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Abstract

Depression predicts fall risk among older adults, and this relationship may be partially explained
by depression-associated executive dysfunction, relevant to navigating demanding environments.
This pilot study examined timed stepping accuracy under simple and complex dual-task
conditions, using an instrumented walkway based on the Trail Making Test. Participants were
balance-impaired older adults, either with (n = 8; major depressive disorder [MDD]) or without (n
= 8; nondepressed [ND]) MDD. After accounting for comfortable gait speed and age, the MDD
group was significantly slower than the ND group on the walkway with the highest cognitive
demand and demonstrated greater dual-task cost, both of which were correlated with performance
on traditional measures of executive functioning. No group differences were observed on the
walkway with the least cognitive demand. Balance-impaired older adults with MDD demonstrate
increased stepping accuracy time under cognitively demanding conditions, reflecting executive
dysfunction and an additional contribution to increased fall risk.
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Introduction

Cognitive factors are increasingly recognized as contributors to fall risk in older adults.
Executive dysfunction has been found to be the primary cognitive domain that predicts falls,
including injurious falls, among healthy older adults,1~# with other cognitive skills, such as
memory, being less related to falling.2 Intact executive functions allow an individual to
process continuously changing data, to appropriately allocate attentional resources to the
task at hand, and to evaluate the success of a response and compensate for shifting internal
and external demands.®
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In the context of fall risk, poor executive functioning translates into reduced ability to adjust
gait in accord with changing stimuli, such as barriers, changes in gradient, and so on. The
ability to dual task, or walk while performing a cognitive task, is thought to reflect executive
functioning skills and correlates with primary measures of executive functioning.:6.7:9
Among 201 community-dwelling older adults, Herman and colleagues? recently found that
those who performed in the lowest quartile of executive functioning at baseline were 3 times
more likely to fall during 2-year follow-up. Falls have been associated with greater dual-task
cost, defined as the difference in performance on walking measures (such as speed or swing
time variability, ie, variability in time taken by the swing leg to move in between contacts
with the floor), with or without simultaneous performance of a cognitive task, such as
counting backward or serial subtractions (eg, refs 1,10). Moreover, among the 213 older
adults living independently in senior housing facilities followed for 1 year, only dual-task
walking speed predicted recurrent falls, even though key variables such as age, sex, body
mass index, Geriatric Depression scale (GDS) score, Mini-Mental State Examination
(MMSE) score, distance vision, and prescription for psychoactive drugs were included in a
fully adjusted model.10 It is important to keep in mind that this study included only
individuals with GDS score <10 on the GDS-15, and that the mean number of depressive
symptoms on the GDS-15 was less than 4. Thus, it is unlikely that many patients included in
this study would have had major depressive disorder (MDD). While there are a number of
factors beyond dual-task performance that consistently predict falls, the increase in fall risk
with dual-task performance is not altogether surprising, given the attention diverted from
focusing solely on walking (see Bock and colleagues!? for discussion).

To date, studies of dual-task performance have excluded individuals with depression, despite
that late life depression has been associated with poor executive functioning skills, relative
to normal controls.12-14 Executive dysfunction during late life depression has been coined
“the depression executive dysfunction syndrome of late life” and is thought to reflect
disruption to frontostriatal brain pathways.1>16 In addition depressive symptomatology has
been associated with increased prospectivel’~19 and retrospective?0 falls. Executive
dysfunction, as reflected in measures of dual-task cost, may be one possible explanation for
why individuals with depressive symptoms are at greater risk of falling, relative to normal
controls.

The current pilot study sought to investigate whether depression significantly impacts dual-
task performance among older adults with MDD, relative to nondepressed controls (ND).
We recruited balance-impaired individuals at risk of falling in order to isolate depression
status as the independent variable, by decreasing potential differences in functional status
between groups. The dual-task paradigm employed in the current study required participants
to step accurately across a series of walk-ways with various cognitive demands (ie,
sequences of letters and/or numbers), similar to the paper version of the Trail Making
Test.28 While not a traditional dual-task measure, it requires that participants engage in 2
tasks with competing cognitive demands (ie, stepping while following a sequence of
stimuli), meeting the formal definition for what entails a dual-task measure (cf,ref 22).
Considering the literature to date on executive dysfunction among older adults with MDD
and with studies of fall risk linking executive functioning to performance on dual-task
measures, we hypothesized that patients with MDD would perform more poorly on a
measure of dual tasking (ie, Walking Trail Making Test-B [W-TMT-B]) but would perform
equivalently to controls on measures that require less cognitive demand (eg, W-TMT-
Baseline, W-TMT-A,). We also hypothesized that among the entire group, performance on
W-TMT-B would be significantly correlated with performance on traditional paper-and-
pencil measures of executive functioning skills.

J Geriatr Psychiatry Neurol. Author manuscript; available in PMC 2012 August 13.
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Participants

Participants included 8 older adults with a Diagnostic and Statistical Manual of Mental
Disorder (Fourth Edition [ DSM-/V] diagnosis of MDD (3 males and 5 females) and 8 older
controls with no history of MDD (2 males and 6 females). A 17th individual was excluded
from the study due to technological problems with the equipment. The 2 groups of adults
ranged in age from 63 to 91 and were recruited from University research participant
registries and outpatient clinics at University and Veterans Affairs hospitals in Ann Arbor,
Michigan. Exclusion criteria included a history or diagnosis of any traumatic brain injury,
loss of consciousness of >3 minutes, dementia, diagnoses known to affect gait, such as
parkinsonism, epilepsy, history of cerebrovascular accident (CVA), or amputation of a lower
extremity, bipolar depression or psychosis, current substance abuse, untreated diabetes,
medical instability (eg, acute, terminal, or worsening major medical condition), currently
undergoing major medical treatment such as chemotherapy or radiation, inability to walk
without an assistive device, severe weight-bearing pain such that it would interfere with
gait-related tasks, and inability to speak English fluently. All participants were administered
an institutional review board (IRB)-approved standardized screen over the telephone given
by a research assistant to determine initial eligibility. Diagnosis of MDD and ruling out of
psychiatric comorbid conditions were made by a licensed psychologist (S.L.W.) using the
Structured Clinical Interview for DSM-/V/23 Both MDD and ND participants were included
only if they scored =24 on the MMSE, 2! to rule out generalized cognitive impairment, and
performed of unipedal stance time (UST) in <5 seconds to indicate fall risk.2425 The 2
groups also were equivalent with regard to medical comorbidities, as these variables are
thought to negatively impact cognitive functioning (see Boyle et al2) and theoretically,
performance on the W-TMT. Of the 8 MDD patients, 5 were treated with an antidepressant
medication. Briefly, 2 participants were treated with citalopram only, 2 were treated with
citalopram plus bupropion, and 1 was treated with duloxetine and clonazepam. There were
no significant differences in demographic characteristics between groups (see Table 1).
Hamilton Depression Rating scale (HDRS)38 scores were 16.0 + 4.8 in the MDD group and
1.9 £ 1.1in the ND sample.

Walking Trail Making Task

The W-TMT?7 included four 10-m (5 m up, 5 m back) walk-ways containing 33
instrumented stepping targets of 48 mm diameter. Successful steps were those in which the
forefoot met the target within 2 cm. Each participant was sized to wear a standardized flat-
soled walking shoe with aluminum forefoot to activate the instrumented targets. Participants
were shadowed by a research assistant who walked slightly to the side and behind the
person. Participants were instructed to move on to the next target when the system read their
steps and indicated a recorded response eliciting a beep. Participants were told not to use
handrails unless they felt unsteady and in need of support beyond the shadowing of a
research assistant.

For the current study, 4 types of pathways of increasing complexity were used (see Figures 1
and 2). The first walkway was used to measure the time to walk up and back a 5-m walkway
(10 m total) at comfortable gait speed, with no targets. The W-TMT-Numbers Only (W-
TMT-Baseline) consisted of stepping on numbers in consecutive order (ie, 1-2-3). The W-
TMT-A pathway was a somewhat more complex version of W-TMT-Baseline and contained
distracter numbers, requiring the participant to choose the correct set of consecutive
numbers on which to step. The W-TMT-B walkway involves the greatest cognitive demand
and requires participants to alternate steps between numbers and letters (ie, 1-A-2-B-3-C),
and again maintain a set despite distracters. Participants completed 3 trials on each walkway.

J Geriatr Psychiatry Neurol. Author manuscript; available in PMC 2012 August 13.
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Their average completion time across each of the 3 trials was used as the basis for
performance. Baseline walking time for each participant was measured first with
comfortable walking speed on a walkway containing no targets. Following the 3 trials,
participants were administered W-TMT-Baseline to ensure an understanding of the
instructions. The remaining order of the walkways for each participant was then
counterbalanced. For each walkway, the participants were told to imagine the walkway as an
icy sidewalk and the numbered and lettered white dots as dry spots on which they can safely
step without slipping. Consistent with the paper-and-pencil version of the TMT, accuracy
was emphasized and errors were corrected by redirecting participants to go back and resume
from the last correct response. In this way, the time measure. reflects errors, as with the
standard paper-and-pencil version,28 and the number of errors is not considered in outcome
measures. We also calculated cognitive demand cost, or the percentage of additional time
required for participants to complete the more demanding W-TMT-B, relative to the less
demanding W-TMT-A. This was calculated as, [[W-TMT-B)-WTMT- A)/W-TMT-A] x
100.

Neuropsychological Measures

Procedure

All eligible participants were administered a comprehensive neuropsychological battery,
including standard measures of executive functioning, expected to play a role in gait
performance.?? The Wisconsin Card Sorting Test (WCST30) is a set-shifting task in which
participants are asked to categorize 2 decks of cards by the given characteristics of 4 key
cards. The correct characteristic to which to match the cards changes throughout the task,
and the examinees must decipher the categorical rule following examiner feedback (ie,
correct/incorrect). The TMT28 is a 2-part timed paper-and-pencil measure with a numeric
and numeric—letter task. On the first task (TMT-A), the participants are instructed to draw a
line connecting numbers in numerical sequence as quickly and accurately as possible (ie,
1-2-3). The second task (TMT-B) requires the participants to draw a line in sequence
alternating between numbers and letters (ie, 1-A-2-B-3-C). Two measures of verbal fluency
were used, Controlled Oral Word Association Test (COWAT?31) and Animal Naming.32 For
the COWAT, a measure of phonemic fluency, participants are given a total of 3 letters, 1 at
a time and asked to name as many words as possible, beginning with the letter indicated
within 1 minute. Animal Naming was used as a measure of semantic fluency in which the
participants were instructed to list as many animals as possible within 1 minute. The
California Verbal Learning Test-233 (CVLT-2) is a verbal memory measure that includes 5
learning trials of a 16-item list of words, immediate recall following a distracter trial, and
30-minute delayed recall. The Brief Visual Memory Test-Revised34 (BVMT-R) is a visual
memory measure that includes 3 learning trials of simple geometric designs and a 30-minute
delayed recall trial. The American National Adult Reading Test (AMNART) is a word list
reading task used to estimate premorbid verbal intellect.3>

All participants signed written informed consent prior to participation in the study, as
approved by the VA Ann Arbor Healthcare System and University of Michigan IRBs. The
participants then completed a clinical interview with a licensed psychologist (S.L.W.),
including administration of the SCID-1V and HDRS.36 The participants were also
administered the MMSE and UST during this time. Following the interview, the participants
who met inclusion criteria were administered the comprehensive battery of
neuropsychological measures and participated in the W-TMT.

Statistical Analyses

Repeated measures analysis of variance (rmANOVA) was performed for the walking trails
measures, with W-TMT-Baseline, W-TMT-A, and W-TMT-B as within—participant
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variables, depression status (diagnosis yes/no) as the between—participant variable, and age
and comfortable gait speed (ie, the time it takes to walk 10 m) as covariates, followed by
post hoc ANOVAS. A separate ANOVA was performed for dual-task (cognitive demand)
cost [(W-TMT-B) - WTMT-A)/W-TMT-A] x 100. To assess the degree to which
performance on the W-TMT relates to performance on neuropsychological measures of
executive functioning, we conducted partial Pearson product-moment correlation analyses,
controlling for comfortable gait speed. Neuropsychological test scores for COWAT and
WCST were age-corrected using normative data provided in the test manuals.32:37
Normative data for Animal Naming and TMT A & B were derived from the revised Heaton
norms.38

Walking Trail Making Test

The rmANOVA demonstrated a significant main effect of depression status F(1, 12) = 5.79,
p < .05, 2 = .33 and a significant interaction of walkway x MDD status, MDD status, F(1,
12) = 4.89, p < .05, partial n2 = .29 (see Figure 3). Post hoc ANOVAs demonstrated that
individuals with MDD were significantly slower than ND individuals on W-TMT-B, F(1,
12) = 6.52, p < .05, partial n2 = .35 and marginally slower than ND on W-TMT-A, F(1, 12)
=2.95, p = .11, partial n2 = .20 but not on W-TMT-Baseline, F(1, 12) = .70, p = .42, partial
n2 = .06. Individuals with MDD demonstrated significantly greater cognitive demand cost
(ie, approximately 45% greater) relative to the ND group, F(1, 12) = 4.83, p < .05, partial 12
=.29 (see Figure 4).

In order to address the question of whether the presence of psychotropic medications in the
MDD group was associated with performance on the W-TMT measures, we performed a set
of post hoc analyses among the MDD group only. While there were no significant
differences between medicated and unmedicated groups (albeit the sample sizes were likely
too small to detect significant differences), there were some notable performance
differences. After controlling for comfortable gait speed, patients in the MDD group
medicated with antidepressant medications (n = 5) performed nominally more poorly than
the unmedicated group (n = 3) on W-TMT-B (M = 109.25, SD = 38.71 and M = 84.27, SD =
39.99, respectively). The medicated group also performed nominally more poorly than the
unmedicated group on the measure of dual-task cost (M = 99.07, SD =41.17 and M = 53.21,
SD = 23.92, respectively). The 2 groups performed roughly equivalently on W-TMT-
Baseline (medicated: M = 38.54, SD = 15.99 and unmedicated: M = 43.22, SD = 16.52) and
on W-TMT-A (medicated: M = 51.99, SD = 22.45 and unmedicated: M = 56.71, SD =
23.17).

Correlations With Measures of Neuropsychological Measures

Partial correlations, controlling for comfortable gait speed, were performed with measures of
executive functioning, memory, visuospatial functioning, estimated premorbid verbal 1Q (as
measured by a word-list reading task) and the W-TMT measures. Results indicated that
performance on W-TMT-B and cognitive demand cost was significantly related to
performance on the WCST, Animal Naming, Trails A, Trails B, and CVLT-II learning trials
1-5 in the expected direction, with poorer performance on the cognitive measure associated
with greater time to complete the W-TMT measure. Short- and long-delay free recall on the
CVLT-II was related only to cognitive demand cost, again in the expected direction.
Cognitive demand cost was also associated with performance on COWAT, a measure of
phonemic fluency, but in the opposite direction than would be expected. Visual memory,
estimated premorbid 1Q, and visuospatial skills were not significantly correlated with any of
the W-TMT measures. Performance on W-TMT-Baseline was not significantly correlated
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with any of the neuropsychological measures, while performance on W-TMT-A was
significantly associated only with performance on Trails B (see Table 2). Figure 5 contains
means and standard deviations for performance on cognitive measures. While the
differences are not statistically significant between the 2 groups, all scores, with the
exception of the COWAT, BVMT Long-Delay Free Recall, and BVMT Copy (the latter 2
on which the 2 groups performed roughly equivalently) were in the expected direction, with
MDD performing more poorly than controls.

Discussion

The current pilot study showed that among a small sample of individuals with MDD and
balance impairment, increasing cognitive demand was associated with decreasing
performance on a measure of timed stepping accuracy, relative to ND controls. This is the
first study to assess performance on a task that includes cognitive and gait demands among
older adults with MDD, and provide insights into why older adults with depressive
symptoms may be at increased risk of falling, relative to their ND peers.1719

Performance on traditional measures of executive functioning was associated with
performance on the dual-task measure used in this study, and most strongly related to the
measures reflecting the greatest cognitive demand (ie, W-TMT-B and dual-task cost).
Executive dysfunction has been related to increased risk of falling in a number of studies!—3
and may help to account for the relationship between depressive symptoms and fall risk
among older adults. While performance on measures of executive functioning was not
significantly different between the MDD and ND groups in the present study, the MDD
group performed nominally more poorly across most measures of executive functioning,
despite equivalent levels of estimated premorbid verbal intellect. Larger sample sizes may
achieve significant differences. Indeed, poorer performance on measures of executive
functioning among older adults with MDD has been commonly observed.12:13.14.39 On the
other hand, it is possible that dual-task performance detects more subtle cognitive
decrements than those observed on paper-and-pencil measures. In the current study, a
measure of phonemic fluency was the only test of executive functioning that did not follow
this pattern, and it was weakly associated with the other measures of executive functioning
used in this study (rs = —.12 to .38). Phonemic fluency has been shown to recruit fewer
frontal regions among older adults as compared to semantic fluency tasks*® and thus may
not be a sufficient stimulus to gauge increased fall risk in older adults.

In fact, in the current study, cognitive demand cost, measured as the relative difference
between performance on W-TMT-A and W-TMT-B, was the most robust measure, with
performance on the more complex Trails B declining from Trails A at nearly twice the rate
of controls. It also correlated most highly with traditional measures of executive functioning.
A dual-task cost difference of 45% in the MDD compared to the ND group in the current
study is higher than between-group differences reported in other studies'4142 of dual-task
cost also employing visual stimuli, with differences in cost between groups typically ranging
from 10% to 20%. This lower cost may relate to samples studied, with most studies
comparing young and older adults, or it may also be related to the specific dual-task
paradigm employed in the current study. In fact, a study by Persad and colleagues2® who
used the same paradigm to measure dual-task cost as was used in the current study, but with
a larger sample size, also detected a cognitive demand cost difference of approximately 60%
between patients with MCI in the executive functioning domain and age-matched healthy
controls. The cognitive stimuli embedded in the walking task create competition for
attentional resources for visual stimuli, which Bock and colleagues® suggest is crucial to
produce significant dual-task effects between groups. Thus, the paradigm employed in the
current study may be more challenging for patient groups and have greater utility in clinical
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settings. It is likely that more executive functioning resources are elicited when required to
shift mental set between 2 tasks with competing and similar attentional demands, as opposed
to between 2 disparate pieces of information, such as making verbal responses while
walking.

Performance on the W-TMT-B and dual-task cost was also associated with verbal memory
skills, but not with visual memory, estimated premorbid verbal 1Q, or visuospatial skills. On
the one hand, this might suggest that W-TMT reflects both executive dysfunction and
reduced verbal memory. On the other hand, among older patients with depression, verbal
memory dysfunction and executive dysfunction commonly co-occur. In fact, executive
dysfunction has been found to mediate verbal memory performance among older patients
with depression, as successful encoding of verbal stimuli relies in part on intact executive
functioning skills (eg, organizing information during the encoding phase).14

It is notable that all patients in the current study were balance impaired (UST < 5 seconds),
which already places them at higher risk of experiencing an injurious fall.2> The presence of
MDD was the only measurable difference between the 2 groups, suggesting that the
presence of clinical depression, as opposed to other physical factors associated with fall risk,
such as presence of medical comorbidities, contributes to performance on a measure of dual-
task cost. It should also be noted that 5 of our 8 patients were medicated with
antidepressants, with 4 of those 5 being prescribed an selective serotonin reuptake inhibitor
(SSRI). Antidepressants may contribute to increased fall risk even when depressive
symptoms have been taken into account; particularly among those prescribed SSRIs,*344 an
effect not observed in other studies.18 While our sample was too small to reliably assess for
effects of medication, posthoc analyses suggested that our small sample of medicated
patients performed nominally more poorly than the (even smaller) sample of unmedicated
patients on the most complex measures (W-TMT-B and dual-task cost). There was a large
amount of variability in the medicated and unmedicated groups, however. In order to tease
apart the specific effects of antidepressant medications, a much larger sample of medicated
and unmedicated patients would be required, matched for potentially confounding variables
such as depression severity. In fact, in the current sample, the medicated patients reported
nominally more severe depressive symptoms than the unmedicated group (HDRS score M =
17.00, SD = 3.8 vs M = 14.3, SD = 6.8, respectively).

While purely speculative at this point, it will be important for future studies to address why
depression is related to both executive dysfunction and risk of falling. It is possible, for
example, that a common factor underlies all 3 symptoms. Pathology in frontostriatal cerebral
circuitry would be a candidate explanation. White matter pathology has been associated with
performance on fall risk indicaters,*>-47 executive dysfunction,*8 and depression.49:50
Nevertheless, the explanation is likely more complicated than this, as white matter
abnormalities in frontostriatal circuitry has also been demonstrated among ND elders who
perform poorly on fall risk indictors.#>~47 Future research might consider how different
combinations of physical, cognitive, and affective symptomatology place individuals at
greater or lesser risk of falling. Such profiling could then be used in clinical settings to deter-
mine individuals' risk profile and may suggest specific preventive and treatment regimens.

The current study does have a number of limitations that should be considered, in light of
the findings. First, this is a pilot study with a small sample size, and thus findings should be
confirmed with larger samples. Second, both the MDD and ND groups presented with a
number of medical comorbidities and prescriptions for medications that may have
contributed to their performance. It is not possible with the small sample to address specific
effects of these variables, but larger studies should specifically test the extent to which
specific medical diagnoses (e.g., diabetes, hypertension, etc.) contribute to performance on
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dual-task measures. Finally, the depressed sample in this study was diagnosed with MDD.
To date, studies investigating the relationship between depression and fall risk have related
scores on a measure of self-reported symptoms of depression to prospectivel’-19 or
retrospective falls20 or to performance on indicators of fall risk,! but have not compared
differences between groups with clinical MDD with their ND counterparts. Because this
pilot study recruited only elders with clinical significant depression, in line with most
studies of geriatric depression in the psychiatry literature, we are unable to address how the
presence of lesser levels of depressive symptoms might contribute to performance on dual-
task measures. This is an important question for future study, as most older adults with
depressive symptomatology do not meet full criteria for MDD (see ref 51). Finally, we did
not specifically assess vision, and more specific deficits such as contrast sensitivity may
have affected study results to some degree. At the same time, no participant reported
difficulty viewing the stimuli and all participants were instructed to wear their corrective
lenses prior to tasks. It will be important to more formally test vision in future studies.

Conclusions

A small sample of older adults with depression have prolonged stepping time performance
under increasingly cognitively demanding conditions, suggesting the interference of
executive dysfunction on gait in complex environments. A comprehensive assessment of fall
risk should include measures of physical (eg, gait and balance), cognitive, and affective
functioning.
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Walking trail making test, depicting W-TMT-Baseline, W-TMT-A, and W-TMT-B (partial
walkway depiction). Figure depicts both up and back portions of the entire walkway. W-
TMT indicates Walking Trail Making Test.
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Figure 2.
Walking trail making test instrumented walkway.
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Figure 3.

Average (+ SE) speed to complete W-TMT (seconds.) There was a significant interaction of
walkway x MDD status, F(1, 12) = 4.89, p < .05, partial 2 = .29 and a significant main
effect of depression status, F(1, 12) = 5.79, p < .05, 12 = .33. Individuals with MDD were
significantly slower than ND individuals on W-TMT-B, F(1, 12) = 6.52, p < .05, partial n?
= .35, and marginally slower than ND on W-TMT-A, F(1, 12) = 2.95, p = .11, partial n2 = .
20 but not on W-TMT-Baseline, F(1, 12) = .70, p = .42, partial 2 = .06. W-TMT indicates
Walking Trail Making Test; MDD, major depressive disorder; ND, nondepressed; SE,
standard error.
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Figure 4.

Mean cognitive demand cost (%) + SE. Individuals with MDD demonstrated significantly
greater cognitive demand cost relative to the ND group, F(1, 12) = 4.83, p < .05, partial 12
=.29. MDD indicates major depressive disorder; ND, nondepressed; SE, standard error.
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Figure 5.

Mean scores on traditional neuropsychological measures by group + SE. Differences
between the MDD and ND groups were not significant at p < .05. All test scores are reported
in T scores (M =50, SD = 10) except BVMT-Copy (raw). MDD indicates major depressive
disorder; ND, nondepressed; SE, standard error; BVMT, Brief Visual Memory Test.
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Demographic and Clinical Characteristics of Major Depressive Disorder (MDD) and Nondepressed Controls

Table 1
(ND)
MDD,M+SD ND,M+SD

Age 75.0+9.6 785+8.0
Education 159+26 16.0+£2.4
Sex 5F,3M 6F,2M

HDRS-17 16.0+4.8 19+11
Time to complete 10 m walk (seconds) 125+3.2 18.1+13.2
Charlson comorbidity index 38+15 43+1.0
Number of falls 1.0+18 05+05
Number of medications 48+3.2 51+3.0
MMSE 271924 28121

Abbreviations: HDRS, Hamilton Depression Rating scale; MMSE, Mini-Mental State Examination; F, female; M, male.

All > .05, except HDRS (< .001).
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