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Abstract
Objectives—The concurrent influence of depressive symptoms, medical conditions, and
disabilities in activities of daily living (ADL) upon the rates of decline in older Americans’
cognitive function is unknown.

Design—This study examined a national sample of 6,476 adults born before 1924 to determine
differences in cognitive function trajectories by prevalence and incidence of depressive symptoms,
chronic diseases, and ADL disabilities. Cognitive performance was tested 5 times between 1993
and 2002 with a multifaceted inventory that we examined as a global measure (range: 0–35,
standard deviation (SD) 6.00) and with word recall (range: 0–20, SD 3.84) analyzed separately.

Results—Baseline prevalence of depressive symptoms, stroke, and ADL limitations were each
independently and strongly associated with lower baseline cognition scores, but did not predict
future cognitive decline. Each incident depressive symptom was independently associated with
0.06 point reduction (95% confidence interval (CI):0.02–0.10) in recall score, incident stroke with
0.59 point reduction in total score (95% CI:0.20–0.98), each new basic ADL limitation with 0.07
point (95% CI:0.01–0.14) reduction in recall score and 0.16 point reduction in total score (95%
CI:0.07–0.25), and each incident instrumental ADL limitation with 0.20 point reduction in recall
score (95% CI:0.10–0.30) and 0.52 point reduction in total score (95% CI:0.37–0.67).

Conclusion—Prevalent and incident depressive symptoms, stroke, and ADL disabilities
contribute independently to reductions in cognitive functioning in older Americans, but do not
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appear to influence rates of future cognitive decline. Therefore, prevention, early identification,
and aggressive treatment of these conditions may ameliorate the burdens of cognitive impairment.
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INTRODUCTION
Cognitive decline presents an immense burden on older adults, their families, and society.
Although mild decrements in cognitive functioning are associated with aging,1–2 the rates of
cognitive decline are quite heterogeneous;3,4 thus identification of modifiable factors that
hasten decline is a research imperative.

Depression has long been postulated to be one such factor, as cognitive impairment that co-
exists with depressive symptoms can improve with symptom resolution.5 However, whether
depressive symptoms affect the rate of cognitive decline is unknown; some studies suggest
an associated hastening of decline,6–9 while others do not.10–13 Depressive symptoms may
hamper cognitive test performance by lowering effort but it remains unclear if rates of
cognitive decline are affected.

Chronic diseases and physical limitations may impact rates of cognitive decline in addition
to confounding observed associations between depressive symptoms and cognitive
functioning. Medical conditions, such as diabetes, stroke, and cardiovascular disease, are
causally related to neuronal loss, thus contributing to cognitive decline.14 Yet, in cross-
sectional studies, medical conditions account for only a fraction of population variance in
cognition scores: diabetes and stroke together explain less than 1% of test score
variance15,16 and the four leading medical conditions together explain 1.6% or less.17

Physical disabilities may hasten cognitive decline;18 however, the independent effects of
depression, physical disabilities, and chronic diseases upon rates of cognitive decline have
not been quantified.

Accordingly, the objective of this study was to determine if, and how much, depression,
medical conditions, and physical disabilities contribute to the trajectories of cognitive
functioning in older Americans, using a well characterized, nationally representative cohort,
serially tested for cognitive performance over nine years.

METHODS
This study used data from The Study of Assets and Health Dynamics Among the Oldest Old
(AHEAD), a national United States 1993 survey based on a probability sample of non-
institutionalized persons born in 1923 or before.19 Subjects were selected using a multistage
area probability design and a dual-frame sample of Medicare recipients. The overall 80
percent response rate yielded a sample of 8,222 individuals from 6,047 households.
Sampling weights reflect the probability of selection including the over-sampling of African
Americans, Hispanics, and residents of Florida and ensure nationally representative non-
institutionalized persons 70 years or older living in the US in 1993. Follow up assessments
were made in 1995, 1998, 2000, and 2002.

The Study Sample
The analytic sample consisted of all AHEAD participants who were at least 69 years and 10
months and had non-proxy interviews and valid cognition and depression data at the time of
baseline assessment. Of 6,656 age-eligible participants, over 97 percent (6,474) had baseline
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usable cognition scores (missing no more than one cognition subscale) and depression data.
Of those, over 80 percent (5,271) had cognition scores for at least 2 visits and 2,353
participants (36.4%) had cognition scores at all 5 visits. The majority of missing follow-up
cognition scores were due to interim deaths (2, 503 deaths over the study period, 557 by first
follow up); of those who were alive for testing, 89% had cognition scores for at least 2 visits
and 59% had scores for all 5 visits. However, we censored individuals when they performed
poorly on cognition testing (i.e., their follow-up data was excluded after the poor
performance – see below for cut-off criteria), to avoid confounding by reverse causation
(i.e., cognitive impairment leading to depression or physical disability). This left us with
3,874 follow up cognitive measurements in 1995, 2,901 scores in 1998, 2,212 in 2000, and
1,667 in 2002.

Measurements
Demographic and Socioeconomic—Demographic information included gender, age,
marital status (married, widowed, separated/divorced, never married), and race/ethnicity
(Non-Hispanic White, non-Hispanic Black, Mexican American, non-Mexican Hispanic, and
other). Socioeconomic measures were highest year of completed school or college,
household wealth (sum of all wealth components minus all debt) and annual household
income (e.g., individual and spouse’s earnings, pensions, social security). To allow for non-
linear relationships with cognition, we categorized age (70–79, 80–89, ≥90 years), wealth,
and annual income (each as ≤ 20th, 21–50 th, 51–80 th, and >80 th percentile). In follow up
visits, changes from baseline were recorded for three variables: marital status (dichotomized
as lost vs. gained a partner or no change); wealth; and income (each classified 3-ways: a)
increase by ≥ 15%, b) decrease by ≥ 15%, and c) change magnitude ≤ 15%).

Depressive Symptoms—Eight self-reported depressive symptom-items, were from the
longer Center for Epidemiologic Studies-Depression Scale (CES-D), modified to two
responses, yes (1) or no (0) for whether the symptom had been experienced during "much of
the time in the past week”19 A summary CES-D score was created as the number (range: 0–
8) of symptoms endorsed. The 8-item CES-D’s internal consistency reliability (α=.77) and
construct validity have been documented for the AHEAD sample.20 The CES-D score was
created for everyone who answered at least 5 of the 8 items, by appropriately scaling the
incomplete score. Of 6,474 participants, 76 (1.2%) had baseline CES-D scores imputed.

Sixty-one percent of the study sample endorsed fewer than 2 symptoms. To address this
skewed CES-D distribution, we created 3 baseline categories of depressive symptomatology:
Low: CES-D<2 (61.1%), Medium: ≥ 2 to < 4 (21.8%), and High: ≥ 4 (17.1%). Change from
baseline score (range, −8 to +8) for follow up visits was a continuous measure.

Chronic Diseases—Participants were asked whether a doctor ever told them they had a
heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems
(combined together as heart disease), a stroke, or diabetes. These medical conditions are
most consistently associated with cognitive impairment and dementia, and are thought to
contribute to cognitive decline by causing cortical neuronal loss and disruptions in sub-
cortical circuitry.21 Interim development of these conditions after baseline visits was
recorded at all follow ups.

Physical Disabilities—Participants were asked about difficulties with both basic ADLs
(bathing, dressing, eating, getting across a room, getting out of bed, and toileting) and
instrumental ADLs (preparing hot meals, grocery shopping, making telephone calls, taking
medications, and managing money). Those who received help, had difficulty, or needed
special equipment for any difficulty received a score of 1 for that item, otherwise 0. Change
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in the number of ADL limitations (basic and instrumental, separately) since baseline
assessment was recorded at every follow up.

Cognitive Performance—Cognitive performance testing, based on the Telephone
Interview for Cognitive Status (a validated assessment tool),22 was administered at all visits.
Participants received telephone interviews if 79 years or younger, and in-person interviews
if over age 79, but were allowed to switch mode of administration. Testing included
immediate and 5-minute delayed recall of ten high-frequency nouns (each scored 0–10);
serial 7’s subtractions, as a test of working memory, attention, and calculation (scored 0–5);
and other mental status items (scored 0–10) assessing orientation (date, month, year, day of
week; 4 points), attention (counting backwards from 20; 2 points), language (object naming;
2 points), and knowledge of current affairs (United States president and vice president; 2
points). The total score (range, 0–35) has been validated,23 has a near-normal distribution,
and because of the verbal memory component, is sensitive to early changes, and less
susceptible to ceiling effects.24

Total cognition scores for those missing one of four subscales (immediate recall, delayed
recall, serial 7’s, and other) were computed as the sum of the three available subscales. This
imputation (zero for the missing test) assumes a test was refused for fear of failure,23 and
underestimates cognitive ability; therefore an indicator variable for imputed scores was
included in all models. The proportion of imputed cognitive scores was 1.8% at baseline
(n=119), 6.4% in 1995 (n=321), 5.2% in 1998 (n=215), 5.8% in 2000 (n=191), and 4.6% in
2002 (n=121). To capture early, age-related memory changes, recall scores (range, 0–20)
were computed by summing immediate and delayed recall scores

Since cognitive impairment can lead to depression and physical disabilities and is also
associated with larger declines in cognitive functioning over time, we censored participants
after their first poor cognitive performance (based on a bottom quartile total cognition score
in one’s education peer group). We used education-level-specific cut points to identify low
performers (total cognition score ≤ 13 if less than high school education, ≤ 18 if only high
school education, and ≤ 19 if more than high school education), to account for education’s
influence on cognition tests even in the absence of impairment; education-level criteria are
recommended for detection of cognitive impairment.25

Statistical Analyses
We fit a 3-parameter growth curve to model cognition score trajectories, with intercept
(baseline score), practice effect (step increase after first testing, that reflects learning and
increased self-assurance),26,27 and a linear aging-related decline (constant slope, starting at
baseline). In the 2,353 participants with scores at all 5 visits, the 3-parameter model fit the
mean trajectory well for both total cognition score (R2 =0.89) and recall score (R2 =0.95).

We used linear, mixed effects regression (HLM version 6.01 with full maximum likelihood),
28 and allowed trajectory parameters (intercept, practice effect, and slope) to vary by
baseline values of predictors and covariates (as fixed effects) and to vary from individual to
individual (as random effects). We included education × age interactions because education
effects on cognition trajectories appear to vary by age. Additionally, change from baseline in
predictors and covariates were modeled as affecting cognition score contemporaneously –
also as fixed effects. This allows changes in cognitive performance to be initiated by
changes in socioeconomic, marital, health, or functional status, and to persist as long as the
change in predictor/covariate status is maintained.

To minimize bias due to differential attrition, we included a binary indicator of continued
participation (at least one follow up cognition testing), and the number of cognition
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assessments (integer, range: 1–5). Both terms were modeled to influence the intercept
(baseline score), and the integer term to also influence practice effect and slope. These terms
reflect among other factors, proximity to death or serious illness that would prevent
continued participation, and have been found by others to be important predictors of
cognitive functioning and decline.29

For all analyses, normalized sample weights were used such that findings were
representative of the 1993 non-institutionalized older adult population in the US.

RESULTS
Compared to excluded cohort study members, the baseline study sample was younger, more
educated, wealthier, and more likely to be female and non-Hispanic White (See Table 1).
They also had fewer depressive symptoms and were less likely to have chronic diseases and
ADL limitations.

Baseline mean total cognition score (maximum: 35) was 19.84 (95% confidence interval
(CI): 19.70, 9.99; standard deviation (SD): 6.04), and mean baseline recall score (maximum:
20) was 7.78 (95% CI: 7.68, 7.88; SD: 4.09). Mean decline with aging was 3.5 points (or
0.68 SD) per decade in total score and 2.1 points (or 0.60 SD) per decade in recall score.
Adjusted for demographic and socioeconomic variables, participation length, and imputation
of total cognition score, baseline depressive symptoms were strongly associated with
baseline total cognition score and recall score, but not practice effect in or the rate of decline
(slope) of either score – See Table 2. New depressive symptoms were also associated with
lower cognition scores at and after the symptom changes - a step reduction in cognitive
performance. Compared to individuals with fewer than 2 depressive symptoms at baseline,
those with 4 or more depressive symptoms scored 1.09 lower on total cognition score, 95%
confidence interval (CI): 0.74 –1.44, and 0.56 lower on recall score (95% CI: 0.30 –0.81).
Cognition scores in individuals with 2 or 3 depressive symptoms at baseline were also
significantly lower than in those with fewer than 2 symptoms, but not as low as in
individuals with 4 or more symptoms – See Table 2. In addition, each incident depressive
symptom was associated with a step reduction of 0.09 in total score (95% CI: 0.04 –0.14)
and 0.08 in recall score (95% CI: 0.04 – 0.12).

Both prevalent and incident strokes were also associated with lower cognition scores, but
chronic diseases had no associations with either practice effect or rate of decline. Similarly,
basic and instrumental ADL limitations were independently associated with lower baseline
total cognition scores, but had no associations with either practice effect or rate of decline.
The development of new basic ADL and instrumental ADL (IADL) limitations during the
study interval were also associated with lower total cognition scores (Table 2).

With depressive symptoms and chronic diseases in the same model, depressive symptoms
and stroke associations with cognition score trajectories did not substantially weaken.
However, with physical disabilities also included (i.e., in the full model), the strength of the
depression and stroke associations declined by almost a third, and some became statistically
non-significant (Table 2). Even in the full model, incident conditions were independently
associated with contemporaneous reductions in cognition scores. Thus, for instance, each
incident depressive symptom was independently associated with 0.06 point reduction (95%
confidence interval (CI):0.02–0.10) in recall score, incident stroke with 0.59 point reduction
in total cognition score (95% CI:0.20–0.98), each new basic ADL limitation with 0.07 point
(95% CI:0.01–0.14) reduction in recall score and 0.16 point reduction in total score (95%
CI:0.07–0.25), and each incident instrumental ADL limitation with a 0.20 point reduction in
recall score (95% CI:0.10–0.30) and 0.52 point reduction in total score (95% CI:0.37–0.67).
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These associations from the full model are illustrated for specific combinations of conditions
in Figures 1a and 1b.

The complete model explained 57% of the (null model) variance in intercept, 28% of the
practice effect and 36% of the variance in slope. Depressive symptoms, chronic diseases,
and physical disabilities together explained 5% of the intercept variance not explained by
demographic and socioeconomic variables. The full model for recall score trajectories
explained 44% of the variance in intercept, 32% of the variance in practice effect, and 32%
of the variance in slope. Depressive symptoms, chronic diseases, and physical disabilities
together explained 2.4% of the intercept variance not explained by demographic and
socioeconomic variables.

DISCUSSION
In this large, nationally representative cohort of older adults, cognitive performance
gradually declined with aging. Prevalent and incident depressive symptoms, stroke, and
limitations in basic and instrumental ADLs were each independently associated with
additional reductions in cognitive performance whereas heart disease and diabetes were not.
However, the rates of longitudinal cognitive decline were not associated with any of these
conditions. This suggests that depression, stroke, and physical disabilities negatively affect
cognitive functioning at the time of their onset (i.e., a step reduction in cognitive
functioning), but probably do not lead to continued deterioration over time.

The causal mechanisms by which strokes and atherosclerotic vascular disease, in general,
lead to reduced cognitive functioning have been well studied.30 These same conditions can
also contribute to depression and physical disabilities;31 thus, the independent effects of
depression, vascular disease, and physical disabilities on cognitive functioning are difficult
to tease apart.

Unlike previous studies in which health conditions do not explain much of the variance in
cognition scores,15–17 in this study, the full set of predictors explained 44–57% of between-
person variance in cognition scores. Inclusion of incident conditions (new development of
depressive symptoms, stroke, and physical disabilities) in our models may have improved
the prediction ability beyond that seen in previous studies. Inclusion of incident conditions
may also partly explain why prevalent conditions did not predict worsening of age-related
cognitive decline, unlike previous studies that have found accelerated cognitive declines
associated with vascular disease and diabetes.32–34 If diabetes and vascular disease affect
cognitive change through ischemic events, incident (new) conditions such as strokes,
depressive symptoms, and limitations in ADLs, may capture these events and explain much,
if not all, of the effects of prevalent disease on longitudinal change in cognitive functioning.
Some previous studies have also failed to uncover associations between either hypertension
or diabetes and longitudinal cognitive decline.35,36

Our findings are also consistent with several previous studies that have found that depressive
symptoms do not predict future cognitive decline.10–13 Studies that did demonstrate this
relationship either examined change in cognition scores over 2 waves (wherein associations
may be confounded by practice effects 27 and adjustment for baseline score can induce
spurious associations with change),37 or not examined the role of incident depressive
symptoms.6–9 This study however, did demonstrate that incident depressive symptoms are
associated with step-wise reductions in cognitive performance. Sub-cortical pathology,
relative glucocorticoid dysregulation, and chronic inflammation, have all been postulated as
mechanistic links between depression and cognitive impairment. Depression may also lower
cognitive test effort, explaining the contemporaneous associations seen here.
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Some limitations should be noted. Although we found no predictors of the rate of decline for
total cognition or recall score, such associations might exist with untested cognitive
domains. Secondly, although the AHEAD cognitive tests avoid ceiling effects and detect
early change, they may be susceptible to floor effects. However, we censored individuals
once they performed poorly, to minimize this effect. Thirdly, depressive symptoms, chronic
diseases, physical disabilities and cognitive functioning are likely to have multi-directional
relationships, with cognitive impairment contributing to depressive symptoms and worse
physical functioning.18, 38–40 We tried to minimize confounding through such reverse
pathways, by excluding the low baseline cognitive performers and censoring individuals
with low performance at follow up. Our findings thus apply only to the prediction of
cognition trajectories in cognitively intact individuals. Nonetheless, while we have
demonstrated associations between incident depressive symptoms and step reductions in
cognition score, for example, we are unable to address issues of causality (or directionality).
We cannot be certain whether incident depression preceded, was followed by, or co-
occurred with the deterioration in cognitive function in the 2 years between consecutive
study visits. Finally, though over 80% of the original AHEAD sample (89% of those alive)
had data for at least 2 visits, only 36% of the original sample (59% of those alive) had
cognition data for all 5 visits. Lack of data from those alive at subsequent waves may have
been due to cognitive decline or related events. This may limit the generalizability of some
of our longitudinal findings. To minimize potential bias from differential attrition, we
included controls for attrition in all models.

We submit, however, that these limitations are outweighed by several strengths, including
sample size and diversity, the number of follow up assessments, sensitivity of the test
measure to early change, modeling of practice effects, controls for differential retention, and
assessment of incident conditions’ role in determining cognition trajectories.

In conclusion, health conditions and functional status do not appear to influence rates of
declines in cognitive performance in older Americans. However, prevalent as well as
incident depressive symptoms, stroke, and basic and instrumental ADL disabilities
contribute independently to step reductions in cognitive functioning. Therefore, prevention,
early identification, and aggressive treatment of depression, cerebrovascular disease, and
physical disabilities in aging adults may ameliorate the burdens of cognitive impairment.
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Figure 1.
Figure 1a: Model-predicted Total Cognition Score Trajectories: Illustrative Examples

Total Score: Reference Group

Total Score if Prevalent High Depressive Symptoms
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Total Score if Prevalent IADL (Instrumental Activities of Daily Living) Limitation

Total Score if Prevalent IADL Limitation + Incident Stroke at 4 years + 2 Incident IADL
Limitations at 6 years
The practice effect is not shown, given that it is mainly an artifact of how cognition was
measured. There were no associations between depression, diseases, or disability with the
size of the practice effect.
Figure 1b: Model-predicted Recall Score Trajectories: Illustrative Examples

Recall Score: Reference Group

Recall Score if Prevalent High Depressive Symptoms

Recall Score if Prevalent Stroke

Recall Score if Prevalent, Legend for Figure 1b.
Stroke + 2 Incident Depressive Symptoms at 4 years + 2 Incident ADL (Activities of Daily
Living) Limitations at 6 years.
The practice effect is not shown, given that it is mainly an artifact of how cognition was
measured. There were no associations between depression, diseases, or disability with the
size of the practice effect.
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Table I

Descriptive statistics for study sample and the rest of the AHEAD cohort

Study Sample*
N=6,474

Rest of the
AHEAD cohort †

(N=973)

p value for test
of difference ‡

Baseline (1993) Variables

Age (years): mean 77.1 80.2 < .001

Gender

 Male (%) 38.7 49.5 < .001

 Female (%) 61.3 50.5

Marital status

 Married (%) 51.8 56.4 < .01

 Widow/widower (%) 39.9 38.3

 Separated/divorced (%) 5.0 2.3

 Never married (%) 3.3 3.0

Ethnicity

 Non-Hispanic White (%) 88.2 80.1 < .001

 Non-Hispanic Black (%) 7.6 10.4

 Mexican American (%) 1.7 4.4

 Other Hispanics (%) 1.4 2.1

 Other (%) 1.1 3.1

Educational level (years): mean 11.3 9.3 < .001

Wealth ($): median 96,000 50,200 < .01

Annual income ($): median 17,532 13,068 < .01

Depressive Symptoms §

 Low, <2 (%) 62.3 39.6 < .001

 Medium, >=2 but <4 (%) 21.7 30.3

 High, >=4 (%) 16 28.8

Chronic Diseases

 Heart disease (%) 29.2 34.4 < .05

 Diabetes (%) 11.8 13.7

 Stroke (%) 6.7 18.0 < .001

Physical Disabilities

 Basic ADL¶ Limitations (%) 25.7 53.7 < .001

 IADL# limitations (%) 22.1 64.9 < .001

*
Weighted to make AHEAD cohort representative of non-institutionalized persons 70 years and older living in the US in 1993

†
Remaining age-eligible AHEAD cohort with missing data (791 had proxy interviews, 4 were missing depression data, and 178 were missing 2 or

more cognition subscales = 973)

‡
Tests of difference between groups: t-test for age, and education, chi-square for marital status and ethnicity, and rank sum test for wealth and

income. All tests were 2-sided

§
76 (1.2%) had baseline CES-D scores imputed: 67 were missing 1 item, 7 were missing 2 items, and 2 were missing 3 items

¶
Activities of Daily Living

J Am Geriatr Soc. Author manuscript; available in PMC 2011 December 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chodosh et al. Page 13

#
Instrumental Activities of Daily Living
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Table II

Associations * of depressive symptoms, chronic diseases, and ADL limitations with trajectories of total
cognition score and recall score

Contemporaneous
Association with

Total Score †

Contemporaneous
Association with
Recall Score †

Depressive Symptoms Only Model

Baseline depressive symptoms ¶

 Medium (vs. low) − 0.38 (0.15) # −0.26 (0.11) #

 High (vs. low) − 1.09 (0.18) †† −0.56 (0.13) ††

Incident depressive symptoms − 0.09 (0.03) ** −0.08 (0.02) ††

Diseases Only Model

  Heart disease at baseline 0.12 (0.13) 0.01 (0.10)

  Diabetes at baseline −0.04 (0.19) −0.05 (0.14)

  Stroke at baseline −1.23 (0.26) †† −0.67 (0.17) ††

  Incident heart disease −0.29 (0.15) −0.14 (0.11)

  Incident diabetes −0.15 (0.21) −0.22 (0.17)

  Incident stroke −0.88 (0.20) †† −0.42 (0.15) **

Disabilities Only Model

  ADL limitations at baseline ‡‡ −0.60 (0.16) †† −0.32 (0.11) **

  IADL limitations at baseline ‡‡ −1.47 (0.17) †† −0.68 (0.12) ††

  Incident ADL limitations §§ −0.20 (0.05) †† −0.11 (0.03) **

  Incident IADL limitations §§ −0.54 (0.08) †† −0.22 (0.05) ††

Depressive Symptoms and Diseases Model

Baseline depressive symptoms ¶

 Medium (vs. low) − 0.37 (0.15) # −0.25 (0.11) #

 High (vs. low) − 1.06 (0.18) †† −0.53 (0.13) ††

Heart disease at baseline 0.19 (0.13) 0.05 (0.10)

Diabetes at baseline 0.00 (0.19) −0.03 (0.14)

Stroke at baseline − 1.15 (0.26) †† −0.63 (0.17) **

Incident depressive symptoms − 0.08 (0.03) ** −0.07 (0.02) ††

Incident heart disease −0.26 (0.15) −0.12 (0.11)

Incident diabetes −0.13 (0.21) −0.21 (0.17)

Incident stroke − 0.83 (0.20) †† −0.38 (0.15) #

Full Model

Baseline depressive symptoms ¶

 Medium (vs. low) − 0.20 (0.15) −0.17 (0.11)

 High (vs. low) − 0.74 (0.18) †† −0.38 (0.13) **
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Contemporaneous
Association with

Total Score †

Contemporaneous
Association with
Recall Score †

Heart disease at baseline 0.25 (0.13) 0.08 (0.10)

Diabetes at baseline 0.14 (0.19) 0.03 (0.14)

Stroke at baseline − 0.80 (0.26) ** −0.47 (0.18) #

ADL limitations at baseline ‡‡ − 0.45 (0.16) ** −0.22 (0.12)

IADL limitations at baseline ‡‡ − 1.38 (0.17) †† −0.62 (0.12) ††

Incident depressive symptoms − 0.04 (0.03) −0.06 (0.02) **

Incident heart disease − 0.19 (0.14) −0.09 (0.11)

Incident diabetes − 0.09 (0.20) −0.19 (0.17)

Incident stroke − 0.59 (0.20) ** −0.28 (0.15)

Incident ADL limitations §§ − 0.16 (0.05) ** −0.07 (0.03) #

Incident IADL limitations §§ − 0.52 (0.07) †† −0.20 (0.05) ††

*
All associations are reported as point estimate (standard error), and are adjusted for age, gender, marital status at baseline and change in marital

status, education, age × education interaction, annual household income at baseline and change in annual income, household wealth at baseline and
change in wealth, length of participation, and imputation of partially completed cognition tests, as described in the text. Only contemporaneous
associations are tabulated. None of the associations with slope and practice effect were statistically significant at the 0.05 level.

†
For baseline predictors, the association is with baseline cognition score; for change/incident variables, the association is with cognition score at

the time the change took place.

‡
For comparison, mean practice effect was +0.87(95% Confidence Interval [CI]: 0.71, 1.04)

§
For comparison, mean slope was −0.35 per year (95% CI: −0.38, −0.32)

¶
Low: CES-D<2, Medium 2<=CES-D<4, High; CES-D>=4, based on 8-item CES-D scale (range, 0–8).

#
p < 0.05;

**
p < 0.01;

††
p < .001

‡‡
One or more limitation vs. none (ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living)

§§
Per new limitation
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