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Abstract
Objectives—Increasing evidence suggests that depression is a risk factor for cognitive
impairment, but it is unclear if this is true among the oldest old. We determined whether elevated
depressive symptoms predicted five-year incident mild cognitive impairment (MCI) or dementia,
and neuropsychological test performance among oldest-old women.

Design—Prospective

Setting—Three study sites

Participants—302 women ≥85 years (mean, 87 ±2)

Measurements—Depressive symptoms were measured with the 15-item Geriatric Depression
Scale (GDS); scores ≥6 indicated elevated symptoms. Five years later, participants completed
neuropsychological testing and clinical cognitive status was adjudicated.

Results—In analyses of MCI vs. normal cognition, 70% of women with GDS ≥6 at baseline
developed MCI vs. 37% with GDS <6. After adjustment for age, education, alcohol and
benzodiazepine use, and study site, GDS ≥6 remained independently associated with much greater
likelihood of developing MCI (multivariable odds ratio (MOR) = 3.71, 95% confidence interval
(CI) 1.30, 10.59). In analyses of dementia vs. normal cognition, 65% of women with GDS ≥6
developed dementia compared to 37% of those with GDS <6 (MOR = 3.15, 95% CI 1.03, 9.65).
Only 19% of women with GDS ≥6 had normal cognitive status five years later, compared to 46%
of those with GDS <6 (MOR = 0.28, 95% CI 0.11, 0.73). Women with elevated depressive
symptoms had worse scores on tests of global cognition and working memory.

Conclusion—Elevated depressive symptoms are an important risk factor for cognitive disorders
and lower cognitive performance among women living to their ninth and tenth decades.
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Introduction
Depression is common in older adults. Estimates from community-based studies suggest that
3 to 26% of older adults have significant levels of depressive symptomatology.(1) Findings
from population-based samples indicate that the twelve-month prevalence of major
depression ranges from approximately 2 to 4% in adults aged 65 and older,(2, 3) and a study
of adults over age 70 reported a one-month prevalence of 11%.(4) Sex differences have been
observed in the prevalence of depression; older women may be more than three times more
likely to have major depressive disorder than older men.(2)

Cognitive impairment also is common among elders; 14% of adults over 70 years and 37%
of those over 90 have dementia.(5) At least as many older adults are thought to have mild
cognitive impairment (MCI).(6) An emerging body of evidence supports an association
between depression or depressive symptoms and cognitive impairment and decline in older
adults. Studies have demonstrated that depressive symptoms are associated with lower
performance or decline on cognitive tests.(7-11) An investigation in the Study of
Osteoporotic Fractures (SOF) found an association between elevated depressive symptoms
and both decline in cognitive test performance and patient-reported dementia diagnosis,(12)
and other studies have reported an association between depressive symptoms and subsequent
MCI diagnosis.(13, 14)

Adults aged 85 and older, the “oldest old,” are one of the fastest-growing segments of the
US population; by 2050, 1 in 4 elders will be 85 or older.(15) Currently, however, our
knowledge of risk or protective factors for dementia among the oldest old is limited,(16) and
due to unique biological and social characteristics that influence survival into very old age,
traditional risk factors for MCI and dementia might not apply to the oldest adults.(17, 18) To
maximize quality of life and maintain independence, identification of risk factors for adverse
cognitive outcomes in this burgeoning age group is critical. Evidence that depression
increases the risk of MCI or dementia in the oldest old could have important implications for
the prevention or treatment of depression as a means of preserving cognitive health and
quality of life in the oldest adults. In this study, also in the SOF cohort, we determined the
association between elevated depressive symptoms and adjudicated diagnoses of MCI and
dementia in a large sample of oldest-old women, and identified the neuropsychological
profile of elevated depressive symptoms in this population.

Methods
Participants

Participants were women aged 85 and older who were actively participating in the Study of
Osteoporotic Fractures (SOF). SOF is a prospective study that recruited 9,704 mostly white
women age 65 and greater from the Monongahela Valley (near Pittsburgh), PA, Portland,
OR, Baltimore, MD, and Minneapolis, MN between September 1986 and October 1988
using population-based listings. To be eligible for participation in SOF, women were
required to be community dwelling, able to ambulate without assistance from another, and to
have no history of bilateral hip replacement at baseline. Since the initial study visit, the
women have completed study visits every two to four years.

Spira et al. Page 2

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Participants in the present study were from an ancillary investigation, Women, Cognitive
Impairment Study of Exceptional Aging (WISE). SOF WISE enrolled 1,534 women from
three of the four sites during the 2006 to 2008 (Year 20 of SOF) study visit. These women
completed an expanded battery of seven neuropsychological tests. We studied 302 women
from the original SOF cohort who were ≥85 years of age, responded to all items on the 15-
item Geriatric Depression Scale,(19) had complete data for adjudication screening as part of
SOF WISE (see below), and reported being free of dementia and not taking Alzheimer’s
disease medication at the 2002 to 2004 SOF study visit. For our study, this visit was our
“baseline” and the Year 20 visit, our 5-year follow-up.

Women’s demographic data including age, race, and educational attainment were collected
upon enrollment in SOF. At each visit, women provided information about their residence
type and if they lived alone. They also reported whether a healthcare provider ever had told
them that they have numerous medical conditions, including hypertension, myocardial
infarction, diabetes, stroke, and dementia. History of angina or myocardial infarction was
categorized as coronary artery disease. Participants’ height and weight were measured, and
they provided information about functional status. In addition, participants were asked to
bring all medications taken over the prior 30 days. An informant (e.g., family member,
caregiver) was asked to complete the Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE),(20) on which they reported the extent to which participants’ cognition
and function had changed over the last several years.

Depressive Symptoms
Depressive symptoms were measured at baseline and five-year follow-up with the 15-item
Geriatric Depression Scale (GDS), a self-report measure of depressive symptoms designed
to rapidly identify older adults with significant depressive symptomatology.(19)
Respondents indicate whether or not they have experienced particular depressive symptoms
(e.g., dropping activities/interests, feeling hopeless) or states suggesting an absence of
depression (e.g., feeling energetic, thinking that being alive is wonderful) using a yes/no
format. Responses suggesting depression are summed, and scores ≥6 suggest probable
depression.(19) The 15-item GDS has been shown to have acceptable internal consistency
reliability (i.e., Cronbach’s α ≥0.70) in older adults from a range of populations.(21, 22) A
systematic review of the criterion validity of the GDS reported that studies with the 15-item
version using various cut-points had a mean sensitivity of 0.805 and mean specificity of
0.750.(23)

Neuropsychological Test Battery
At five-year follow-up, participants completed an expanded cognitive battery that included
the Modified Mini-Mental State Examination (3MS),(24) an expanded version of the Mini-
Mental State Examination(25) that measures global cognition; digit span, a test of attention
(digits forward) and working memory (digits backwards)(26); the California Verbal
Learning Test-II-Short Form (CVLT-SF),(27) a measure of verbal learning and memory;
and verbal fluency tests, in which participants were given one minute to name as many
words beginning with ‘f’ (phonemic fluency), and one minute to name as many vegetables
(category fluency), as they could. They also completed Trails B,(28) a timed test of
executive function and psychomotor speed, on which shorter completion times indicate
better cognitive function. Participants were given up to 180 seconds to complete the
measure. These tests were selected for the expanded neuropsychological battery because
they cover a broad range of cognitive domains.
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Adjudication of Clinical Cognitive Status
Clinical cognitive adjudication was conducted in two phases following the five-year follow-
up visit. The first was a screening phase in which participants screened positive if they: (a)
reported physician diagnosis of dementia; (b) resided in a nursing home; (c) scored <88 on
the 3MS; (d) recalled <4 words after a delay on the CVLT; or (e) had an IQCODE score
≥3.6 indicating significant cognitive and functional decline.(29) In the second phase,
participants who screened positive for impairment were adjudicated by a member of a
multidisciplinary team (neuropsychologists, neurologist, and geropsychologist), who
determined whether women were cognitively normal, or had MCI or dementia. MCI
diagnoses were based on a modified version of the Petersen criteria,(30) and dementia
diagnoses were based on DSM-IV-TR criteria.(31) Adjudication decisions were based on
participants’ performance on the neuropsychological battery at the five-year follow-up visit,
and on prior cognitive tests, medical history, medications, and functional status. In addition,
although adjudicators did not receive data on GDS scores at baseline, they were informed of
participants’ raw GDS scores at the follow-up visit. Women who did not screen positive
were classified as cognitively normal.

Statistical Analyses
Analyses were conducted using Stata 10.1 (Statacorp). Our primary predictor was GDS
score, which we analyzed dichotomously as GDS ≥6 or GDS <6. We first compared
baseline characteristics between women with and without elevated depressive symptoms.
We then compared participants’ performance on neuropsychological tests according to
baseline depressive symptoms (GDS <6 vs. ≥6). We used t-tests to compare normally
distributed variables (equal variances not assumed), Mann-Whitney or Kruskal-Wallis tests
for skewed variables, and chi-square or Fisher’s exact tests for categorical variables. For
women who did not complete Trails B within 180 seconds, we coded completion time as
181 seconds.

To determine the association between elevated depressive symptoms and incident cognitive
impairment (MCI, dementia, or both), we conducted logistic regression analyses. To control
for confounding variables, we identified covariates that were known correlates of cognitive
decline or were associated with GDS score and cognitive status at the p <0.10 level. We
included age, education (≤ high school vs. > high school), alcohol use, benzodiazepine use,
and study site in multivariable models. History of stroke was associated with depression, but
as it likely lies on the causal pathway linking depression and cognitive impairment, we
conducted regression analyses with and without stroke in the models. Because results did
not differ notably with or without stroke in models, we present results from the simpler
models without stroke.

After fitting logistic regression models, we performed model diagnostics, including
calculation of the Pregibon Delta-Beta statistic, a measure of the relative influence of
observations on logistic regression model coefficients.(32) Examination of the
multivariable-adjusted model with MCI vs. normal cognition as the outcome identified four
high-influence observations, all of which appeared to have legitimate values for variables.
All four women were aged 85 or 86, had ≤ high school education, received an MCI
diagnosis, and were from the same study site. Three of them had less than a high school
education, only one drank alcohol over the prior 30 days (average of two drinks per day),
and three had elevated depressive symptoms. None took benzodiazepines. We present
results with and without these four observations.
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Results
Women were on average 86.9 ±2.1 years old at baseline (range 85 – 96), and 91.7 ± 2.2
(range 89 – 102) at follow-up. Of the 302 women, 301 were white and one reported “other”
race/ethnicity. They had an average of 12.7 ±2.5 years of education; 106 (35.1%) had
education beyond high school. None of the women resided in a nursing home at baseline.
Their mean baseline GDS score was 2.3 ±2.2 (range 0 – 11) and 31 (10.3%) women had
GDS scores ≥6, indicating elevated depressive symptoms. Compared to women without
elevated depressive symptoms, those with GDS ≥6 were more likely to take benzodiazepine
medications, less likely to drink alcohol, and had a more frequent history of stroke (Table 1).
Women with and without elevated depressive symptoms did not differ by age, education,
smoking status, antidepressant use, or history of diabetes, hypertension, coronary artery
disease, or by MMSE score at baseline. Women from different study sites differed by
educational attainment (χ2 (2, N = 302) = 12.0, p = 0.002), smoking status (p = 0.038),
alcohol use (χ2 (2, N = 302) = 23.2, p <0.001), and history of diabetes (p = 0.009, Fisher’s
exact test). They did not differ by level of depressive symptoms (χ2 (2, N = 302) = 2.6, p =
0.272).

Adjudicated cognitive status
Following screening, the data from 212 (70.2%) of the 302 women in our sample at five-
year follow-up were referred for adjudication; the remaining 90 (29.8%) women were
categorized as cognitively normal. Of the 212 women referred for adjudication, 88 of the
women (41.5%) were judged to have MCI, 84 (39.6%) to have dementia, and 40 (18.9%)
were categorized as cognitively normal.

The distribution of cognitive outcomes differed by level of depressive symptoms (χ2 = 8.3,
p = 0.016) (Table 2). Among the 218 women with normal cognition or MCI at follow-up,
those with elevated depressive symptoms were more likely to have MCI (70.0%) than those
without elevated symptoms (37.4%) (χ2 (1, N = 218) = 8.0, p = 0.005). In unadjusted
logistic regression analyses, women with elevated depressive symptoms had almost four
times the odds of having MCI (vs. normal cognition), compared with women without
elevated symptoms (odds ratio (OR) = 3.91, 95% confidence interval (CI) 1.44, 10.62;
Wald-χ2 (1, N = 218) = 7.2, p = 0.008; see Figure 1). After multivariable adjustment,
elevated depressive symptoms remained associated with more than a >3.5-fold increase in
the odds of MCI (multivariable OR (MOR) = 3.71, 95% CI 1.30, 10.59; Wald-χ2 (1, N =
218) = 6.0, p = 0.014). When we removed four high-influence points from the model, the
magnitude of the association between depressive symptoms and MCI decreased and became
statistically non-significant (MOR = 2.61, 95% CI 0.87, 7.85; Wald-χ2 (1, N = 214) = 2.9, p
= 0.087).

Among the 214 women with normal cognition or dementia at follow-up, women with
elevated depressive symptoms were more likely to have dementia (64.7%) than those
without elevated symptoms (37.1%) (χ2 (1, N = 214) = 5.0, p = 0.025). In unadjusted
analyses, women with elevated depressive symptoms at baseline had a greater odds of
dementia at five-year follow-up than those without elevated symptoms (OR = 3.11, 95% CI
1.11, 8.77; Wald-χ2 (1, N = 214) = 4.6, p = 0.032). This association remained after
multivariable adjustment (MOR = 3.15, 95% CI 1.03, 9.65; Wald-χ2 (1, N = 214) = 4.04, p
= 0.044).

We also investigated the association between depressive symptoms at baseline and
maintenance of cognitive function five years later. Only 19.4% of oldest-old women with
elevated depressive symptoms remained cognitively normal compared to 45.8% of these
women without elevated symptoms (χ2 (1, N = 302) = 7.9, p = 0.005). GDS scores ≥6 were
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associated with more than a 70% decrease in the odds of remaining cognitively normal in
unadjusted analyses (OR = 0.28, 95% CI 0.11, 0.72; Wald-χ2 (1, N = 302) = 7.1, p = 0.008).
This association remained after adjustment (MOR = 0.28, 95% CI 0.11, 0.73; Wald-χ2 (1, N
= 302) = 6.8, p = 0.009). Removal of the four high-influence points did not qualitatively
affect results (MOR = 0.34, 95% CI 0.13, 0.89; Wald-χ2 (1, N = 298) = 4.83, p = 0.028).

Neuropsychological Test Performance
Participants with elevated baseline depressive symptoms performed more poorly on most of
the cognitive tests, five years later (Table 3). Compared to women without elevated
symptoms, they had lower performance in global cognition (3MS; 79.9 ±13.4 vs. 84.3
±11.6) and working memory (digits backwards; 4.4 ±1.3 digits vs. 5.4 ±2.0). They also
generated fewer ‘f’-words (8.8 ±3.7 vs. 10.4 ±4.1), and had poorer performance on Trails B
(167.0 ±26.2 vs. 152.9 ±34.1) compared to women without symptoms, but these differences
were not statistically significant. Their performance did not differ on CVLT delayed recall,
digits forward, or category fluency tests.

Discussion
We investigated the association between elevated depressive symptoms, incident MCI and
dementia, and neuropsychological test performance in a cohort of oldest-old women. We
found that, compared to oldest-old women without elevated depressive symptoms, those
with elevated symptoms had more than 3 times the odds of dementia and 3.7 times the odds
of MCI five years later, after accounting for potential confounders. We also found that
elevated depressive symptoms were associated with more than a 70% decrease in the odds
of being cognitively normal five years later. On neuropsychological tests, we found that
oldest-old women with elevated depressive symptoms performed more poorly on tests of
global cognitive function and working memory, five years later, than women without
elevated symptoms. Taken together, our results indicate that depression remains an
important risk factor for cognitive impairment and cognitive disorders in oldest-old women
—a population in which this association has been understudied.

Our finding that elevated depressive symptoms predicted incident dementia in oldest-old
women is generally consistent with results of previous studies in younger samples of older
adults,(33) (34) including an early (1999) study in women from SOF.(12) Although not all
studies have found this association,(35, 36) results from meta-analyses of case-control and
prospective studies support the association between depression and dementia.(37, 38)
Nonetheless, the exact nature of the relationship between the two conditions (e.g., whether
depression causes dementia, is a prodrome of dementia, etc.) remains to be determined.(37,
38)

Depressive symptoms are among the most common neuropsychiatric symptoms in MCI,
which is commonly thought of as a transitional status between normal cognition and
dementia.(39) Investigations in two population-based studies, the Cardiovascular Health
Study and the Mayo Clinic Study of Aging, found that depressive symptoms occur in 20%
and 27% of individuals with MCI, respectively.(40, 41) We know relatively little, however,
about depression as a predictor of incident MCI, and results in this area have been mixed.
Some studies in population-based and clinical samples have found that depressive symptoms
predict subsequent MCI,(13, 14) and that older adults with a history of depression often
meet criteria for MCI even after successful treatment and remission of depression.(42)
Others have found that the association between depression and incident MCI only occurs in
specific subgroups,(43) and still others have found no association of depression with
incident MCI.(44) We found, in a sample of oldest-old women, that elevated depressive
symptoms were associated with a 3.7-fold increase in the odds of MCI five years later.

Spira et al. Page 6

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Although this association decreased and became statistically non-significant after removal of
four influential observations, we believe that evidence of an association between elevated
depressive symptoms and MCI is fairly strong, given consistent findings with all outcomes
(i.e., dementia, MCI, and cognitively normal vs. impaired) and the fact that this association
remained elevated (though not statistically significant) even after removal of four high-
influence points.

Many other studies have investigated the association between depressive symptoms and
neuropsychological test performance in younger samples of older adults, and our results are
consistent with some, but not all of their findings. As in the present research, prior studies
have found associations between depressive symptoms and decline in global cognition,(7,
12) and depression has been linked to reduced performance on digit span backward in adults
over age 60.(45) We did not observe significant associations, however, between elevated
depressive symptoms and other cognitive tests, including measures of delayed recall,
attention, verbal fluency, or executive function and psychomotor speed. Although others
have observed cross-sectional differences in these cognitive domains between older adults
with elevated depressive symptoms or major depressive disorder and those without, findings
regarding longitudinal associations between depressive symptoms and cognition have been
inconsistent, perhaps due to between-study differences in measurement and statistical
analysis.(8-10, 46)

Our findings of independent associations between elevated depressive symptoms and
subsequent diagnoses of MCI and dementia raise the question of whether prevention or
treatment of depression could, in turn, prevent cognitive decline in the oldest-old. Indeed,
this question has been asked before, based primarily on results from younger samples of
elders.(7, 12, 47) Ethical considerations preclude randomizing older adults to treatment vs.
withholding treatment of depression to evaluate the impact on cognitive trajectories.
However, trials aimed at preventing depression with prevention of cognitive decline as a
long-term goal, would permit researchers to approach the answer to this question.

Several mechanisms have been hypothesized to link depression to poor cognitive outcomes.
For example, it has been proposed that inflammatory processes associated with
depression(48) mediate the association between depression and cognitive decline.(49) In
addition, individuals of various ages with prolonged or repeated major depressive episodes
have been shown to have smaller hippocampal volumes than controls, perhaps due to
chronic exposure to elevated levels of stress hormones, such as cortisol.(50) Further,
researchers are examining the role of depression in the pathogenesis of Alzheimer’s disease
(AD). Results from postmortem research suggest that AD pathology is common among
older adults with major depressive disorder who develop dementia.(51) In addition, some
older adults with elevated depressive symptoms have been shown to have lower plasma
levels of amyloid-β peptide 42 (Aβ42), and a lower ratio of plasma Aβ42 to Aβ40 than
those without elevated symptoms; this has been called “amyloid-associated depression.”(52,
53) This depression subtype is being investigated as a potential prodrome of and risk factor
for AD.(53, 54) Although these mechanisms could explain a causal link between depression
and adverse cognitive outcomes in older adults, it also is possible that depression and
cognitive decline both arise from a shared disease process. For example, cardiovascular
disease is a known risk factor for dementia, and findings from epidemiologic and
neuropathology studies support the vascular depression hypothesis, which implicates
cardiovascular disease in the etiology of depression in a subset of older adults.(55, 56)

The present study has many strengths, including a sample of women from the largest
ongoing cohort of oldest-old women, prospective study design, adjudication of clinical
cognitive status, and multivariable adjustment for potential confounders; however, it also
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has several limitations. First, our primary predictor was elevated depressive symptoms on
the 15-item GDS—a screening test for depression in older adults (19)—rather than a
diagnosis of major (or minor) depressive disorder by structured psychiatric interview. The
GDS items do not neatly correspond to symptoms listed in the DSM-IV major depressive
episode criteria, the gold standard for depression assessment. In addition, our sample
consisted mostly of white women; our findings might not generalize to non-white
populations of oldest-old women, or to men. Also, because we did not collect neuroimaging
data as part of this study, we are unable to assess the impact of elevated depressive
symptoms on brain structure or function. This limits the extent to which we can evaluate the
neural mechanisms by which depression affects cognition in the oldest old. Also, it is
possible that participants classified as being free of elevated depressive symptoms at
baseline developed elevated depressive symptoms later on, although such misclassification
likely would have biased our results toward the null, reducing the strength of the
associations we observed. Similarly, we did not investigate the association between
persistent depression (i.e., elevated symptoms at both baseline and follow-up) and cognitive
diagnoses. Further, like other studies in prospective cohorts, our results might have been
affected by selection bias; women who died, left the study, or were lost to follow-up
between baseline and follow-up might have differed from those who remained in the cohort
in ways that affected our results. Finally, we lacked the power to evaluate the effect of study
site X covariate interactions on our outcomes. Future studies with larger, more
heterogeneous samples are needed to determine whether our findings generalize to diverse
populations of oldest-old men and women, and whether persistence of depressive symptoms
over time modifies the association between baseline symptoms and cognitive outcomes.

Conclusion
In the present prospective study of oldest-old women, elevated depressive symptoms were
associated with more than a 3-fold increase in the odds of dementia or MCI, and more than a
70% reduction in the odds of being cognitively normal, five years later. In addition, elevated
symptoms predicted lower scores on neuropsychological tests in this population. Our
findings suggest that depression remains an important risk factor for cognitive impairment
and cognitive disorders in this population. Further research is needed to clarify the precise
role of depression on the pathway to MCI and dementia in the oldest old, and to determine
whether treating depression can prevent cognitive decline and promote independence, even
at the upper limits of the human lifespan.
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Figure 1.
Association between elevated baseline depressive symptoms and clinical cognitive status
five years later among oldest old women.
Note: For outcomes of MCI and dementia, reference = normal cognition; for normal
cognition, reference = cognitive impairment (either MCI or dementia). Vertical lines
represent 95% confidence intervals. *Adjusted for age, education (≤ vs. > high school),
alcohol use, benzodiazepine use, and study site. MCI = mild cognitive impairment; MV =
multivariable.
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Table 1

Participant characteristics (mean ±SD or n (%)) by number of depressive symptoms.

GDS <6 (n = 271) GDS ≥6 (n = 31) Test Statistic
p 

a

Age 86.9 ±2.0 87.2 ±2.4 z = −0.6 0.571

Education > high school 99 (36.5) 7 (22.6) χ2 = 2.4 0.123

MMSE score (0-30) 28.2 ±1.5 28.2 ±1.5 z = 0.2 0.876

Current smoker 4 (1.5) 1 (3.2) --
0.420

b

# of alcoholic drinks/week 0.9 ±2.5 0.4 ±1.0 z = 1.9 0.057

Antidepressant use 36 (13.3) 5 (16.1) --
0.589

b

Benzodiazepine use 22 (8.1) 7 (22.6) χ2 = 6.7 0.010

Diabetes 25 (9.2) 4 (12.9) --
0.518

b

Hypertension 162 (59.8) 22 (71.0) χ2= 1.5 0.226

Coronary artery disease 60 (22.1) 7 (22.6) χ2 = 0.003 0.955

Stroke 33 (12.2) 8 (25.8) χ2 = 4.4 0.036

Note: N = 302 for all except MMSE (N = 282).

Coronary artery disease = history of angina or heart attack. MMSE = Mini-Mental State Examination.

a
p-values are from Mann-Whitney tests, χ2 tests with 1 degree of freedom, or

b
Fisher’s exact test. GDS = 15-item Geriatric Depression Scale.
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Table 2

Clinical cognitive status (N (%)) at follow-up among 302 oldest-old women according to baseline depressive
symptoms.

GDS <6
n = 271

GDS ≥6
n = 31

MCI 74 (27.3) 14 (45.2)

Dementia 73 (26.9) 11 (35.5)

Normal 124 (45.8) 6 (19.4)

N = 302. Overall χ2 (2, N = 302) = 8.3, p = 0.016. GDS = 15-item Geriatric Depression Scale; MCI = mild cognitive impairment.
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Table 3

Neuropsychological test performance (mean ± SD) by level of depressive symptoms.

Test GDS <6
n = 259-270a

GDS ≥6
n = 28-31b

Test Statistic p c

3MS 84.3 ±11.6 79.9 ±13.4 z = 2.2 0.031

CVLT delayed recall 4.3 ±2.9 3.5 ±2.6 z = 1.6 0.109

Digits forward 7.4 ±2.2 7.1 ±2.1 z = 0.5 0.583

Digits backward 5.4 ±2.0 4.4 ±1.3 z = 2.9 0.003

Phonemic fluency 10.4 ±4.1 8.8 ±3.7 z = 1.8 0.065

Category fluency 9.6 ±3.3 9.4 ±3.3 t = 0.4 0.692d

Trails B time (sec) 152.9 ±34.1 167.0 ±26.2 z = −1.8 0.069

Note: Ranges of n apply to all tests except Trails B (n = a190, b18).

CVLT = California Verbal Learning Test; GDS = 15-item Geriatric Depression Scale; SD = standard deviation; verbal fluency = naming words
beginning with ‘f’; category fluency = naming vegetables. GDS scores are from the baseline visit, and cognitive test scores from the follow-up visit

c
p-values are from Mann-Whitney tests or t-tests assuming unequal variances (dSatterthwaite’s df = 33.1).
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