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Abstract

Background: Depressive symptoms may increase risk for dementia, but findings are 

controversial because late-life depression may be a prodromal dementia symptom. Life course 

data on depression and dementia risk may clarify this association; however, data is limited.

Objective: To impute adult depressive symptoms trajectories across adult life stages and estimate 

the association with cognitive impairment and decline.

Methods: Using a pooled study of 4 prospective cohorts (ages 20–89), we imputed adult life 

course depressive symptoms trajectories based on Center for Epidemiologic Studies Depression 

Scale-10 (CESD-10) and calculated time-weighted averages for early adulthood (ages 20–49), 

mid-life (ages 50–69), and late-life (ages 70–89) for 6,122 older participants. Adjusted pooled 

logistic and mixed-effects models estimated associations of imputed depressive symptoms with 

two cognitive outcomes: cognitive impairment defined by established criteria and a composite 

cognitive score.
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Results: In separate models, elevated depressive symptoms in each life stage were associated 

with cognitive outcomes: early adulthood OR for cognitive impairment = 1.59 (95% CI: 

1.35,1.87); mid-life OR = 1.94 (95%CI:1.16, 3.26); and late-life OR = 1.77 (95%CI:1.42, 2.21). 

When adjusted for depressive symptoms in the other life-stages, elevated depressive symptoms 

in early adulthood (OR = 1.73; 95%CI: 1.42,2.11) and late-life (OR = 1.43; 95%CI: 1.08,1.89) 

remained associated with cognitive impairment and were also associated with faster rates of 

cognitive decline (p < 0.05).

Conclusion: Imputing depressive symptom trajectories from pooled cohorts may help expand 

data across the life course. Our findings suggest early adulthood depressive symptoms may be a 

risk factor for cognitive impairment independent of mid- or late-life depressive symptoms.
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INTRODUCTION

Depressive symptoms are common, with up to 20% of adults experiencing a clinical 

depressive episode during their lifetime [1]. Numerous studies have found associations of 

late-life depression or higher depressive symptoms with dementia and cognitive decline 

[2–8] but some findings are conflicting [9–11]. Depression or high depressive symptoms 

could increase risk for cognitive impairment by affecting cognitive reserve or brain function 

[12]. Alternatively, depression could be a prodromal symptom of cognitive decline or 

dementia [13], a mimic of dementia [14], or a consequence of shared risk factors such 

as cardiovascular disease [3, 15]. Examining associations with depression across the life 

course could help rule out some of these alternative pathways and identify critical periods 

for possible intervention.

The relationships between depressive symptoms and dementia may depend on the life 

stages during which depression occurs [7, 16–18], which has important treatment and 

prevention implications. Depression can be a life-long illness with onset often occurring 

in young adulthood [19, 20]. Some studies suggest that early or mid-life depression may 

be associated with cognitive impairment [5, 17, 21, 22]. However, other studies find only 

later-onset depressive symptoms are associated with increased dementia risk and are more 

likely a prodrome for dementia [10, 23–28]. Additional life course data may help clarify 

whether and when depressive symptoms are associated with cognitive aging, but few studies 

span the whole adult life course. Synthetic or pooled cohort studies may help address 

this limitation and have been successfully implemented for cardiovascular risk factors [29–

31]. Following this approach, we imputed long-term cumulative trajectories of depressive 

symptoms in a previously pooled cohort [29] and then examined their relationship with 

cognitive impairment and cognition in late life.
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METHODS

Parent pooled cohort

We pooled data on 15,001 Black and White men and women aged 18 to 95 years old 

at baseline from four population-based cohorts: the Coronary Artery Risk Development 

in Young Adults (CARDIA) study of young to middle-aged adults [32], the Multi Ethnic 

Study of Atherosclerosis (MESA) [33] of middle to older-aged adults, the Health, Aging and 

Body Composition (HABC) [34] study of older adults and the Cardiovascular Health Study 

(CHS) of older adults [35]. The pooled cohort included: 4,632 Black and White adults aged 

18–30 at enrollment (1985–86) and followed for 30 years from CARDIA; 4,238 Black and 

White adults aged 45–84 at enrollment (2000–2001) and followed for 10 years from MESA; 

3,936 primarily white adults aged 65 and older at baseline (1989–1993) and followed for 10 

years from CHS; and 2,195 Black and White adults ages 70–79 at enrollment (1997) and 

followed for 11 years from Health ABC. Measures were harmonized across cohorts. Details 

of the parent pooled cohort have been published elsewhere [29]. All participants provided 

written informed consent and each study was approved by local institutional review boards 

(IRBs), and this current analysis was approved by the Columbia University and University 

of California San Francisco IRBs approval.

Analytic sample

Primary analyses were conducted among the older participants in HABC and CHS, from the 

pooled parent cohort [29]. HABC is a recently completed prospective cohort study of 3,075 

comprised of a random sample of Medicare-eligible community-dwelling older adults (52% 

women and 42% Black) aged 70–79 years at baseline (1997) who were living in Memphis 

and Pittsburgh [34]. Participants were followed annually or semi-annually for up to 11 years. 

CHS is an ongoing prospective study started in 1989; 5,888 community-dwelling adults (age 

65 or older) were recruited from four US communities: Washington County in Maryland, 

Forsyth County in North Carolina, Sacramento County in California, and Allegheny County 

in Pennsylvania [35]. CHS participants were 58% women and 16% Black and were followed 

in-person annually for up to 10 years. Analyses were limited to participants from the pooled 

parent cohort [29] with complete data on depressive symptoms, dementia status, cognitive 

status, and covariates (n excluded HABC = 883, n excluded CHS = 1,958).

Depressive symptoms and imputation procedures

Depressive symptoms were measured in each study with the Center for Epidemiologic 

Studies Depression scale short form (CESD-10), which has 10 screening questions for 

depression (derived from the CESD-20 for CHS participants) [36]. We used previously 

established imputation methods based on the pooled parent cohort to estimate and impute 

trajectories of depressive symptoms over the adult life course for HABC and CHS 

participants, who were only observed in late-life [29]. Briefly, generalized linear mixed 

models (GLMMs) were used to estimate flexible trajectories of CESD-10 scores using 

data for all four cohorts (race-and-sex specific). The imputation model included splines 

for age and birth year, a four-level categorization of sex and race, as well as interactions 

of the age splines with sex/race, body mass index (BMI), diabetes, smoking status, 

cohort, and history and current use of anti-depressant use. The model also included 
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random intercepts and random age splines, which account for deviations of the observed 

CESD score for each participant from the expected value determined by the fixed effects. 

Imputations on covariates were run sequentially prior to imputing CESD trajectories; the 

full imputation procedure is described in detail in the Supplementary Material. From the 

fitted GLMM, participant-specific trajectories from age 20 through the end of follow-up 

for each participant were estimated by best linear unbiased predictions (BLUPs) and were 

summarized for each participant as time-weighted averages (TWAs) within three life course 

periods: early adulthood (ages 20–49), mid-life (ages (50–69), and late-life (ages 70+). The 

CESD TWAs for each period were categorized as low (0–3), moderate (4–10), and high (> 

10) levels of depressive symptoms.

Cognitive outcomes

Cognition was measured in both Health ABC (approximately biannually) and CHS 

(annually) by the Modified Mini-Mental State Exam (3MS), a test of global cognitive 

function [37], and the Digit Symbol Substitution Test (DSST), a measure of processing 

speed [38]. Incidence of cognitive impairment or dementia (subsequently referred to 

as cognitive impairment) was determined by each study protocol. In HABC, cognitive 

impairment was defined as meeting one or more of the following criteria through study 

Year 15: documented use of dementia medication; hospitalization with dementia as a 

primary or secondary diagnosis; or clinically meaningful global cognitive decline (1.5 

SDs, racestratified) [39]. In CHS, a neuropsychological test battery was administered to 

selected participants at high risk for dementia; participants who failed the memory test 

or in at least two cognitive domains underwent a detailed neurological examination by a 

neurologist. Cognitive impairment (mild cognitive impairment or dementia) was diagnosed 

by an adjudication committee using all available data from each participant [40]. We also 

created a composite cognitive measure that combined the 3MS and DSST calculated as the 

average of the Z-scores for the two outcomes, after normalizing 3MS using -log (101–3MS). 

We used all observations to get the means and SDs used in Z-transformation of DSST and 

-log reflected 3MS. The resulting composite was standard normal, with mean 0.08 and SD 1, 

and a QQ-plot showed neither short nor long tails.

Covariates

We pooled and harmonized measures from each cohort including age at visit, calendar 

year, sex, race, educational attainment, cohort, BMI, history of diabetes, and smoking 

status. Anti-depressant medication use was defined based on a combination of participant 

interview, medical record review, and medication assessment. We used previously imputed 

cardiovascular risk factors TWAs for each life course period (BMI, systolic blood pressure, 

fasting low density lipoprotein cholesterol, fasting total cholesterol, and fasting glucose 

levels) [29], details on the imputation procedure for these variables is included in the 

Supplementary Material.

Statistical analysis

Pooled cohort imputation procedures were previously validated for cardiovascular risk 

factors [29], to further validate the imputation procedure for depressive symptoms we first 

examined the consistency of CESD trajectories across cohorts with imputed and observed 
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trajectories, stratified by sex and race. Overlap in trajectories helps indicate that trends in 

depressive symptoms from the earlier cohorts (CARDIA and MESA) can be applied the late-

life cohorts (HABC and CHS). Next, we ran a simulation study in which imputed BLUPs 

and TWAs were treated as the true values, and then used these as the basis for simulating 

new observations by adding random normal errors, with standard deviation (SD) determined 

by the initial GLMMs, to the imputed BLUPs at each observed age. We then obtained 

a new set of BLUPs and TWAs by refitting the GLMMs to these imputed outcomes; 25 

imputations were used. We assessed agreement between the true and imputed TWAs using: 

1) the bias of the imputed TWAs, scaled by the mean of the true values; 2) the mean absolute 

deviation (MAD) of the imputed from the true values, scaled by the MAD of the true 

measure from its sample mean; 3) correlation of the true and imputed continuous TWAs; 

and 4) agreement of the true and imputed TWAs, after categorization at established clinical 

cut-points.

We then examined the association between imputed depressive symptom TWAs and incident 

cognitive impairment in HABC and CHS participants. We used pooled logistic regression 

models to estimate the association of depressive symptoms with odds of subsequently 

developing cognitive impairment. Models allowed for left truncation by age at study entry, 

censoring, and time-varying covariates. Depressive symptom TWAs in early adulthood 

(ages 20–49) and in mid-life (ages 50–69) were fixed covariates as they were accrued 

prior to cohort entry. However, the depressive symptoms TWAs in late-life (ages 70–89) 

were time-varying. Among individuals with cognitive impairment, late-life TWAs were 

based on imputed depressive trajectories prior to onset of cognitive impairment. In primary 

analyses, we assessed depressive symptom TWAs by each life-period separately. In a 

secondary analysis, we included all life-periods in one model together. We calculated 

cognitive impairment incidence rates within periodspecific CESD-10 categories by sex and 

by race using Poisson regression models adjusting for age, sex (for estimates by race), 

race/ethnicity (for estimates by sex), education, and cohort; adjusted incidence rates were 

obtained using regression standardization. We plotted estimated adjusted incidence rates and 

95% confidence intervals (CIs). We also examined whether associations between depressive 

symptoms and cognitive outcomes differed by sex or race.

Finally, as another secondary analysis we used linear mixed models to estimate the 

associations between depressive symptom TWAs and longitudinal change in composite 

cognition. Interaction terms between age and depressive symptom TWAs levels tested 

whether rate of change in cognition by age was associated with depressive symptom TWAs. 

All models adjusted for age, sex, race, education, cohort, and anti-depressant use. In a 

sensitivity analysis we re-ran models with additional adjustment for cardiovascular risk 

factor TWAs. Analyses were conducted using STATA version 16.

RESULTS

Imputation validation

There was generally good overlap between the individual cohort trajectories and imputed 

depressive symptom trajectories (Fig. 1). Depressive symptoms fit a U-shaped curve across 

age and increased especially in later ages; trends were relatively similar by sex and race. 
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There were some differences in level of depressive symptoms between Health ABC and 

CHS, this supported inclusion of cohort-specific intercepts in the imputation models. The 

simulation study suggested high accuracy and agreement of imputed CESD trajectories 

across cohorts (Supplementary Table 1). There was a slight underestimation for imputations 

of earlier life periods for Health ABC and CHS (−5% bias) but high correlation and 

agreement for TWAs (at or above 0.90). Scatterplots for a 25% random sample of the true 

and imputed TWAs are presented in Supplementary Figure 1.

Analytic sample characteristics

6,122 participants in HABC and CHS were a median age of 72 (IQR 79–75) at baseline: 

55.8% women and 16.1% Black (Table 1). Moderate or high estimated depressive symptom 

TWAs were relatively common and positively correlated with age (13% in early adulthood, 

26% in mid-life and 34% in late-life); estimates were slightly higher for CHS participants 

compared to HABC participants. Early adulthood depressive symptom TWAs were not 

highly correlated with mid-life (0.06) and were slightly inversely correlated (−0.13) with 

late-life depressive symptom TWAs. Mid-life and late life depressive symptoms TWAs were 

more strongly correlated (0.39).

Imputed depressive symptoms and incident cognitive impairment

There were 1,277 cases of incident cognitive impairment. In our primary analyses, when 

analyzed separately, higher depressive symptoms at each life course stage were associated 

with a higher risk of incident cognitive impairment (Table 2). In early adulthood, moderate 

depressive symptom TWAs were associated with a 59% (95% CI: 35%, 89%) higher odds 

of onset of cognitive impairment. Moderate and high depressive symptom TWAs in mid 

and late-life were associated with 33–94% higher odds (Table 2). In a secondary analysis, 

when we adjusted for the TWAs in other life course stages, moderate and higher depressive 

symptoms in early adulthood and late-life remained significantly associated with higher 

odds of dementia (Table 2). In this model, use of anti-depressants was also significantly 

associated with increased odds of dementia beyond effects of depressive symptoms (OR: 

2.19; 95% CI: 1.82, 2.65). Adjustment for cardiovascular risk factor TWAs did not 

substantially change model estimates.

Estimated incidence rates of cognitive impairment are showed in Fig. 2. In general, the 

incidence of cognitive impairment was higher for those with higher depressive symptom 

TWAs in early adulthood and late-life. Trends for late-life depressive symptoms in men 

were less consistent than other subgroups. Incidence rates and trends associated with 

higher depressive symptoms were higher overall for Black participants compared to White 

participants, although estimates had less precision.

Imputed depressive symptoms and rate of cognitive decline

Higher depressive symptom TWAs were also generally associated with lower cognition 

and faster rates of decline, even when adjusted for other life course stages (Table 3). 

Early adulthood moderate depressive symptoms were associated with decreasing composite 

cognitive z-scores over time. Those with moderate depressive symptom TWAs in early 

adulthood (4–10 CESD-10 scores) had −0.07 SD of decline in composite cognition over 
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10 years (95% CI: −0.13, −0.01). Higher mid-life depressive symptoms were associated 

with lower cognition at baseline but not faster rates of decline (moderate depressive 

symptom TWAs were associated with a slower rate of decline than low depressive symptoms 

paradoxically). Higher late-life depressive symptoms were strongly associated with both 

baseline level and faster rates of decline. Those with high depressive symptom (CESD 10+) 

TWAs had −0.26 SD of decline in composite cognition over 10 years in late-life compared to 

those with low depressive symptoms TWAs (95% CI: −0.13, −0.01).

DISCUSSION

We leveraged data from four population-based cohorts spanning the adult lifespan to impute 

depressive symptom trajectories across the adult life course and estimate associations 

with late-life cognitive decline and dementia. Depressive symptoms across the life course 

were associated with worse cognition, faster rates of cognitive decline and higher odds 

of developing cognitive impairment in late-life. In our primary analysis, early adulthood, 

mid-life, and late-life depressive symptoms were each separately associated with over 50% 

higher odds of cognitive impairment. With adjustment for depressive symptoms in other life 

course stages as well as imputed cardiovascular risk factor TWAs, early adulthood and late-

life depression remained significantly associated with higher odds of cognitive impairment. 

Effects were relatively similar when looking at men, women, Black, and White participants. 

These associations were independent of anti-depressant use, which was also associated with 

increased odds of incident cognitive impairment. Although, the imputation procedure was 

extensive and rests on important assumptions, this approach offer insights into life course 

risk factors for dementia by pooling available cohort data. Our validation procedures suggest 

relatively good fit, accuracy, and agreement. There may be some underestimation of early 

adult and mid-life estimates, which would result in a conservative bias. These findings 

suggest that higher depressive symptoms in early adulthood are associated with cognitive 

impairment or dementia, independent of the effects of mid-life or late-life depressive 

symptoms.

Numerous studies have found associations between late-life depression, depressive 

symptoms, and future risk of cognitive impairment/dementia [2–7] but controversy remains 

as some studies have found no associations [9–11], and others have found differential 

effects by type and timing of depression [7, 17, 25, 27, 28]. It has remained difficult to 

distinguish whether depression is a cause of dementia or a prodromal symptom [41]. Several 

studies have found that earlier history of depression and recurrent or chronic depression is 

associated with increased risk of dementia and cognitive decline, suggesting depression is a 

risk factor for dementia [5, 42, 17, 8]. This is also supported by evidence that depression is 

associated with cognitive deficits and hippocampal volume in early life [21]. However, other 

studies have found that late-life and recent depression but not earlier depression is associated 

with dementia risk [10, 23–28], more consistent with depression as a prodrome rather than 

a true risk factor for dementia. We leveraged previously developed imputation methods and 

data from 4 U.S. cohorts to provide life course exposure estimates to examine depressive 

symptoms across the whole adult life span: early adulthood (ages 20–49), mid-life (50–69), 

and late-life (70–89). Although earlier depressive symptoms were imputed, and rest on 

assumptions, no longitudinal studies have been completed across the whole life course into 
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late-life. Imputed depressive symptom trajectories fit a U-shaped curve, similar to agerelated 

trends in other research [19]; although further research is still needed to verify correlations 

between life course stages and trends in individual trajectories of depressive symptoms from 

early adulthood to late-life.

We found that higher depressive symptoms during each life course period was separately 

associated with cognitive impairment and cognitive decline, even after adjustment for 

concurrent vascular risk factors. Our finding that higher imputed depressive symptoms in 

early adulthood are independently associated with cognitive impairment apart from mid 

or late-life depressive symptoms is consistent with the hypothesis that early adulthood 

depression increases risk for dementia [12]. It is unclear how depression might increase 

dementia risk, although several mechanisms have been proposed [12, 41]. Patients with 

depression can show hyperactivity of the hypothalamic-pituitary-adrenal axis [43], which 

increases glucocorticoids and may lead to hippocampal damage and development of 

dementia. Depression has been associated with hippocampal atrophy [44–46] and faster 

rates of hippocampal volume loss in women [47]; although not all evidence is consistent or 

in support of glucocorticoids as the primary mediating mechanism [45, 48, 49]. Depression 

may also contribute to cognitive decline through other pathways such as vascular disease, 

inflammation, impact on nerve growth factors, or by increasing amyloid-beta accumulation 

[12]. Although we did not find significant independent association between mid-life 

depressive symptoms and cognitive impairment apart from depression in other life course 

periods, this may be due to the correlation between mid and late-life depressive symptom 

TWAs.

We also found independent associations of late-life depression with cognitive impairment 

apart from earlier depressive symptoms. Because of a potential overlap with late-life 

depression and neuropathology associated with dementia, this latter finding could be 

consistent either with depression as a prodrome or risk factor for dementia [41]. However, 

this suggests that individuals with late-life depressive symptoms, regardless of whether 

longstanding or incipient, are at higher risk of developing cognitive impairment. Depression, 

particularly in late-life, may be a symptom or marker for underlying Alzheimer’s 

disease (AD) or vascular neuropathology. In AD patients, those with depression have 

higher neurofibrillary tangle burden [50] and cognitively normal depressed patients had 

lower levels of cerebral spinal fluid amyloid-beta in one study [51]. Pathways linking 

cardiovascular disease, cerebrovascular disease, and depression (aka the vascular depression 

hypothesis [15]) also may explain a late-life depression-dementia association [52]. Lateonset 

depression is associated with cerebrovascular effects such as white matter hyperintensities 

[53], which also predict subsequent risk of depression [54] and some studies find stronger 

associations with depression and vascular dementia compared to AD [16, 17]. However, not 

all studies find evidence for depression or depressive symptoms as a prodromal symptom 

of dementia [55, 56]. Depression can mimic symptoms of cognitive impairment or it may 

be that depression affects cognitive function through impact on cognitive reserve, whereby 

depressed individuals have resilience to underlying pathology [56]. We also found increased 

odds of cognitive impairment associated with anti-depressant use independent of depressive 

symptom TWAs, similar to findings from some [57] but not all studies [58]. However, 

potential confounding by indication makes it difficult to disentangle whether there are 
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effects of anti-depressant use or whether these indicate effects of more severe depression 

[58]. Future studies will be needed to determine underlying mechanisms and whether 

treatment of depression in early adulthood may be a strategy to reduce dementia burden.

This study has several important limitations. The most important assumption underlying the 

use of the pooled data for this purpose is that data from the early cohorts can be used to 

impute depressive symptom trajectories for the older cohorts. This was generally supported 

by our validation procedures, but error cannot be ruled out for instance if depression 

affected selection into early cohorts differently than older cohorts. Trajectories of depressive 

symptoms generally overlapped between cohorts, and fit a U-shaped curve as seen in other 

data [19] but data diverged a bit at the tail ends and in later ages. Imputation models 

were based on observed CESD-10 scores and covariates, however, error in the imputation 

model is possible and there may have been shrinkage in the early adulthood and mid-life 

TWAs towards the overall mean. Results from our simulation analysis further suggest there 

was good agreement and accuracy but a slight underestimation of depressive symptoms for 

earlier life course periods. This may have led to some misclassification of TWAs, especially 

in early adulthood. However, these errors are likely non-differential and would result in an 

underestimate of the true effect. It is difficult to tease apart the effects of depression from 

anti-depressant use, thus we could not fully address the impact of anti-depressant use apart 

from depressive symptoms. We examined depressive symptoms not diagnosed depression, 

and the sample population may not reflect the typical population of a psychiatric outpatient 

clinic, thus findings may not be generalizabile to clinical settings. HABC participants did 

not all have clinical dementia diagnoses, so we grouped mild cognitive impairment and 

dementia together to reduced potential misclassification of cognitive impairment status. 

These issues would tend to attenuate effect estimates, suggesting the true associations may 

be even stronger than estimated in this study. This study also has a number of strengths. We 

modeled life course risk factor trajectories of depressive symptoms from age 20 in Black and 

White men and women by pooling and harmonizing data from multiple prospective cohort 

studies with longitudinal follow-up using a previously developed imputation method [29]. 

We examined two outcomes: incident cognitive impairment and cognitive trajectories over 

time, which showed similar findings.

We found that higher depressive symptoms in early adulthood and late-life were 

independently associated with cognitive impairment/dementia and faster rates of cognitive 

decline. Our findings highlight the importance of life course exposures and suggest that 

early adulthood may be a critical time for modifying risk factors such as depression, for 

dementia. Future studies will be needed to verify findings of early adulthood depressive 

symptoms as well as to identify the primary mechanisms of the association between 

different life course stages of depression and dementia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Imputed depressive symptom trajectories by cohort, sex, and race.
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Fig. 2. 
Adjusted incidence rates of cognitive impairment for depressive symptom time weighted 

averages (TWAs) by sex and race. Based on Poisson regression models adjusted for age, 

cohort, anti-depressant use and each other life course stage (n = 5,098). Early adulthood 

TWAs CESD-10 + and mid-life CESD-10 + for men are not shown due to no or few 

participants. Error bars represent 95% confidence intervals.
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Table 1

Depression TWAs by cohort, evaluated at study entry

CHS HABC Total

Characteristics N = 3,930 N = 2,192 N(%) N = 6,122

Age

 <70 1,458 (37.1) 85 (3.9) 1,543 (25.2)

 70–79 2,072 (52.7) 2,092 (95.4) 4,164 (68.0)

 >=80 400 (10.2) 15 (0.7) 415 (6.8)

Race/ethnicity and sex

 White women 2,150 (54.7) 673 (30.7) 2,823 (46.1)

 Black women 109 (2.8) 488 (22.3) 598 (9.8)

 White men 1,608 (40.9) 704 (32.1) 2,311 (37.7)

 Black men 63 (1.6) 327 (14.9) 390 (6.4)

Education

 <HS 960 (24.4) 487 (22.2) 1,449 (23.7)

 Completed HS 1,134 (28.9) 704 (32.2) 1,838 (30.0)

 >HS 1,836 (46.7) 998 (45.6) 2,835 (46.3)

CESD TWA for ages 20–49

 0–3 3,197 (81.3) 2,107 (96.1) 5,304 (86.6)

 4–10 733 (18.7) 85 (3.9) 818 (13.4)

CESD TWA for ages 50–69

 0–3 2,670 (67.9) 1,834 (83.7) 4,504 (73.6)

 4–10 1,221 (31.1) 357 (16.3) 1,959 (32.0)

 >10 39 (1.0) 1 (0.0) 40 (0.7)

CESD TWA for ages 70–89

 0–3 2,630 (66.9) 1,412 (64.4) 4,042 (66.0)

 4–10 1,211 (30.8) 749 (34.2) 1,959 (32.0)

 >10 89 (2.3) 31 (1.4) 121 (2.0)
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