
Subjective memory complaints are an important surrogate for 
objective cognitive performance in African Americans

M. Bailee Boggess, BAa, Justin M. Barber, MSa, Gregory A. Jicha, MD, Ph.Da,b, Allison 
Caban-Holt, Ph.Da,c

aSanders-Brown Center on Aging, University of Kentucky

bDepartment of Neurology, College of Medicine, University of Kentucky

cDepartment of Behavioral Science, College of Medicine, University of Kentucky

Abstract

Purpose: Subjective memory complaints (SMCs) have been shown to be associated with lower 

neuropsychological test scores cross-sectionally. However, it remains unclear if such findings hold 

true for African American (AA) older adults.

Methods: Baseline visit data from the National Alzheimer’s Coordinating Center database 

collected from September 2005 through March 2018 were used. Generalized linear mixed models 

specifying binomial distributions were used to examine how neuropsychological test scores affect 

the likelihood of reporting SMCs.

Patients: Inclusion criteria were participants who reported AA as their primary race, 60–80 years 

of age, were cognitively unimpaired, and had a Mini-Mental Status Exam ≥26. 1021 older AA 

adults without missing data met the criteria.

Results: 258 participants reported a SMC. SMCs were more likely with lower scores on 

measures of episodic memory and processing; however, SMCs were also more likely with higher 

scores on a measure of working memory. Working memory appeared to mediate reporting of SMC 

among participants with lower episodic memory scores.

Discussion: These findings demonstrate that SMCs are associated with lower scores on 

objective neuropsychological measures among older AAs. Additional work is needed to determine 

if SMCs are further associated with a risk for clinical transition to mild cognitive impairment or 

dementia among AA older adults.
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Introduction

Subjective memory complaints (SMCs) are self-reported perceptions of declines in memory 

ability from a previous level of function. The clinical utility of SMCs in the diagnosis of 

memory decline is unclear. Further, the association between SMC and changes in objective 

memory evaluation also remains in question. SMCs may be a significant diagnostic tool in 

the evaluation of older adults at risk for memory problems when considered in tandem with 

objective results of a neuropsychological test battery (NTB). For example, in one 

longitudinal study, at the time of the first SMC reported, persons who later progressed to 

dementia had lower memory test scores than those who were never impaired 1. However, 

among older African Americans (AAs), some prior studies have found associations between 

SMCs and objective NTB performance 2,3 whereas others have found no association 4–7. 

Interestingly, older AAs are also less likely to report a SMC 8,9. Taken together, what 

implications do these findings hold for the predictive and diagnostic utility of SMC on 

memory decline in AA older adults?

Additionally, other factors are known to affect the reporting of SMCs among older AAs, 

including heightened cerebrovascular disease risk 10, medication regiment 11, and depression 
11–14. Although some prior studies have accounted for the above factors that might confound 

or obscure a relationship between SMC and NTBs, others have not accounted for some other 

less studied variables that could influence reporting SMCs. For example, it may be important 

to consider the referral source of 15 and family history of memory problems among 16 

participants in an investigation of SMC reporting.

The variability in the methodology and results of the current literature presents an 

opportunity for further exploration and clarification. The present study aims to examine the 

relationship between SMC and NTB results in a national sample of older AAs. Data 

collected as part of the National Alzheimer’s Coordinating Center (NACC) longitudinal 

study 17 was used to obtain a standardized NTB from a large sample of AA older adults 

from sites throughout the USA. NACC sites record referral source, family history of 

memory problems, and presence of SMC. The NACC data offers the opportunity to examine 

the association between SMCs and objective cognitive testing measures, while accounting 

for family history and referral source, and other factors shown to effect SMC reporting. It is 

hypothesized that there will not be a significant association between SMCs and NTB results 

due to the relatively low probability that AA will report SMC.

Methods

Participants

Data was derived from the NACC database and included cross-sectional data collected at the 

baseline visit of participants in a longitudinal observational study of aging at 34 Alzheimer’s 

Disease Centers (ADCs) throughout the USA from September 2005 through a March 2018 

database block. The following inclusionary criteria were applied: participants (1) reported 

African American as their primary race, (2) were between the ages of 60–80, (3) had a 

consensus diagnosis of cognitively unimpaired (i.e., using the term “normal” to evaluate the 

association of SMCs in relation to cognitive performance without the confound of a clinical 
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cognitive disorder that might predispose to anosognosia), and (4) had a Mini-Mental Status 

Exam (MMSE) score ≥26. The data collection procedures were approved by the IRBs of 

each of the institutions comprising the NACC consortium.

NACC provided the baseline data of 1614 African Americans who were cognitively intact. 

Applying inclusion criteria for age and MMSE reduced the sample to 1233 and then to 1107, 

respectively. As is described below, we tried to derive or impute missing values when 

workable. However, 86 participants were excluded due to unavailable values for one or more 

of the following: medication count (n = 11), Geriatric Depression Scale (GDS; n = 24), 

education (n = 3), or various NTB subtests (n = 54). Compared to those without missing 

data, participants excluded due to missing data were slightly older (M = 71.7, SD = 5.14) 

and reported fewer medications (M = 3.74, SD = 4.44), ps < 0.01, but did not differ on age, 

education, GDS, and cerebrovascular risk factors. They were also more likely to report a 

history of hypertension (n = 70), p = 0.04, but did not significantly differ on reporting a 

SMC, primary care provider (PCP) as referral source, family history, informant memory 

concerns, or sex. This left 1021 cognitively intact, African American older adults for the 

analysis.

Procedures

Participants underwent a medical evaluation including a review of health history, physical 

neurological exam, semi-structured clinical interviews, and neuropsychological testing in 

accordance to procedures at ADCs. The procedures and specific data elements collected 

have been described previously 17.

Variables

Age and education are described as integers in years. The GDS was used to assess the 

symptoms or severity of depression 18. The score for the item “Do you feel that you have 

more problems with memory than most?” was subtracted from the GDS to avoid potential 

re-measurement of the variable. Therefore, the adjusted GDS score range was 0 to 14, with 

higher values indicating greater depressive symptomology. The Hachinski ischemia scale 

was used to determine cerebrovascular risk on a range of 0 to 10 19, with higher values 

indicating greater risk. For 26 participants with unavailable Hachinski scores, a surrogate 

score was imputed along Hachinski criteria using medical history data on stroke or TIA and 

hypertension, and clinician data for mode of onset of cognitive symptoms (i.e., stepwise or 

abrupt). The count of all medications was used as a surrogate of chronic health status. 

Additionally, an indicator of which ADC was the data collection site was included to 

account for possible variation between sites.

Subjective Memory Complaint

SMC was a dichotomous variable derived from responding “yes” to either the memory-

specific item on the GDS or in self-report recorded by the clinician. If one of the values were 

missing, the one available was used to derive SMC.
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Adjustments for Potential Confounds Inherent in Reporting SMCs

Several variables were included to control for factors other than objective memory 

performance that could influence the likelihood of reporting a SMC. Self-reporting a family 

history of dementia or memory problems was treated as a three-level variable (yes/no/

unknown) because this data was unavailable for 111 participants. Rather than exclude these 

111 from the analysis, it was decided to create the “unknown” category. Referral sources for 

enrollment in the study were classified in the raw data from NACC as “health care provider”, 

“self, relative, or friend”, “other”, or “unknown”. Because the variable was a proxy for the 

influence PCP support can exert on participation it was dichotomized into “PCP” and 

“other” for the analysis. Results were unchanged if the raw referral source variable was used 

(not shown). Motivation for visiting the clinic was dichotomized as “to participate in a 

research study” or “to have a clinical evaluation and participate in research”.

Neuropsychological Testing

The NTB 20 included the MMSE measuring general cognitive functioning, the Logical 

Memory test of immediate and delayed recall, Digit Span Forward and Backward to measure 

attention and working memory, animals and vegetables to assess language, and the Boston 

Naming Test to also assess language. Trail Making Test A and B were used as measures of 

processing speed and executive functioning, and Digit Symbol was a measure of processing 

speed and executive functioning. All test scores were converted to z-scores adjusted for age, 

sex, and education using established norms 21.

Statistical Analyses

Analyses were conducted using R 3.5.5 console 22–25. T-tests and chi-square tests were used 

to compare continuous and nominal participant characteristics, respectively, with respective 

effect sizes of Cohen’s D and Cramer’s V̄. ANOVAs (with Tukey’s adjustment) and chi-

square pairwise comparisons were used to compare characteristics between sources within 

SMC reporters. Generalized linear mixed models (GLMMs), specifying binomial 

distributions were used to examine likelihood of reporting a SMC, which was the dependent 

variable. Backward elimination was done with the GLMERSelect() function of the 

StatisticalModels package to identify NTB subtests related to reporting a SMC. To start, all 

NTB subtests were fixed effects and data collection site was a random effect (i.e., participant 

characteristics were not included). At each stage in the backwards elimination procedure, the 

fixed effect with the highest p-value > 0.05 was dropped; p-values determined with 

likelihood ratio tests. NTB subtests remaining after the backwards elimination procedure 

were included in the final model as fixed effects along with age, sex, education, GDS, 

medication count, Hachinski, family history, enrollment reason, and referral source, and 

NACC data collection site as a random effect. All continuous fixed effects were centered at 

their mean, except for NTB z-scores, which remained as z-scores. Terms for the GDS 

interaction with education and sex were considered in the model because they could account 

for some variability in reporting SMC 26 but were not included due to null effects (ps > 

0.46). Significance of the random effect was tested by comparing the deviance of the final 

model to a model without it.
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Results

Table 1 contains demographic characteristics of 1021 participants; of which, 763 denied 

SMC and 258 reported SMC. Participants with a SMC reported significantly more 

depressive symptoms (p < 0.001), and were more likely to have been referred by their PCP 

(p = 0.03), have a reliable informant report concerns for their memory (p < 0.001), and 

report a family history of dementia (p = 0.03) as compared to those participants who did not 

report SMC.

Shown in Table 2 are means and SDs for NTB subtests. Participants reporting SMCs scored 

significantly below those without SMCs on tests of memory, verbal fluency, and executive 

function.

SMC was reported in one of three ways: only to the attending clinician in 62.7% of subjects 

reporting an SMC, only during the GDS (17.4%), or both to the clinician and during the 

GDS (19.8%). Participants reporting SMCs to both the clinician and during the GDS 

reported significantly higher depressive symptoms (F[2, 255] = 9.88; ps < 0.02), were more 

likely to have enrolled for an evaluation (χ2 = 7.8, p = 0.02), and were more likely to have 

an informant corroborate their SMC (χ2 = 12.4, p = 0.002). The group that reported SMCs 

in both settings also exhibited higher performance on Digit Span Backward correct (F[2, 

255] = 3.34, ps < 0.16) and Boston Naming (F[2, 255] = 3.53, ps < 0.05). No other 

demographic or neuropsychological test variables differed between the SMC source groups.

The backwards elimination procedure yielded three NTB subtests that significantly predicted 

reporting a SMC: Logical Memory (LM; χ2 = 13.0, p < 0.001), Digit Span Backward 

longest span (DSBL; χ2 = 5.47, p = 0.02), and Digit Symbol (DS; χ2 = 65, p = 0.02). 

Animal fluency (p = 0.07) and MMSE (p = 0.06) approached significance but were 

eliminated before the final stage of the backwards elimination procedure. For all other NTB 

subtests, ps were > 0.18.

The final model (shown in Table 3) was computed with SMC as the dependent variable. It 

included LM, DSBL, and DS as fixed effects along with participant characteristics and the 

variables that could potentially effect reporting a SMC, with NACC site as a random effect. 

Inspection of standardized residual plots indicated 56 participants with values >|2|; the 

findings were essentially unchanged if data from these 56 participants were excluded (not 

shown). As performance on LM delayed recall (p < 0.001) and DS (p = 0.05) declined, the 

likelihood of reporting a SMC increased. Interestingly, SMCs were more likely to be 

reported as DSBL increased (p = 0.03)—that is, SMCs were more likely when working 

memory capacity was greater. Summarily, these findings suggest that there is a relationship 

between the subjective experience of memory problems and performance on objective 

assessments of cognition among AA older adults. Additionally, higher GDS scores (p < 

0.001) and cerebrovascular risk (p = 0.03) significantly increased the likelihood of reporting 

a SMC, as did reporting a family history of dementia (p = 0.05). The effect of having the 

PCP as a referral source approached significance (p = 0.08). Other variables were not 

significant predictors of SMC.
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A post-hoc analysis was conducted to examine the finding that higher working memory 

capacity increased the likelihood of reporting a SMC. Participants were split into two groups 

whether they were above (n = 885) or at/below (n = 136) LM delay z-score cut-off of −1 

(i.e., 1 SD below age-, sex-, and education-adjusted mean). A cutoff of −1 was used instead 

of −1.5 due to the potential clinical relevance of individuals who may be trending toward 

memory impairment. LM delay z-score replaced in the final model with this variable. To 

facilitate interpretation, the DSBL z-score was replaced with the raw DSBL score. The final 

model was recomputed including an interaction term between the dichotomous LM variable 

and the raw DSBL score. The interaction was borderline significant (p = 0.06), and the 

model was otherwise essentially unchanged (see Supplementary Table 1). The interaction 

indicated that in the presence of objective memory deficits, participants with higher working 

memory capacity tended to be more likely to report SMC than those with lower working 

memory. However, for participants without objective memory deficits, the effect of working 

memory on a SMC was minimal (see Figure 1).

Discussion

The study demonstrates a significant association between SMCs and objective measures of 

cognitive function in AA older adults. Overall, performance on a variety of 

neuropsychological tests was significantly associated with reports of SMCs at baseline 

enrollment into the national longitudinal cohort. This association was evident even when 

controlling for data collection site, referral source, family history of dementia, reason for 

enrolling in research, and other demographic characteristics known to affect SMC reporting.

Specifically, performance on LM delayed recall, DS, and DSBL were significantly 

associated with SMC. The retention of LM delay on the final model is rather intuitive 

because it was the measure of memory and prior research has reported this as well 3. The 

retention of DS also makes sense, as it has been reported by others 3 and is often found to be 

an early indicator of future cognitive impairment 27. These findings are in contrast with 

several studies that reported null associations between SMCs and NTB performance which 

may be due to methodological differences, nonresponse, or other sampling characteristics. 

Importantly though, our findings are in line with 3, who reported that among a large, 

community sample of AAs, SMCs were associated with lower composite scores in the 

domains of episodic memory (including LM delay) and processing speed (including DS). 

Given the results of two studies using large, unique samples and comprehensive NTBs there 

is strong evidence of a relationship between SMCs and NTB performance among older AAs 

in the domains of episodic memory and processing speed.

However, there is an interesting and unexpected finding of the present study that higher 

performance on DSBL increased the likelihood of reporting SMCs. A post hoc analysis 

suggests that among participants at or nearing impaired ranges on memory testing (i.e., on 

LM delay), those with greater working memory capacity (i.e., on DSBL) were more likely to 

report a SMC. The cause of this unclear. It could be related to associations between 

personality traits and working memory 28 or perhaps due to overlapping neural correlates of 

self-awareness and DSB performance 29–33. Although speculative, these hypothetical causes 
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can be tested in future studies. Altogether, further research is needed to understand the 

clinical utility of SMCs among AA older adults at risk for cognitive impairments.

Secondarily, the present study provides further evidence that cerebrovascular disease risk 10, 

depression 11–14, and having a family history of memory problems 16 contribute to the 

reporting of SMCs among AAs. There was also a trend effect on SMC reporting of having a 

PCP as the referral source. AAs have traditionally expressed distrust towards the healthcare 

systems and clinical research, due in part to a history of malpractice in relation to healthcare 

and research conduct 34. Despite the challenging history between AAs and the medical and 

research establishments, only a small amount of research has been conducted to examine the 

prevalence of SMCs reported by AA older adults to their PCPs. Future studies would benefit 

from examining these concepts in greater depth. Additionally, PCPs and researchers should 

collaborate to harmonize a person’s experience transitioning from medical practice to a 

research study, ensuring effective and ethical recruitment strategies, and that patients fully 

understand their due rights in the research setting.

Several limitations of the present study should be considered. First, the NACC cohort is not 

a random sample of older AAs in USA, which may limit the generalizability of our findings. 

Although the prevalence of NACC SMCs may not be representative of SMCs among AAs in 

the general public, it is arguable that the underlying neurocognitive mechanisms would not 

be dramatically different in unsampled segments of the population. Thus, the associations 

between NTBs and SMCs are likely not spurious. Also, several variables that effect the 

report of SMCs were controlled for in the model in an attempt to reduce sampling bias. 

However, socioeconomic status (SES) and literacy are not routine data collection elements in 

the NACC UDS and could not be controlled for in the analysis. Further work including 

considerations of an area deprivation index (ADI), that could be computed in aggregate by 

NACC which collects the first three zip code digits, and composites of SES should be 

pursued. This would provide additional insight about confounds of racial/ethnic status and 

sociocultural status on NTB performance 7,35,36.

Likewise, literacy has been shown to account for AA disparities in NTB performance 37 and 

the findings of the present study should be interpreted cautiously as we do not have data 

sufficient to control for this confound. The absence of literacy data could be addressed by 

NACC in that the majority of ADCs collect site-specific data that includes one of the widely 

used brief assessments of reading ability (e.g., Wide Range Achievement Test or North 

American Reading Test).

One final limitation recognized by the authors is that due to the dichotomous nature of the 

SMC variable; participants endorsed either having a concern about their memory or not. 

Added variance in SMCs might be explained by NTBs if SMCs were measured using an 

instrument that yielded a continuous value or measured subjective cognitive concerns 

beyond memory. Despite this limitation, the data presented clearly demonstrates that 

participants who reported a SMC did have lower scores on memory testing and were more 

likely to have an informant have concerns for their memory.
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A major strength of the study is the large sample of AA older adults that is both 

systematically well characterized and geographically diverse. The use of a standardized 

NTB (the UDS) and the uniform acquisition of data on SMCs allow insight into the clinical 

importance of SMCs in AA older adults. It also shows the broad generalizability given the 

geographic diversity from which the sample was derived.

In summary, the present data clearly demonstrates that SMCs are associated with lower 

cognitive test scores cross-sectionally. If older AAs are at a higher risk of developing further 

memory problems due to a neurodegenerative process, findings of the current study suggest 

that SMCs may be a useful diagnostic tool coupled with the results of an NTB. Additional 

work is needed to determine if such SMCs are further associated with the risk for a clinical 

cognitive transition to mild cognitive impairment or dementia in an AA older adult 

population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Probability of reporting a Subjective Memory Complaint (SMC) as a function of Logical 

Memory delayed recall and Digit Span Backward longest span. Participants whose delayed 

recall performance approached an impaired range (i.e., < −1 SD) were more likely to report 

a SMC when they had higher working memory capacities. However, for participants whose 

delayed recall was in an unimpaired range, reporting a SMC was unrelated to working 

memory capacity.
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Table 1.

Participant Characteristics

No SMC SMC

Continuous Variables M SD M SD d 95% CI

Age 70.058 5.340 70.411 5.203 0.067 −0.07, 0.21

Education 14.747 2.837 14.337 3.033 0.142 0.00, 0.28

Adjusted-GDS 0.895 1.531 1.678 2.228 0.452 0.31, 0.60

Medication Count 5.028 3.888 5.112 4.232 0.021 −0.12, 0.16

Hachinski 0.877 0.787 1.093 1.281 0.231 0.09, 0.37

   Discrete Variables % n % n v 95% CI

Male 0.210 160 0.213 55 0.004 0.00, 0.07

Hypertension in Histrory 0.719 538 0.728 179 0.008 0.00, 0.07

Family History Reported 0.448 342 0.535 138
0.083 0.03, 0.10

Family History Unavailable 0.098 75 0.105 27

Enrolled to Have Evaluation 0.121 92 0.112 29 0.011 0.00, 0.07

Referral Source was PCP 0.062 47 0.101 26 0.066 0.01, 0.14

Informant Concerns 0.035 25 0.253 62 0.331 0.26, 0.40

Note: Bolded effect sizes have p < 0.05. Adjusted-GDS is the sum of the 15-item GDS mins the “Do you have more problems with memory than 
most?” item. GDS = Geriatric Depression Scale. SMC = subjective memory complaint. PCP = primary care provider.
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Table 2.

Neuropsychological Test Battery Raw Means and SDs, and Standardized Score Means

No SMC SMC

Test MRaw SD MZ MRaw SD MZ d 95% CI

Mini-Mental Status Exam 28.64 1.24 0.31 28.58 1.31 0.31 0.002 −0.14, 0.14

Logical Memory Immediate 12.09 3.43 0.04 11.06 3.60 −0.19 0.252 0.11, 0.39

Logical Memory Delay 10.71 3.75 0.10 9.40 3.92 −0.17 0.290 0.15, 0.43

Logical Memory Delay Interval
a 21.95 7.33 23.88 7.77 0.261 0.12, 0.40

Digit Span Forward Correct 8.14 1.99 −0.28 7.83 1.95 −0.39 0.115 0.03, 0.26

Digit Span Forward Long 6.53 1.07 −0.24 6.39 1.08 −0.33 0.099 0.04, 0.24

Digit Span Backward Correct 5.86 2.07 −0.31 5.79 1.92 −0.30 0.009 −0.13, 0.15

Digit Span Backward Long 4.40 1.16 −0.31 4.41 1.14 −0.26 0.056 −0.09, 0.20

Animals 17.54 4.82 −0.47 16.43 4.68 −0.63 0.187 0.05, 0.33

Vegetables 14.36 3.81 0.97 13.27 3.71 0.73 0.229 0.09, 0.37

Trail Making Test A 42.98 19.70 −0.69 44.05 18.86 −0.72 0.024 0.12, 0.17

Trail Making Test B 119.12 61.87 −0.77 130.53 65.67 −0.96 0.152 0.01, 0.29

Digit Symbol 42.25 11.02 −0.08 39.76 11.21 −0.25 0.182 0.04, 0.32

Boston Naming 25.24 4.01 −0.91 24.28 4.77 −1.18 0.199 0.06, 0.34

Note: Effect sizes were computed using z-scores adjusted for age, sex, and education using formulae from Shrick et al. (2011). Bolded ds have ps < 
0.05. SMC = Subjective Memory Complaint.

a
Participants reporting a SMC had lower Logical Memory Delay scores than those without SMC when analyzing only participants with a delay 

interval ≥ 23min.
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Table 3.

Generalized Linear Mixed Model Predicting Subjective Memory Complaints

Fixed Effects Coef. SE z p 95% CI

Intercept 0.373 0.195 −5.057 0.000 0.250 0.550

Age 0.984 0.016 −1.018 0.309 0.953 1.015

Male 0.752 0.211 −1.349 0.177 0.494 1.134

Education 0.969 0.028 −1.095 0.273 0.917 1.025

Adjusted-GDS 1.220 0.043 4.653 0.000 1.122 1.328

Medication Count 1.006 0.022 0.267 0.790 0.963 1.050

Hachiniski 1.193 0.084 2.097 0.036 1.012 1.410

Enrolled to Have Evaluation 1.206 0.288 0.649 0.516 0.678 2.114

Referral Source was PCP 1.690 0.300 1.751 0.080 0.926 3.026

Family History Not Reported 0.704 0.166 −2.111 0.035 0.507 0.975

Family History Unavailable 0.857 0.275 −0.560 0.575 0.493 1.460

Logical Memory Delay 0.690 0.092 −4.042 0.000 0.575 0.825

Digit Span Backward Long 1.202 0.086 2.151 0.031 1.016 1.424

Digit Symbol 0.833 0.091 −2.006 0.045 0.696 0.996

Random Effects SD ICC X2 p 95% CI

NACC Site 1.986 0.125 27.627 0.000 1.532 2.901

Note: Values for coefficients and 95% CIs have been exponentiated from raw output; i.e., they can be read in the table as odd ratios. GDS = 
Geriatric Depression Scale. ICC = intraclass correlation. NACC = National Alzheimer’s Coordinating Center. PCP = Primary care provider.
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