and indirect effects (t”) of the predictor (depression).

Table 1 includes the baseline characteristics for the MCI sample. Of the 3,117 participants
with MCI, 79.5% were Caucasian, 15.7% were African American, and 91.9% of them spoke
English as their primary language. According to NACC criteria 629 of the 3,117 older adults
with MCI were categorized as nonaMCI. The aMCI group had a greater proportion of
Caucasians (p < .001), was older (p < .001), more educated (p = .05), more functionally
impaired (FAQ; p=.002), less independent (p=.003), and had fewer ischemic problems
(Hachinski; p < .001) than the nonaMCI group. The nonaMCI group had better memory
(Logical Memory Delayed; p < .001) but poorer executive function (Trailmaking Test B; p
=.003).

To understand the relationship between depression status, MCI classification, and
demographic variables, patients were categorized into three groups in terms of depression:
no depressive symptoms (GDS = 0; n = 736), mild depressive symptoms (GDS between 1-
4; n = 1843), and significant depressive symptoms (GDS = 5; n = 538). Analyses of
covariance revealed that the two-way interaction between diagnosis (aMClI, nonaMCIl) and
depression (nondepressed, mildly depressed, depressed) was not statistically significant for
any of the cognitive or function variables covarying for age, gender, and education.

Using analysis of variance and post hoc comparisons for the three depressed groups, we
found that the depressed group was younger, less educated, had more vascular impairment,
and was significantly more impaired on the FAQ, Digit Symbol, and Trailmaking Test B
than both the nondepressed and mildly depressed groups (ps < .004); the depressed group
had more impairment in Logical Memory Delayed than the nondepressed group (p < .001),
although there was no significant difference between the depressed and mildly depressed

groups (p = .82).

Confirmatory factor analysis

The analyses classified a latent construct using seven of the 10 items (Items 1, 3, 5, 7-10).
These seven items had no missing data values on the 3,117 participants. This model fit the
data well, RMSEA = .091, CF/=.959, TL/=.976. Each of the variables had a communality
estimate (R4) with Function > .54. Standardized factor loadings for the measurement model
were .81 for Item 1, .84 for Item 3, .73 for Item 5, .78 for Item 7, .73 for Item 8, .79 for Item
9, and .81 for Item 10.

Examination of mediation effects

Linear models were used to assess the effect of potential mediators on the association
between the continuous total raw scores for depression and cognition, with the latent
construct, Function, which led to the simplification of the paths between these variables. We
found that the significant effect of GDS on Trailmaking Test B (estimated regression
coefficient b = .05, p<.001) attenuated (b = .02, p=.07) when Digit Symbol (b = -3.26, p
<.001) was entered into the model, indicating that the effects of depression and executive
function on Function were mediated by processing speed. Logical Memory Delayed
however was not associated with GDS after covarying for age, gender, education, and total
Hachinski score (r=-.03, p=.11). These findings eliminated pathways from depression to
both memory and executive function in the final model.

Path analysis was used to investigate the relationships between the observed independent
variables and the latent construct, Function, measured by seven of the ten FAQ items. Both
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individual direct effects of Logical Memory Delayed (probit coefficient b = - .20, SE=.02,
p<.001) and Digit Symbol (probit coefficient b = —.20, SE=.02, p< .001) on Function
decreased slightly when entered into the model together (Logical Memory: probit coefficient
b=-.19, SE=.01, p<.001; Digit Symbol: probit coefficient b = — .17, SE= .02, p<.001)
indicating no mediating effect; rather, a significant partial correlation (after covarying for
age, gender, education, and Hachinski) exists between Logical Memory Delayed and Digit
Symbol (1 parsias = .14, p< .001).

Two mediating relationships were observed with Function. The direct effect of GDS on
Function (probit coefficient b = .16, SE=.02, p< .001) decreased (probit coefficient b = .
14, SE= .02, p< .001) when Digit Symbol (probit coefficient b = - .17, SE=.02, p<.001)
entered the model, indicating a partial mediation. The significant direct effect of
Trailmaking Test B on Function (probit coefficient b = .06, SE= .02, p=.003) became null
(probit coefficient b = .01, SE= .02, p=.81) as Digit Symbol (probit coefficient b = -.15,
SE = .02, p<.001) entered the model, indicating a full mediation.

The parsimonious final model (Figure 1, Table 2) includes three main effects, GDS, Digit
Symbol, and Logical Memory Delayed (ps < .001), on Function after controlling for
education (p=.07) and Hachinski score (p = .054); age and gender did not contribute (ps> .
74) and were subsequently dropped from the model. Digit Symbol partially mediated the
effect of GDS on Function (p < .001; 5.8% of the direct effect is explained by Digit Symbol)
and mediated the effect of Trailmaking Test B on Function after controlling for Trailmaking
Test A (p<.001; 91.7% of the direct effect is explained by Digit Symbol). This model and
each individual pathway and indirect effect remained comparable and significant when
covariates were removed (each pathway increased in magnitude with two exceptions: the
coefficient of pathways from GDS to Digit Symbol and from Logical Memory Delayed to
Function decreased slightly in magnitude).

Amnestic vs. Nonamnestic MCI

To examine whether the identified relationships held in the subsamples of older adults with
aMCI and nonaMClI, exploratory path analyses were conducted for the two groups
separately. For the model with the aMCI group (7= 2,488), the relationships between
variables were comparable to the model depicted in Figure 1. For the model with nonaMCI
group (n=629), the effect of Logical Memory Delayed on Function was less significant
(probit coefficient b= -.09, SE = .05, p=.06), although the correlation between Logical
Memory Delayed and Digit Symbol was still significant (p < .001), and no evidence
supported the relationship between GDS and Digit Symbol (probit coefficient 6= - .04, SE
=.03, p=.20).

A simplified model was applied to the nonaMCI sample to illustrate these differences. In the
model, Function is predicted by GDS (probit coefficient b= .22, SE= .04, p<.001), and a
mediated relationship of Trailmaking Test B through Digit Symbol (p < .001; 29.2% of the
direct effect is explained by Digit Symbol).

Conclusions

The findings from this study show that processing speed is central to the effect that
depression and executive dysfunction have on functional impairment in cognitively impaired
older adults. In fact, in both the aMCI and nonaMCI subsamples, processing speed
substantially accounted for the relationship between executive dysfunction and functional
impairment, explaining 91.7% of the direct effect of executive dysfunction on functional
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impairment in the total MCI sample, and 29.2% of the direct effect in the nonaMCI sample.
Although depression had independent effects on function, it was partially mediated by
processing speed.

Geriatric patients with depressive symptoms or impairment in memory experience more
functional impairment.31: 35 The lack of a significant association between memory and
function in patients with nonaMCI as well as the lack of a relationship between depression
and memory provide evidence that the memory deficits experienced by patients with aMCl,
the group most likely to convert to Alzheimer’s Disease,3% lead to functional impairments
independent of depressive symptomatology. The latter finding contrasts those of a recent
study® in which memory mediated the relationship between depressive symptoms and
function. This disparity may be due to the healthy older sample studied by Yen and
colleagues,? which had minimal depressive symptoms; because of this, the relationships
they observed may not generalize to clinical populations. In contrast, this study used a
sample of cognitively impaired older adults, 17.3% of whom had significant depressive
symptoms. As such these relationships may be better represented in this study where
depression and memory impairment appear to effect function independently of one another.

Processing speed partially mediates the relationship between depression and function, and
fully mediates the relationship between executive dysfunction and function. At its most
basic definition, processing speed is the rate at which a task is completed.3” Decrements in
processing speed result from disease and/or age-related changes. Salthouse38 and others39
have speculated that age-related slowing is the result of diffuse cell loss, causing neural
impulses to travel lengthier pathways to reach the goal. Others38: 40 have postulated that the
slowing of neural impulses is the result of a reduction of dendritic branching, fewer active
synapses, or decreased myelin, and that slowing may be the result of a reduction of
particular neurotransmitters such as dopamine. A recent review3’ cited evidence that the
dorsal attention system characterized by changes in the morphology of frontal and cerebellar
regions might be responsible for age-related cognitive slowing.

Disorders such as depression and MCl/dementia have been shown to be associated with
decrements in processing speed.L: 9 27 A recent study found a relationship between greater
medial temporal atrophy, decreased processing speed, and increased functional impairment
in patients with aMClI, suggesting that atrophy of the hippocampus and/or entorhinal cortex
may lead to decreased processing speed and increased functional impairment. The effect of
decreased processing speed and memory impairments on function in the aMCI group in this
study fit with this mechanistic picture of the relationship between the progressive pathology
of dementia and processing speed decrements.

The link between depression and processing speed decrements is less well characterized.
Both depression and slowed processing speed are related to cerebral white matter
hyperintensities,3” 41: 42 which are signs of cerebral small vessel disease associated with
vascular risk factors such as hypertension, diabetes, and coronary disease.?”- 43 These white
matter hyperintensities have also been implicated in the etiology of the vascular depression-
subtype®# although it is likely that there is a bidirectional relation between depression and
the cortical damage caused by cerebrovascular disease.® Cerebrovascular disease may also
cause a reduction in processing speed as a result of loss or decreased efficiency of neuronal
connectivity. In other words, it could be that decrements in processing speed result from
cerebral small vessel disease in older adults, and that these decrements worsen along with
the risk of developing a depressive illness.

The assessment of processing speed as a specific domain of cognition remains enmeshed
with motor speed and measures of executive dysfunction. For example, the Digit Symbol
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task is a measure of processing speed?’- 46 that also requires attention and task switching,
aspects that fall under the rubric of executive function or more generally fluid intelligence.*’
Similarly, poor performance on the Trailmaking Test B may be the result of a variety of
cognitive factors. This task, mostly used as a test of visuomotor tracking, divided attention,
and cognitive flexibility,%” is also a speeded task with a substantial motor component.

It has been hypothesized? that processing speed may be a precursor to more severe executive
or attentional decrements in cognitively impaired elders marking the early stages of what
will progress into more severe cognitive deficits and, as a result, increased dependence in
function. Because of the impurity of the assessments, however, we are left with an unclear
picture of what processing speed is, the mechanisms by which these decrements occur, how
it differentiates (if at all) with psychomotor slowing*® (particularly important in depressive
disorders in which psychomotor retardation is a classic symptom and recent research has
shown a strong association between depressive symptoms and gait performance?®), and how
it relates to executive dysfunction. Future research needs to focus on deconstructing these
relationships through the use of imaging techniques and purer measures of processing speed
and executive dysfunction to better understand the mechanistic properties of the decline in
processing speed that is associated with older age and late life neuropsychiatric disorders.

Despite its strengths, there are limitations that need to be taken into account when
interpreting the results of this study. This is a cognitively impaired sample presenting for
evaluation of cognitive deficits at specialized memory disorder centers, making it difficult to
generalize these relationships to a community sample or a purely depressed geriatric sample.
Also, while 84.8% of the MCI classifications were made via consensus conference, which
lends credence to the decision to classify the patients as MCI, a single clinician classified
15.2% of the 3,117 patients with MCI. As such, the definition of MCI across ADC’s utilized
in this study is not a uniform process. While this can lead to inconsistencies in defining the
samples, it does reflect a more realistic representation of how a MCI classification would be
made in clinical practice. Missing data is also a problem in the NACC database, particularly
for the GDS and FAQ, leading to the exclusion of a large number of cases from the analyses.
Also, while the FAQ is a widely used measure, it is focused on cognitively mediated
activities and does not assess physical or social functioning, two domains likely to also be
impaired in depressed elders; also, the FAQ relies on informant-reports of functional
impairment, lacking the objectivity of a performance-based measure of function which is not
used in the NACC dataset. Finally, the neuropsychological domains are broadly sampled in
the NACC dataset. The measures of executive function, episodic memory, and processing
speed (the domains chosen for this project because of their relationship to functional
impairment) are limited. As such, path models with observed and latent variables rather than
a full model of latent constructs were used. Ideally, a more thorough assessment within each
cognitive domain would allow for a latent construct of each individual cognitive domain to
be used within the framework of a full structural equation model. That was not the case
however with this dataset.

In conclusion, this study showed that deficits in function in older adults with MCI are
associated with more depressive symptoms, memory problems, and processing speed
decrements. These deficits in processing speed fully mediated the relationship between
executive function and function and partially mediated the relationship between depression
and function in this sample of patients with MCI. Deconstruction studies are needed to better
understand the physiological underpinnings in age-related and disease-specific decrements
in processing speed.
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-.059 (.014) ** A
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130 (.017) **

-.340 (.018) **

Trails B

Figurel.

Path analysis model depicting the relationships between depressive symptomatology,
cognition and functional impairment in older adults with mild cognitive impairment.
Note. Standardized probit regression coefficients (SE£s) are included in the model.
Covariates age, gender, education, and Hachinski score were included in each component of
the model (with the exception of the path with Function as the outcome, where age and
gender did not contribute to the model), but are not depicted in the figure. Function is a
latent construct estimated using seven items from the Pfeffer FAQ (ltems 1, 3, 5, 7-10),
although model fit statistics and items are removed from figure for simplicity. GDS = 15-
item Geriatric Depression Scale, Logical Mem = Logical Memory Delayed, Trails B =
Trailmaking Test B (with Trailmaking Test A included as a covariate).

* p<.001

** p<.0001
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Figure 2.

Path model depicting the relationships between depressive symptomatology, cognition and
functional impairment in older adults with nonamnestic mild cognitive impairment.

Note. Standardized probit regression coefficients (SEs) are included in the model.
Covariates age, gender, education, and Hachinski score were included in each component of
the model, but are not depicted in the figure; Function is a latent construct estimated using
seven items from the Pfeffer FAQ (Items 1, 3, 5, 7-10), although model fit statistics and
items are removed from figure for simplicity. GDS = 15-item Geriatric Depression Scale,
Trails B = Trailmaking Test B (with Trailmaking Test A included as a covariate).

* p<.001

** p<.0001
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Table 1

Baseline characteristics of older adults with Mild Cognitive Impairment.

Total MClI aMCl nonaM Cl
Variable N = 3117 n = 2488 n =629 p-value
Demographic Mean (SD) Mean (SD) Mean (SD)
Age 74.37 (9.37) 74.83 (9.33) 72.57 (9.33) <.001
Education 14.91 (3.34) 14.97 (3.30) 14.67 (3.45) 045
Gender M/F (% F) 1407/1710 (54.9%) 1132/1356 (54.5%) 275/354 (56.3%) 423
Race
Caucasian 2477 (79.5%) 2017 (81.1 %) 460 (73.1%) <.001
African American 490 (15.7%) 360 (14.5%) 130 (20.7%)
Neuropsychological
MMSE 27.27 (2.32) 27.14 (2.35) 27.80 (2.13) <.001
Logical Mem Delayed 7.04 (4.76) 6.32 (4.61) 9.90 (4.21) <.001
Trailmaking Test A (seconds) 45.16 (23.48) 45.13 (23.76) 45.30 (22.32) .869
Trailmaking Test B (seconds) 142.66 (80.34) 140.41 (78.92) 151.57 (85.19) .003
Digit Symbol 36.90 (12.27) 37.02 (12.34) 36.43 (12.01) 279
CDR Scores
CDR sum of boxes 1.28 (1.13) 1.33(1.11) 1.11 (1.20) <.001
Median (min/max) 1.00 (0/9) 1.00 (0/8) 0.50 (0/9)
Physical Health
% Independent (n) 77% (2399) 75.8% (1887) 81.4% (512) .003
Hachinski Ischemic Scale 1.05 (1.46) 0.99 (1.39) 1.28 (1.67) <.001
Psychiatric
GDS 2.49 (2.70) 2.44(2.62) 2.65 (2.98) 116
GDS 25, % (n) 17.3% (538) 16.6 % (414) 19.7 % (124) 068
Function
Functional Activities Questionnaire 3.31(4.97) 3.46 (5.04) 2.71 (4.66) .002

Note. MCI = mild cognitive impairment; aMCI = amnestic MCI; nonaMCI = nonamnestic MCI; MMSE = Mini Mental State Exam; Logical Mem

= Logical Memory Il (delayed recall); CDR = Clinical Dementia Rating Scale; GDS = Geriatric Depression Scale.
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Table 2

Probit regression coefficients and standard errors for path analysis evaluating the interrelationships between
depression and cognition and their effect on function in older adults with Mild Cognitive Impairment.

Variables B SE B/SE p-value

Outcome: Function

Education .034 .019 1.81 0.070
Hachinski .032  .017 1.93 0.054
Geriatric Depression Scale 130 .017 7.47 <0.001
Logical Memory -190 016 -11.81 <0.001
Digit Symbol -142 017 -826  <0.001

Indirect effects

Geriatric Depression Scale through Digit Symbol .008 .002 3.79 <0.001

Trailmaking Test B through Digit Symbol .048 .006 7.66 <0.001
Outcome: Digit Symbol

Age -156 .014 -10.82 <0.001

Gender 194 .029 6.72 <0.001

Education 176 .014 12.23 <0.001

Hachinski -.045 .013 -3.39 <0.001

Trailmaking Test A -.268 .018 -15.15 <0.001

Geriatric Depression Scale -.059 .014 -427 <0.001

Trailmaking Test B -.340 .018 -19.15 <0.001
Correlation

Logical Memory Delayed with Digit Symbol .040 .012 341 <0.001

Note. B: Probit Coefficient. SE: Standard Error, Standardized scores; high scores on Digit Symbol and Logical Memory Delayed indicate better
performance, whereas lower scores on Function, Trailmaking Test A & B, Geriatric Depression Scale, and Hachinski indicate better health/
performance, V= 3,117.
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