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ABSTRACT

Objective: A history of depression has been linked to an increased dementia risk. This risk may be

particularly high in recurrent depression due to repeated brain insult. We investigated whether

there is a dose-dependent relationship between the number of episodes of elevated depressive

symptoms (EDS) and the risk for mild cognitive impairment (MCI) and dementia.

Methods: A total of 1,239 older adults from the Baltimore Longitudinal Study of Aging were

followed for a median of 24.7 years. Diagnoses of MCI and dementia were made based on pro-

spective data. Participants completed the Center for Epidemiologic Studies Depression Scale at

1- to 2-year intervals and were considered to have an EDS if their score was �16. Kaplan-Meier

survival curves, log-rank test for trend for survivor functions, and Cox proportional hazards mod-

els were conducted to examine the risk of MCI and dementia by number of EDS.

Results: We observed a monotonic increase in risk for all-cause dementia and Alzheimer disease

as a function of the number of EDS. Each episode was associated with a 14% increase in risk for

all-cause dementia. Having 1 EDS conferred an 87%–92% increase in dementia risk, while hav-

ing 2 or more episodes nearly doubled the risk. Recurrence of EDS did not increase the risk of

incident MCI.

Conclusions: Our findings support the hypothesis that depression is a risk factor for dementia and

suggest that recurrent depression is particularly pernicious. Preventing the recurrence of depres-

sion in older adults may prevent or delay the onset of dementia. Neurology® 2010;75:27–34

GLOSSARY
AD � Alzheimer disease; BLSA � Baltimore Longitudinal Study of Aging; CDR � Clinical Dementia Rating; CES-D � Center
for Epidemiologic Studies Depression Scale; CI � confidence interval; DQ � Dementia Questionnaire; DS � depressive symp-
toms; DSM-III-R � Diagnostic and Statistical Manual of Mental Disorders, 3rd edition, revised; EDS � elevated depressive
symptoms; HR � hazard ratio; MCI � mild cognitive impairment.

Late-life depression is associated with cognitive impairment and dementia. Converging

evidence suggests that depressive symptoms (DS) and major depression are prevalent in

dementia,1 but whether depression is a prodrome of dementia2,3 or a risk factor for demen-

tia4,5 or they simply have similar neuropathologic substrates6 is a matter of dispute. According

to a recent meta-analysis,7 the preponderance of evidence supports 3 possible hypotheses to

explain the association between depression and dementia: 1) depression is a prodrome of

dementia, 2) depression affects the threshold for manifesting dementia, or 3) depression leads

to hippocampal damage through a glucocorticoid cascade, thus contributing to the develop-

ment of dementia.

The latter hypothesis proposes that glucocorticoid hypersecretion observed in some individ-

uals with major depression increases neuronal death in the hippocampus due to overexpression

of glucocorticoid receptors in that region.8 Based on this model, recurrent depressive episodes

would be expected to result in greater hippocampal damage due to repeated insults to the brain.
Editorial, page 12

See also pages 21
and 35

Address correspondence and

reprint requests to Dr. Vonetta

M. Dotson, Department of

Clinical and Health Psychology,

University of Florida, PO Box

100165, Gainesville, FL 32610-

0165

vonetta@phhp.ufl.edu

From the National Institute on Aging, NIA/NIH/IRP, Baltimore, MD. V.M.D. is currently affiliated with the Department of Clinical and Health

Psychology, University of Florida, Gainesville.

Study funding: Supported by the Intramural Research Program of the NIH/NIA.

Disclosure: The authors report no disclosures.

Copyright © 2010 by AAN Enterprises, Inc. 27



Given the association between hippocampal

volume loss and dementia,9,10 a greater risk of

dementia may result from a higher number of

previous depressive episodes. Indeed, previous

research with psychiatric inpatients has shown

that the number of depressive episodes was

associated with cognitive impairment and de-

mentia.11,12 However, less is known about the

relationship between recurrence of less severe

affective episodes in a community sample and

dementia risk. The goal of the present study was

to examine whether there is a monotonic in-

crease in dementia risk as a function of the num-

ber of prior episodes of elevated DS (EDS).

METHODS Data from the Baltimore Longitudinal Study of

Aging (BLSA), an ongoing prospective study of community-

dwelling adults, were used.13 Analyses included a sample of 1,239

BLSA participants with available diagnostic information (mean

baseline age 55.5 � 18.8 years). Participants are well-educated

(mean years of education 16.6 � 2.8) and were without history

of CNS disease, severe cardiac disease, or metastatic cancer at

enrollment.

Standard protocol approvals, registrations, and patient

consents. The National Institute on Aging Intramural Re-

search Program Institutional Review Board approved this study

and all subjects gave written informed consent.

Incident dementia and mild cognitive impairment. All

subjects were followed annually to biennially and were reviewed

at a consensus conference if their Blessed Information Memory

Concentration score14 was �3, if their informant or subject

Clinical Dementia Rating (CDR)15 score was �0.5, or if their

Dementia Questionnaire (DQ)16 results were abnormal. All sub-

jects, regardless of screening tests, were evaluated by case confer-

ence at the time of death or withdrawal. Dementia diagnosis was

determined according to DSM-III-R17 criteria. Diagnoses of de-

mentia type were formulated during multidisciplinary confer-

ences based on prospectively collected evidence using National

Institute of Neurological and Communication Disorders–Al-

zheimer’s Disease and Related Disorders Association criteria.18

Cognitive domains were deemed impaired if the participant ex-

hibited progressive decline over time rather than if they scored

below a cutoff on neuropsychological tests. Information from

medical records, including medical diagnoses, medication use,

and neuroimaging data, was considered when making diagnoses.

A diagnosis of mild cognitive impairment (MCI) not meeting

criteria for dementia was made when participants had either sin-

gle domain cognitive impairment or cognitive impairment in

multiple domains without significant functional loss, following

the Petersen algorithm.19 Age at dementia and MCI onset was

determined based on consecutive case conference findings. Clas-

sification of incident dementia and MCI was based on partici-

pant’s cognitive status at last visit.

Depressive symptoms. The Center for Epidemiologic Stud-

ies Depression Scale (CES-D)20 provided a measure of DS at

each visit. This 20-item inventory assesses the frequency and

severity of DS experienced in the past week and has adequate

validity in older community-dwelling adults.21 Participants were

considered to have elevated DS if their CES-D score was �16.

This cutoff is a well-accepted standard for identifying clinically

significant DS.20 To determine whether EDS are monotonically

related to dementia risk, EDS was used as a categorical variable

(i.e., participants were classified as having 0, 1, or 2� EDS) or a

continuous variable (range of 0–14 episodes), depending on the

statistical analysis.

Statistical analysis. All analyses were performed using Stata

version 10.0.22 Differences in continuous variables across levels

of categorical variables were tested using t test and analysis of

variance while differences in proportions across levels of categor-

ical variables were assessed using �
2 test. Analyses focused on

incident dementia (excluding MCI subjects from the at-risk pop-

ulation) and incident MCI (excluding dementia cases). Separate

Kaplan-Meier survival curves and log-rank test for trend for sur-

vivor functions23 compared each outcome by time-dependent re-

currence of EDS. Cox proportional hazards models examined

whether dementia and MCI risks were associated with recurrent

EDS (time-dependent) after controlling for sociodemographic

and lifestyle factors (baseline age, sex, race/ethnicity, education,

and smoking status [never, former, or current smoker]) and

medical factors (self-reported history of type 2 diabetes, hyper-

tension, cardiovascular disease [stroke, congestive heart failure,

nonfatal myocardial infarction, or atrial fibrillation], or dyslipi-

demia, and directly measured body mass index [weight in kg

over squared height in m2] and systolic blood pressure [in mm

Hg]). Alzheimer disease (AD) was also analyzed as an outcome in

a sensitivity analysis. The dependent variables were age at onset

of dementia or MCI for incident cases, or the last observed (cen-

sored) age of noncases. The type I error used for statistical signif-

icance was 0.05 for all analyses.

RESULTS Baseline characteristics of the BLSA study

sample. Of the 1,239 participants, 142 participants

developed dementia (67.6% [n � 96] AD) and 88

developed MCI. In analysis 1 with dementia as the

outcome (excluding MCI), participants were fol-

lowed for a median time of 23.6 years (up to 51

years) with an incidence rate of dementia of 957 per

100,000 person-years (95% confidence interval [CI]

812–1,128). For analysis 2 with MCI as the outcome

(excluding dementia cases), median follow-up time

was 23.0 years (up to 51 years) with an incidence rate

of 603.5 per 100,000 person-years (95% CI 488.5–

745.5).

Table 1 shows characteristics of study participants

by recurrence of EDS and by dementia/MCI status.

Experiencing 2 or more depressive episodes during

follow-up was associated with a greater proportion of

women (59.2% vs 40.1%) and a greater proportion

of current smokers (28.1% vs 17.6%) compared to

those who did not experience any episodes (p � 0.05).

Compared to healthy subjects, patients with MCI

and dementia tended to be older and had a higher

prevalence of hypertension and a more elevated sys-

tolic blood pressure at baseline, although they were

less likely to be of minority group and to be current

smokers (p � 0.05 with Bonferroni correction). Sub-

jects who developed dementia had a lower prevalence
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of type 2 diabetes and reported dyslipidemia than

healthy subjects.

Recurrent DS, dementia, and MCI: Kaplan-Meier sur-

vival curves. Figures 1 and 2 show Kaplan-Meier sur-

vival curves for incident cognitive outcomes comparing

3 levels of recurrent EDS during follow-up, namely 0,

1, or 2� episodes (time-independent variable). When

the cognitive outcome considered was incident all-cause

dementia, there was a clear dose-response relationship

whereby the more recurrent the DS, the higher the

probability of incident dementia at each age (p �

0.001; see figure 1). Analysis of AD cases only (n � 96)

and all cognitive impairment cases (dementia plus

MCI) revealed a similar pattern (p � 0.0350 for AD,

p � 0.0146 for all cognitive impairment; data not

shown). In a sensitivity analysis of all-cause dementia

stratifying by sex, the log-rank test for trend was signifi-

cant (p � 0.05) only among women.

When incident MCI was considered as the out-

come of interest (figure 2), MCI-free survival proba-

Table 1 Characteristics of participants included in main analysis according to recurrence of DSa and dementia/MCI status

Recurrence of DS (CES-D >16) Dementiab/MCI status

Never Once Twice or more No dementia or MCI Incident dementia Incident MCI

No. 938 176 125 1,009 142 88

% Women 40.1 38.6 59.2* 42.2 43.0 35.2

Age at first visit, y, mean (SD) 54.9 (18.1) 57.5 (18.4) 56.7 (18.9) 50.7 (15.6) 67.0 (12.8) 64.5 (13.4)*

50–59 16.4 12.5 20.0 18.2 0.0 19.3

60–69 14.4 15.3 13.6 15.4 3.5 21.6

70–79 11.5 14.2 14.4 9.5 19.7 30.7

80� 12.9 15.3 14.4 4.6 76.8 12.5

Race/ethnicity, %

Non-Hispanic white 89.5 91.5 92.0 88.6 95.8 97.7*

Non-Hispanic black 9.2 6.2 5.6 9.6 3.5 2.3

Other 1.3 2.3 2.4 1.8 0.7 0.0

Education, y, mean (SD) 16.8 (2.6) 16.6 (2.9) 16.4 (2.8) 16.8 (2.6) 17.1 (2.6) 16.2 (3.2)

Smoking status, %

Never 42.5 42.5 31.4* 39.3 39.0 56.3*

Former 40.0 40.0 40.3 40.1 46.8 33.3

Current 17.6 17.6 28.1 20.6 14.2 10.3

Type 2 diabetes, % 1.6 3.4 1.6 1.9 0.0 4.6*

Hypertension, % 32.0 32.6 36.8 28.8 55.6 38.6*

Cardiovascular disease,c % 4.6 6.2 2.4 4.7 5.6 2.3

Dyslipidemia, % 5.9 5.1 4.8 6.2 0.7 6.8*

BMI (kg/m2), mean (SD) 24.8 (3.4) 25.6 (3.9) 24.3 (3.6)* 24.8 (3.6) 24.5 (2.9) 25.6 (3.1)

Underweight (BMI <18.5), % 1.28 2.3 2.4* 1.5 2.8 0.0*

Normal weight (18.5 < BMI < 24.9), % 56.5 45.7 63.2 56.6 56.0 44.3

Overweight (25.0 < BMI < 29.9), % 35.4 41.1 26.4 33.9 38.3 46.6

Obese (BMI >30), % 6.8 10.9 8.0 8.0 2.8 9.1

Systolic blood pressure, mm Hg, mean (SD) 126.2 (18.9) 125.9 (19.7) 123.7 (19.2) 125.4 (18.6) 131.8 (20.4)† 133.4 (21.9)*†

Recurrence of DS, %

Never 76.9 64.8 79.6*

Once 13.3 20.4 14.8

Twice or more 9.8 14.8 5.7

Abbreviations: BMI � body mass index; CES-D � Center for Epidemiologic Studies Depression Scale; DS � depressive symptoms; MCI � mild cognitive

impairment.
a Recurrence of DS prior to onset of dementia or MCI among subjects with dementia or MCI and after age 50 for all subjects.
b All-cause dementia. Ninety-six patients were diagnosed with Alzheimer disease, 15 with vascular dementia, 7 with Parkinson disease dementia, 2 with

Lewy body dementia, and 22 with unspecified or mixed dementia.
c Reported any of the following conditions at baseline visit: stroke, congestive heart failure, nonfatal myocardial infarction, or atrial fibrillation.

*p � 0.05 based on �2 test or analysis of variance.

†Significant ( p � 0.05) 2-sided t test after Bonferroni correction, comparing MCI or dementia group to no dementia or MCI group.
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bility did not differ between levels of recurrent DS

(p � 0.6772).

Recurrent DS, dementia, and MCI: Cox proportional

hazards models. Table 2 presents the findings from a

series of Cox proportional hazards models examining

the risk of dementia in relation to EDS recurrence as

both a continuous (1–14) and a categorical (0, 1, and

2�) variable, controlling for sociodemographic, life-

style, and health-related factors. In models using

EDS as a continuous variable, each occurrence of

EDS prior to onset of dementia or by end of

follow-up was associated with a 14% increase in risk

of all-cause dementia. The incidence of AD and all

cognitive impairment (dementia � MCI) was not

associated with EDS recurrence over time (AD haz-

ard ratio [HR] 1.06; 95% CI 0.90–1.25; p � 0.455;

all cognitive impairment HR 1.07; 95% CI 0.96–

1.18; p � 0.204).

When examining EDS as a categorical variable,

having 1 EDS during follow-up was associated with

an 87% average increase in risk of dementia (HR

1.87; 95% CI 1.21–2.88), whereas having 2 or more

EDS during follow-up almost doubled the risk of

dementia compared to having no EDS throughout

the study interval (HR 2.08; 95% CI 1.21–2.88; p �

0.006). There was no sex � DS interaction (p �

0.05; Wald test) in a separate model with sex in-

cluded in the main effects. Having 1 EDS (HR 1.83;

95% CI 1.10–3.02; p � 0.019), but not having 2 or

more episodes (HR 1.47; 95% CI 0.73–2.97; p �

0.275), was associated with AD incidence compared

to having no history of EDS.

Similar analyses conducted with incident MCI

are presented in table 3. HRs in models with contin-

uous and categorical exposures indicate that inci-

dence of MCI was not associated with recurrent DS

(p � 0.05).

DISCUSSION In this prospective study of 1,239

community-dwelling older adults at risk for demen-

Figure 1 Kaplan-Meier survival curve of time to incidence of dementia by

recurrence of depressive symptoms (DS)

Results are based on Cox proportional hazards model and log-rank test for trend. Recur-

rence of DS was based on the number of visits in which the Center for Epidemiologic Stud-

ies Depression Scale (CES-D) score was �16. The variable was time-dependent so that a

person can be without a history of elevated DS in 1 period of time, screening positive once

in another, and twice or more in a subsequent period of time, in a cumulative fashion. How-

ever, visits with missing CES-D scores were considered as missing for the time-dependent

variable. This analysis was based on 142 failures.

Figure 2 Kaplan-Meier survival curve of time to incidence of mild cognitive

impairment (MCI) by recurrence of depressive symptoms (DS)

Results are based on Cox proportional hazards model and log-rank test for trend. Recur-

rence of DS was based on the number of visits in which the Center for Epidemiologic Stud-

ies Depression Scale (CES-D) score was �16. The variable was time-dependent so that a

person can be without a history of elevated DS in 1 period of time, screening positive once

in another, and twice or more in a subsequent period of time, in a cumulative fashion. How-

ever, visits with missing CES-D scores were considered as missing for the time-dependent

variable. This analysis was based on 86 failures.

Table 2 Risk of dementia by time-dependent

recurrent DS (continuous and

categorical) among the population

at risk, excluding MCI cases:

Results from Cox proportional

hazards modelsa,b

HR (95% CI) p Value*

EDS as continuous variable 1.14 (1.01–1.28) 0.030

EDS as categorical variable

Never 1

Once 1.87 (1.21–2.88) 0.004

Twice or more 2.08 (1.23–3.52) 0.006

Abbreviations: CI � confidence interval; DS � depressive

symptoms; EDS � elevated depressive symptoms; HR �

hazard ratio; MCI � mild cognitive impairment.
a Cox proportional hazards models with dementia as the

outcome controlled for sex, education, race/ethnicity,

smoking status, baseline age, baseline chronic conditions

(type 2 diabetes, hypertension, cardiovascular disease,

dyslipidemia), baseline body mass index, and systolic blood

pressure.
b A total of 1,113 participants were included in this multi-

variate analysis and 137 failures were observed.

* The p value was based on Wald test for Loge(HR) � 0.
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tia and MCI followed for up to 51 years starting

from age 50, we found a monotonic increase in de-

mentia risk as a function of the number of EDS.

Participants with 1 EDS had an 87% increased risk

of developing dementia, while those with 2 or more

EDS were nearly twice as likely to develop dementia.

Cox proportional hazards models showed a 14% in-

crease in dementia risk with each occurrence of an

EDS. Results remained significant when controlling

for a variety of potentially confounding factors. MCI

was not related to recurrence of EDS.

These results are consistent with previous studies

which have reported a relationship between a history

of depression or DS and risk for cognitive impair-

ment and dementia.4,5,7,24,25 Most previous studies

have relied on dichotomous depression groups or

continuous measures of DS at 1 time point. A dose-

dependent relationship between severe depressive ep-

isodes and dementia risk was found in a study that

reported an average 13% increase in the risk of de-

mentia with every episode leading to hospitalization

for depression.11 Our findings add to the existing lit-

erature by demonstrating a monotonic increase in de-

mentia risk as a function of EDS in a community

sample. In contrast to a previous report of increased

dementia risk only in severe depression,26 we observed

an increased risk in individuals whose CES-D scores

were sufficiently elevated to be considered clinically sig-

nificant but whose symptoms were not severe enough to

warrant hospitalization, and for most participants, did

not result in treatment of any kind.

Not all studies have shown an association between

depression and dementia risk,27-29 and some found

that only first episodes of depression occurring prox-

imal to dementia onset are associated with dementia,

suggesting that depression is a prodromal feature of

dementia.2,3 Moreover, evidence that individuals

with dementia have an increased probability of devel-

oping DS following the onset of cognitive impair-

ment27 and that DS accompany the progression of

cognitive decline suggests that DS may be a reaction

to perceived loss of cognitive ability.30 Our finding of

a monotonic increase in dementia risk for each EDS

suggests that depression is not merely a prodrome of

dementia. Indeed, we would not expect the number

of previous EDS to increase dementia risk if only the

episode proximal to dementia diagnosis were signifi-

cant. Moreover, the average 5.92 � 4.23-year inter-

val between first EDS and dementia diagnosis is not

consistent with depression as a prodromal symptom

of dementia. Because participants in the BLSA who

develop dementia do not return for regular visits, we

are unable to examine the course of DS following the

development of dementia to determine whether

symptoms might be a reaction to cognitive loss.

Thus, our findings lend the most support to the hy-

pothesis that DS are a risk factor for the development

of dementia or perhaps are related to a common neu-

rophysiologic substrate.

Our findings would be predicted by the glucocor-

ticoid cascade hypothesis8 since repeated EDS would

result in repeated insult to the hippocampus based on

this model. Research in the traumatic brain injury31 and

cerebrovascular32 literature also supports the propo-

sition that recurrent brain injury increases the risk of

dementia. Because depressive disorders are a treatable

cause of neural insult, understanding the relationship

between recurrent depression, hippocampal damage,

and dementia risk is important for identifying and

treating a group of older adults who are at risk for

dementia.

Vascular disease is associated with late-life depres-

sion and dementia.7 Although detailed psychiatric

information is not available to determine the pres-

ence of vascular depression, we were able to distin-

guish between incident AD and vascular dementia in

our sample. The majority of participants were diag-

nosed with AD, and our results remained significant

when we limited the analyses to individuals with AD.

Moreover, significant associations between EDS and

dementia risk were found when controlling for a va-

riety of vascular conditions. Altogether, this suggests

that our findings are not completely explained by the

presence of vascular depression or vascular dementia

in our sample.

In a previous study of BLSA participants, only

men with a history of at least 1 CES-D score �16

had an increased risk of dementia.25 Similarly, other

Table 3 Risk of MCI by time-dependent

recurrent DS (continuous and

categorical) among population at

risk, excluding dementia cases:

Results from Cox proportional

hazards modelsa,b

HR (95% CI) p Value*

EDS as continuous variable 1.02 (0.85–1.23) 0.811

EDS as categorical variable

Never 1

Once 0.92 (0.45–1.77) 0.809

Twice or more 0.67 (0.26–1.78) 0.425

Abbreviations: CI � confidence interval; DS � depressive

symptoms; EDS � elevated depressive symptoms; HR �

hazard ratio; MCI � mild cognitive impairment.
a Cox proportional hazards models with MCI as the outcome

controlled for sex, education, race/ethnicity, smoking sta-

tus, baseline age, baseline chronic conditions (type 2 diabe-

tes, hypertension, cardiovascular disease, dyslipidemia),

baseline body mass index, and systolic blood pressure.
b A total of 1,062 participants were included in this multi-

variate analysis and 85 failures were observed.

* The p value was based on Wald test for Loge(HR) � 0.
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studies have found that men appear to be more vul-

nerable to the adverse impacts of depressive syn-

dromes on cognitive functioning and brain

integrity.33,34 We did not find such a sex difference in

the present study. This may be due at least in part to

statistical power since the number of men in our

sample, particularly in the incident dementia analy-

sis, was smaller than the number of women. Previous

demonstrations of an increased dementia risk only in

men have used dichotomous depression variables or

continuous measures of depression severity, rather

than numbers of depressive episodes. In contrast, we

compared multiple levels of depressive symptom re-

currence. This approach, combined with our long

follow-up period, may have provided more sensitiv-

ity in detecting the relationship between recurrent

EDS and dementia risk in both men and women.

Recurrence of EDS was not associated with risk of

MCI in our sample, contrary to previous reports of

an increased risk of MCI as a function of either a

history of depression or depressive episodes at base-

line. For example, DS were associated with incident

dementia in the Cardiovascular Health Study35 and

Mayo Alzheimer’s Disease Patient Registry36 cohorts.

There are several possible explanations for our dis-

crepant findings. First, our MCI analyses were based

on a group that excluded individuals who converted

to dementia during follow-up. As a result, the cogni-

tive impairment in this group may be attributable to

transient factors (e.g., current stressors) rather than

incipient dementia. In that case, DS would not be

expected to predict the cognitive impairment ob-

served in those individuals. Previous demonstrations

of a relationship between depressive syndromes and

MCI risk may have included a mix of individuals

with transient cognitive difficulties and those with

prodromal dementia. Second, the association be-

tween MCI risk and depression may be greater for

nonamnestic MCI than amnestic MCI,37 consistent

with the well-documented relationships of depressive

syndromes with executive functions and frontal lobe

abnormalities.38 Consequently, we may have failed to

find a relationship between DS and MCI because of

the preponderance of amnestic MCI in our sample.

Finally, the characteristics of the DS in our sample

may differ from previous studies. It has been sug-

gested that the relationship between DS and MCI

risk is mediated by confounding factors such as

chronic distress39 or antidepressant use.37 Few partic-

ipants with MCI in our sample have a history of an-

tidepressant use (19.32%), which may contribute to

our null findings. Because we do not have data re-

garding psychological distress for our sample, we

cannot rule out the possibility that our sample in-

cluded fewer individuals with chronic distress.

Our study has several strengths. First, it is based

on a large prospective cohort study with long

follow-up time and extends previous findings by ex-

amining recurrence of DS in relation to dementia

and MCI risk in a community sample. The well-

characterized nature of the BLSA sample, including

extensive information regarding potentially con-

founding lifestyle and medical variables, allows us to

more confidently rule out extraneous variables that

could impact our findings. Further, time-dependent

exposure variables were studied, avoiding both issues

of temporality and reliability due to single measure-

ment. Study limitations include the lack of detailed

information regarding psychiatric history, such as age

at onset of first DS. Moreover, our measure of EDS

was based on participant report of DS experienced in

the week preceding testing and did not include epi-

sodes of significant DS that participants may have

experienced at other times. In addition, the BLSA is a

sample of convenience and is limited to primarily

white, highly educated individuals. Finally, secular

trends in some of the effects of certain variables were

possible. However, after controlling for year of birth

in our longitudinal analyses, our main findings were

not altered.

Our findings contribute to a growing body of lit-

erature linking late-life depression and dementia. Be-

cause the direction of the relationship between these

2 common conditions has not been completely clari-

fied, more longitudinal work is needed to understand

the nature of the association. Our findings provide

support for the contention that depression is a risk

factor for dementia. Moreover, our finding of a dose-

dependent association between EDS and dementia

provides indirect support for the hypothesis that de-

pression results in neural insult to the brain and in

turn increases the risk for dementia. This line of

work has important implications. Depression is a po-

tentially treatable risk factor for dementia. Because

the occurrence of 1 depressive episode greatly in-

creases the risk of future episodes,40 our findings sug-

gest that older adults with a history of depression

should be closely monitored for both DS and cogni-

tive decline. Early detection and treatment of at-risk

older adults may ultimately delay the onset of cogni-

tive impairment and dementia.
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Editor’s Note to Authors and Readers: Levels of Evidence coming to Neurology®

Effective January 15, 2009, authors submitting Articles or Clinical/Scientific Notes to Neurology® that report on clinical

therapeutic studies must state the study type, the primary research question(s), and the classification of level of evidence assigned

to each question based on the classification scheme requirements shown below (left). While the authors will initially assign a

level of evidence, the final level will be adjudicated by an independent team prior to publication. Ultimately, these levels can be

translated into classes of recommendations for clinical care, as shown below (right). For more information, please access the

articles and the editorial on the use of classification of levels of evidence published in Neurology.1-3
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