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Abstract

Background—The relation between the source of cognitive complaint and objective cognitive 

performance is not well understood.

Objective—Examine self and informant cognitive complaint as predictors of objective cognitive 

and functional trajectory in non-demented elders.

Methods—Participants from the National Alzheimer’s Coordinating Center had a baseline 

diagnosis of normal cognition (NC; n=6133, 72±8 years, 68% female) or mild cognitive 

impairment (MCI; n=3010, 74±8 years, 55% female). Four independent groups defined cognitive 

complaint: no complaint, self-only complaint, informant-only complaint, or mutual complaint 

(both self and informant complaint). Linear mixed model regression analyses related complaint 

status (referent was no complaint) to cognitive and functional trajectories, adjusting for age, sex, 

race, education, and follow-up period.

Results—Among NC participants, mutual complaint related to faster decline in global cognition 

(p<0.0001), language (all p-values<0.0001), processing speed (p=0.0002), and executive 

functioning (p=0.0006). Informant-only complaint related to faster decline in global cognition 

(p=0.0001) and processing speed (p=0.0001). Self-only complaint related to greater decline in 

immediate (p<0.0001) and delayed (p=0.0005) episodic memory. In MCI, mutual complaint 
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related to faster decline in global cognition (p<0.0001), verbal episodic memory (all p-

values<0.0001), language (all p-values<0.0001), and processing speed (all p-values<0.0006). 

Informant-only or self-only complaint associations with cognitive trajectory did not survive 

correction factor for multiple comparisons.

Conclusion—Cognitive complaint appears to have clinical significance, as it is related to 

declines in objective cognitive performance over time. Mutual complaint was associated with the 

worst cognitive trajectory in both NC and MCI elders, highlighting the importance of 

incorporating an informant into evaluation of elders whenever feasible.
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Introduction

Cognitive complaint, or a concern regarding a change in cognition, is a diagnostic criterion 

for mild cognitive impairment (MCI) [1], a prodromal phase of Alzheimer’s disease (AD), 

because complaints purportedly represent a clinically relevant change in cognitive health 

[2]. More recent work in non-demented older adults supports the inclusion of cognitive 

complaint as a diagnostic criterion for MCI by linking cognitive complaint with AD 

pathology quantified in vivo with amyloid imaging [3] or ex vivo with post-mortem markers 

[4]. Furthermore, among adults without dementia, cognitive complaint is associated with 

structural imaging evidence of smaller medial temporal lobe volumes [5], a region 

profoundly affected by AD neuropathology [6].

Despite evidence that cognitive complaint may be an early manifestation of unhealthy brain 

aging, it remains unclear how cognitive complaint aligns with objective cognitive 

performance in non-demented adults. Individuals with cognitive complaint experience 

global cognitive decline as compared to individuals with no complaint [7], and cognitive 

complaint correlates with declines in information processing speed [8] and episodic memory 

[8,9]. However, not all studies to date report associations between complaint and cognitive 

performance among non-demented older adults [10].

One complicating factor in understanding how complaint relates to objective cognitive 

performance may be an overreliance on assessing self-only complaint [7,11]. Rather, the 

presence of an informant report, either alone or in conjunction with a self complaint, has 

been shown to be more prognostically useful in predicting diagnostic conversion [12,13]. 

However, there has been limited empirical consideration of how informant complaint alone 

or in combination with self complaint relates to cognitive and functional trajectories. This 

gap in the literature is noteworthy, as the MCI diagnostic criterion for cognitive complaint 

allows for multiple sources of complaint, including the patient (self), someone close to the 

patient (informant), or the clinician treating the patient [1]. Understanding the clinical 

implications of different cognitive complaint sources may aid in clarifying the ambiguity of 

complaint and help clinicians better identify individuals at risk for cognitive decline.
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The current study reconciles the prognostic properties of cognitive complaint in relation to 

longitudinal cognitive and functional trajectories of individuals with normal cognition (NC) 

and MCI. We consider how different sources of complaint relate to changes in cognition and 

instrumental activities of daily living (IADLs) over time. Leveraging the National 

Alzheimer’s Coordinating Center (NACC) database, we hypothesize that NC and MCI 

individuals with mutual complaint (i.e., a combination of self complaint and informant 

complaint) will experience more cognitive and functional decline than peers with no 

cognitive complaint or only one type of complaint (i.e., self-only complaint or informant-

only complaint). Because episodic memory loss is often the first clinical symptom of AD 

[14], we hypothesize relations will be stronger between cognitive complaint and episodic 

memory declines compared to other cognitive domains.

Materials and Methods

Participants

As previously described [15], NACC electronically stores participant information collected 

from 34 past and present National Institute on Aging-funded Alzheimer’s Disease Centers. 

Participant recruitment methods vary across sites but mostly include clinician-referrals or 

self-referrals from community outreach efforts. Participants complete annual visits involving 

collection of demographic information, medical history, neurological examination, and 

neuropsychological assessment [16]. Participants evaluated between 9/01/2005 and 

9/01/2013 as part of the Uniform Data Set with a baseline diagnosis of NC or MCI were 

included (diagnostic details are below). Figure 1 summarizes inclusion and exclusion details, 

resulting in a total sample of 8827 participants. The study received Institutional Review 

Board approval prior to data access or analysis.

Cognitive Diagnostic Classification

Cognitive diagnosis was based upon clinician judgment or consensus at baseline using 

neuropsychological performance, neurological examination results, and medical history 

details. Classifications included:

1. NC was defined as Clinical Dementia Rating (CDR) [17]=0 (no dementia), no 

deficits in activities of daily living attributable to cognitive impairment, and no 

evidence of objective cognitive impairment defined as standard scores falling 1.5 

standard deviations within the age-adjusted normative mean on all cognitive tests 

[18].

2. MCI was based upon Petersen criteria [19] and defined as a CDR=0 (no dementia) 

to 1.0 (mild severity of impairment); spared IADLs; report of cognitive change by 

the participant, informant, or clinician; objective cognitive impairment in at least 

one domain (i.e., performances falling greater than 1.5 standard deviations outside 

the age-adjusted normative mean) or a significant cognitive decline over time; and 

absence of dementia.
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Cognitive Complaint

In the NACC Uniform Dataset, cognitive complaint is reported by the clinician 

dichotomously as present or absent for the participant (self) and the informant based on a 

clinical interview with both parties [13]. There are no specific methods for querying 

cognitive complaint, but examples for capturing such information during clinician-facilitated 

interviews include asking CDR questions about memory status (i.e., “Do you have problems 

with your memory or thinking?” or “Does s/he have problems with his/her memory or 

thinking?”) or general questions about memory and thinking abilities (e.g., “Do you feel that 

you have been having a significant problem with your short term memory?” or “Are you 

worried about the participant’s short-term memory?”). Based on the dichotomous 

classification (present/absent) made by the clinician, four mutually exclusive groups were 

created for the current study: (1) no complaint, (2) self-only complaint, (3) informant-only 

complaint, or (4) mutual complaint (both self and informant complaint).

Neuropsychological Assessment

As part of the Uniform Data Set, all participants completed a common neuropsychological 

protocol assessing multiple cognitive systems [18]. See Table 1 for details on this protocol.

IADLs Assessment

Information about IADLs was collected via the clinician-rated Functional Activities 

Questionnaire (FAQ) [20]. Each FAQ item is rated by the clinician based on information 

gathered from the participant and informant during the clinical interview. This tool allows 

for gradations in functioning where individuals can complete a task normally (0), complete a 

task with difficulty but independently (1), complete a task with assistance (2), or be 

completely dependent for the task (3). Higher scores represent worse functional abilities. 

See Table 1 for more details.

Statistical Analyses

Baseline cognitive and functional performances were compared across the four complaint 

categories separately by diagnostic group (i.e., NC, MCI) using Kruskal-Wallis tests for 

continuous variables or Pearson’s chi-square tests for categorical variables. To account for 

repeated measurements within the same participant, generalized linear mixed models 

compared the complaint categories to longitudinal cognitive and functional trajectories 

measured at each annual time point. To determine the appropriate link functions for each 

outcome, histograms for the baseline cognitive and functional measures were plotted 

separately for each diagnostic group. Based on results, the identity link function was used 

for all cognitive measures, and the log link function was applied to the FAQ data. For all 

regression models, fixed effects included baseline clinical characteristics (i.e., age, sex, 

education, and self-declared race defined as White or non-White), and cognitive complaint 

category. For all models, random effects included follow-up period (defined as time from 

first visit to the most recent visit) for each observation. No complaint was used as the 

referent for comparisons between the complaint categories. Interaction between follow-up 

period and cognitive complaint was included to capture different trajectories between 

cognitive complaint categories. Random intercept and random slope for years of follow-up 
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were considered to allow individual-specific trajectories. Beta-coefficients for the 

interaction terms characterized the difference in slope between the complaint subgroups with 

no complaint as the referent. Beta-coefficient interpretations for FAQ were based on log-

scale due to the use of the log link function, and higher scores on Trail Making Test Part A, 

Trail Making Test Part B, and FAQ indicated worse performance. Positive beta-coefficients 

for the length of follow-up correspond to worse performance for these three tests. For 

demographic and clinical comparisons, significance was set a priori at p<0.0015 based on a 

Bonferroni correction factor (i.e., α=0.05/34 comparisons). For hypothesis testing, 

significance was set a priori at p<0.00069 based on a Bonferroni correction factor (i.e., 

α=0.05/72 comparisons). Analyses were conducted using R 2.14.1 with the lmer function 

from lme4 package.

Results

Participant Characteristics

At baseline, participants included 6133 NC and 3010 MCI individuals. Among NC 

participants, the four cognitive complaint subgroups did not differ on age (p=0.04), race 

(p=0.13), or education (p=0.03) but differed with respect to sex and follow-up period (p-

values<0.001). The complaint subgroups differed on many baseline cognitive tests and the 

FAQ. See Table 2 for details.

Among MCI participants, the complaint subgroups did not differ for age (0.003), education 

(p=0.003), or follow-up period (p=0.87) but did differ with respect to sex and race (p-

values<0.001). The complaint subgroups differed on many baseline cognitive tests and the 

FAQ. See Table 2 for details.

Informant Characteristics

Informants were primarily spouses (NC=48%, MCI=58%) but also included adult children 

(NC=24%, MCI=24%), other relatives (NC=9%, MCI=6%) or close friends (NC=19%, 

MCI=12%). A majority of informants saw or spoke to the participant at least weekly 

(NC=81%, MCI=90%).

Cognitive Complaint & Longitudinal Cognitive & Functional Performances Among NC 
Participants

Compared to NC participants with no complaint, NC participants with a mutual complaint 

had greater decline on Mini-Mental State Examination (MMSE, p<0.0001), Boston Naming 

Test (p=0.0001), Vegetable Naming (p<0.0001), Trail Making Test Part A (p=0.0002), and 

Trail Making Test Part B (p=0.0006). No between-group differences in trajectory were seen 

on Logical Memory Immediate Recall (p=0.02), Logical Memory Delayed Recall (p=0.09), 

Animal Naming (p=0.02), Digit Span Forward (p=0.19), Digit Symbol Coding (p=0.003), or 

Digit Span Backward (p=0.003), even when a less stringent correction factor (i.e., Hochberg 

method, p-value<0.001) was considered.

Compared to NC participants with no complaint, NC participants with an informant-only 

complaint declined faster on MMSE (p=0.0001) and Digit Symbol Coding (p=0.0001). No 
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between-group differences were detected on Logical Memory Immediate Recall (p=0.03), 

Logical Memory Delayed Recall (p=0.004), Boston Naming Test (p=0.009), Animal 

Naming (p=0.004), Vegetable Naming (p=0.004), Digit Span Forward (p=0.74), Trail 

Making Test Part A (p=0.001), Trail Making Test Part B (p=0.03), or Digit Span Backward 

(p=0.03), even when a less stringent correction factor was applied (p-value<0.001).

Compared to no complaint, NC participants with a self-only complaint declined more 

rapidly on Logical Memory Immediate Recall (p<0.0001) and Logical Memory Delayed 

Recall (p=0.0005). No differences between no complaint and self-only complaint were 

found for the remaining cognitive tasks (all p-values>0.009) even when a less stringent 

correction factor was applied (p-value<0.001). Also, there was no difference between no 

complaint and any of the other complaint subgroups for functional trajectory (all p-

values>0.65). See Table 3 and Figure 2a for details. When models were recalculated to 

include data collection site as a random effect, findings were essentially unchanged (data not 

shown).

Cognitive Complaint & Longitudinal Cognitive & Functional Performances Among MCI 
Participants

Compared to the no complaint referent, MCI participants with a mutual complaint declined 

faster on the MMSE (p<0.0001), Logical Memory Immediate Recall (p<0.0001), Logical 

Memory Delayed Recall (p<0.0001), Boston Naming Test (p<0.0001), Animal Naming 

(p<0.0001), Vegetable Naming (p<0.0001), Digit Symbol Coding (p<0.0001), and Trail 

Making Test Part A (p=0.0006). When a less stringent correction factor was applied (p-

value<0.001), participants with mutual complaint declined faster than the referent on Trail 

Making Test Part B (p=0.0009) and Digit Span Backward (p=0.001). No difference was 

seen on Digit Span Forward (p=0.01).

Compared to the no complaint referent, MCI individuals with an informant-only complaint 

did not differ with respect to trajectory on any cognitive measure. When a less stringent 

correction factor was applied (p-value<0.001), faster decline was observed for Animal 

Naming (p=0.0009). No difference was detected on the remaining cognitive tests (all p-

values>0.002). Self-only complaint was not associated with faster decline on any of the 

cognitive measures as compared to the no complaint referent (all p-values>0.19). Also, there 

was no difference in functional trajectory between no complaint and the other complaint 

subgroups (all p-values>0.04). See Table 3 and Figure 2b for details. When models were 

recalculated to include data collection site as a random effect, findings were unchanged 

(data not shown).

Discussion

Leveraging a large, multicenter cohort, we related different sources of cognitive complaint 

at baseline (i.e., no complaint, self-only, informant-only, and mutual complaint) to cognitive 

and functional outcomes over an approximate two-year follow-up period. When applying a 

stringent correction factor for multiple comparisons, results suggest that in NC participants, 

relative to the no complaint referent, a mutual (i.e., both self and informant) complaint was 

related to more rapid decline in global cognition (MMSE), lexical retrieval (Boston Naming 
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Test), rapid word generation (Vegetable Naming), information processing speed (Trail 

Making Test Part A) and executive functioning (Trail Making Test Part B). Similarly, in 

MCI, a mutual complaint relative to no complaint was related to faster decline in global 

cognition (MMSE), lexical retrieval (Boston Naming Test), rapid word generation (Animal 

Naming, Vegetable Naming), information processing speed (Trail Making Test Part A), and 

episodic memory (Logical Memory Immediate Recall, Logical Memory Delayed Recall).

When considering participants with only one source of complaint, informant-only complaint 

in NC was related to faster decline in global cognition (MMSE) and information processing 

speed (Digit Symbol Coding). In contrast, informant-only complaint was not associated with 

trajectory in any cognitive domain after correction for multiple comparisons in MCI. NC 

participants with self-only complaint compared to no complaint evidenced faster decline in 

episodic memory (Logical Memory Immediate Recall, Logical Memory Delayed Recall); 

however, in MCI, self-only complaint was unrelated to any cognitive decline. In both NC 

and MCI diagnostic groups, none of the complaint categories (self-only, informant-only, or 

mutual) were associated with functional changes over the follow-up period in comparison to 

the no complaint referent.

The present results suggest that cognitive complaint is related to poorer cognitive trajectory 

in both NC and MCI elders (though there are variations in the pattern of associations 

between complaint categories and diagnostic groups). Findings highlight the clinical 

significance of complaint as a potential clinical marker of early neurodegenerative disease, 

especially among the NC participants, who have been determined by a clinician or 

consensus team to have normal cognition at baseline. Nevertheless, NC participants with 

any form of complaint (i.e., mutual, informant-only, or self-only) relative to their peers 

without any complaint evidenced more rapid cognitive decline over the follow-up period. 

Furthermore, these declines occurred in cognitive domains preferentially affected in the 

early clinical phase of AD, including episodic memory [21], executive functioning [22], 

language [23], and processing speed [24].

Another notable observation of the current study is the strength of a mutual complaint in 

predicting cognitive decline over the relatively short follow-up period. Regardless of 

diagnostic status (NC or MCI), a mutual complaint as compared to no complaint was related 

to cognitive performance decline across multiple domains, such as language, information 

processing speed, and executive functioning. Our prior work relating cognitive complaint 

categories to diagnostic conversion supports the notion that when there is concordant 

concern from a patient and their loved one, the risk for future cognitive worsening is 

significantly greater [13].

In the clinic, patients and their loved ones often ascribe memory impairments to a diverse 

range of cognitive changes (e.g., older adults most often complain about problems with poor 

memory for names or lapses in concentration [25]). However, it is unclear whether self-only 

or informant-only complaints are unique to episodic memory changes (or related to more 

diverse cognitive functions) and whether such associations vary by diagnostic status. Among 

NC participants, our results suggest that informant-only complaint and mutual complaint are 

associated with diffuse cognitive changes, such as global cognition, language, or 
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information processing speed, but unrelated to episodic memory. While these latter findings 

differ from prior work in non-demented older adults where informant-only complaint is 

associated with memory decline over time [12], many prior studies suggest that informant-

only complaint measures tap global cognition [26] or multiple areas of cognition [27]. It is 

plausible that informants who endorse the presence of diffuse cognitive changes do so only 

after observing a higher threshold of cognitive changes, reflecting a more advanced stage of 

neuropathological changes. For example, Tierney et al., [28] found that informants of 

memory clinic patients who develop clinical AD reported greater cognitive problems two 

years prior to the diagnosis than informants of patients who did not develop AD.

There are several null findings that warrant brief discussion. First, in contrast to the diffuse 

associations seen between informant-only complaint and cognitive decline in NC 

participants, informant-only complaint was unrelated to any cognitive decline in the MCI 

group. If we applied a more lenient significance threshold (p<0.001 versus p<0.00069), 

several associations would have emerged for the informant-only complaint group, including 

faster decline in cognitive processes commonly affected by AD (i.e., global cognition, 

delayed episodic memory, lexical retrieval). However, a more lenient threshold increases the 

probability of a false positive observation. Another null result worth mentioning is that 

among MCI participants, self-only complaint was unrelated to decline across all eleven 

cognitive measures tested. The absence of an association, especially with episodic memory 

performance, may be attributable to anosognosia or compromised meta-memory seen in 

MCI [29] and early AD [30]. Third, regardless of diagnostic status, all three complaint 

categories, relative to no complaint, were unrelated to decline on Digit Span Forward. This 

attention measure may be less sensitive to early cognitive changes associated with AD [31]. 

Finally, there was no association between complaint status and change in FAQ score over 

time in either diagnostic group, potentially because meaningful functional changes rarely 

occur in cognitively normal elders and are very mild in MCI [32]. Alternatively, FAQ may 

be insufficiently sensitive to the earliest forms of change. More sophisticated assessment of 

early functional errors may offer a sensitive approach to modest functional changes in MCI 

relative to NC elders [32]. Future studies may explore relating complaints to error-based 

functional assessment tools [33] rather than more global IADLs measures [20].

The current study has a number of strengths. The extensive NACC UDS neuropsychological 

protocol allowed for comparison of complaint in relation to general cognition as well as 

specific cognitive systems strongly implicated in AD (i.e., language, episodic memory, 

executive functioning). The large NACC sample size offered power to detect even modest 

effects across cognitive measures. Additionally, the diagnostic criteria for NC and MCI are 

standard across participating sites. The longitudinal follow-up and inclusion of self and 

informant complaint alone and in combination (mutual complaint) represent important 

methodological strengths, allowing us to better characterize relations between complaint and 

cognitive and functional trajectory.

Despite these strengths, there are some essential limitations of the current study. Participants 

comprising the NACC dataset represent a convenience sample, including clinician-referrals 

and community-based volunteers who are predominantly White and well-educated. 

Exclusion criteria eliminated participants with confounding medical histories (e.g., 
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psychiatric disorder, head trauma, stroke, transient ischemic attack). These factors 

collectively limit the generalizability of our findings. Additionally, the two-year follow-up 

period was relatively short, potentially limiting our detection of meaningful cognitive 

decline in the cognitively normal participants. Ideally, the large sample size offsets this 

limitation by providing more power to detect subtle cognitive changes within the short 

follow-up timeframe; however, we cannot rule out the possibility that additional significant 

observations might have emerged had the timeframe been more robust. Another limitation is 

that the dichotomous coding of complaint does not allow for gradations of complaint 

severity. Finally, methods for determining cognitive complaint likely vary across sites, 

contributing unwanted variance in our statistical models and limiting the ability to detect a 

statistically significant association that might otherwise exist. For example, complaint can be 

assessed by one question [34] or a multi-item questionnaire [35]. There are various ways to 

query about complaint, including comparing cognition to one’s own past abilities [36], 

comparing cognition to one’s peers [37], judging cognition based upon the ability to perform 

a functional task [38], or using various assessment tools (i.e., measures of memory abilities, 

everyday functioning, dysexecutive questionnaire). Different complaint questions may have 

varying degrees of association with objective cognitive performance [39]. Moving forward, 

standardization of cognitive complaint definitions and assessment methods will be important 

to minimize or eliminate this problem.

This study enhances existing literature on the clinical relevance of cognitive complaints by 

methodologically integrating the informant’s perspective of cognitive changes in relation to 

cognitive and functional trajectories in older adults. Findings suggest that a mutual 

complaint, regardless of baseline diagnostic status, is associated with the greatest decline 

across a wide range of cognitive abilities. These results, which are most notable in MCI, 

highlight that the inclusion of informant report may increase sensitivity for predicting 

cognitive outcomes in comparison to information gathered exclusively from the identified 

patient [40]. Findings stress the importance of incorporating an informant whenever possible 

into memory loss work-ups for older adults.
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Figure 1. Participant Inclusion & Exclusion Details
Note: The exclusion numbers provided are not mutually exclusive; missing data includes 

demographic variables at baseline (i.e., race, education) and complaint status at baseline; 

cognitively impaired-not MCI were excluded due to non-standardized classification criteria. 

Within the missing data category (n=10,155), 470 individuals (<5%) were excluded due to 

missing informant report of complaint.

Gifford et al. Page 13

J Alzheimers Dis. Author manuscript; available in PMC 2015 February 03.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Gifford et al. Page 14

J Alzheimers Dis. Author manuscript; available in PMC 2015 February 03.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. 
a. Mean change in raw cognitive test performance over 3 years for NC participants

b. Mean change in raw cognitive test performance over 3 years for MCI participants

Note: MMSE=Mini-Mental State Examination, LM-I=Logical Memory Immediate Recall, 

LM-II=Logical Memory Delayed Recall, BNT=Boston Naming Test; FAQ=Functional 

Activities Questionnaire. *=higher scores reflect worse performance
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Table 1

Neuropsychological & Functional Protocol

Domain Test Description Range

Global Cognition Mini-Mental State Examination [41] Measures global cognitive status 0–30

Learning and Memory

Logical Memory Immediate Recall 
[42]

Assesses immediate verbal episodic learning for details of 
short story

0–25

Logical Memory Delayed Recall [42] Assesses delayed verbal episodic retrieval for details of 
short story after a 20-minute delay

0–25

Language

Animal Naming [43] Measures ability to rapidly generate words from a 
specified category

n/a

Vegetable Naming[44] Measures ability to rapidly generate words from a 
specified category

n/a

Boston Naming Test-30 Item [45] Assesses confrontation naming and lexical retrieval 
abilities

0–30

Attention Digit Span Forward [42] Measures attention and concentration 0–12

Information Processing

Digit Symbol Coding [42] Measures speed of visuo-motor processing 0–93

Trail Making Test Part A [46] Measures visual-scanning and attention in a number 
sequencing task

0–150

Executive Functioning

Trail Making Test Part B[46] Measures sequencing and mental flexibility in a number 
and letter set-shifting task

0–300

Digit Span Backward [42] Measures working memory 0–12

Instrumental Activities of 
Daily Living

Functional Activities Questionnaire 
[20]

Measures capacity to complete independent activities of 
daily living

0–30
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