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Abstract

Previous research has identified patterns of cognitive deficits in patients with Alzheimer disease 

(AD), but little is known about their pattern of daily functional impairment. A total of 49 patients 

with AD and 52 healthy elderly controls were administered neuropsychological tests as well as the 

Direct Assessment of Functional Status (DAFS) test, an observation-based test of activities of 

daily living (ADLs). In this project, we assessed 14 separate tasks assessed by the DAFS. To 

analyze the data, 4 cognitive domains were created using neuropsychological composite z scores 

(means and standard deviation obtained from control data) for patients with AD. Results revealed 

that patients with AD performed worse on the memory, language, and visual-spatial relative to the 

executive domain. Additionally, patients with AD performed poorer than the controls on nearly all 

14 DAFS tasks, with their worse performance being on the shopping-related tasks which, in part, 

requires memory skills. Logistic regression revealed better specificity than sensitivity 

classifications based on the DAFS tasks, and stepwise regression analyses indicated that cognitive 

domains predicted specific aspects of functional abilities. These findings suggest that patients with 

AD display a distinct pattern of ADLs performance, that traditional neuropsychological tests are 

useful in predicting daily functioning, and the DAFS has some strengths and weaknesses in 

classifying AD and controls.
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Introduction

Alzheimer disease (AD) is a neurodegenerative disorder that is characterized by progressive 

cognitive deterioration and associated decline in activities of daily living (ADLs). The 

hallmark of AD is impairment in episodic memory, evidenced by studies demonstrating 

inadequate encoding and retrieval of verbal and nonverbal information,1–3 even in the very 

mild stages of the illness.4 However, from decades of research, it is clear that multiple 

cognitive domains are affected as the disease progresses. Research has documented 

significant deficits in visual-spatial5 and language.4,6 To the degree that executive skills are 

affected in AD is somewhat equivocal. Some studies suggest that this domain is relatively 

preserved during the early stages of the disease,5,7 while others demonstrate equal or greater 

impairment of this cognitive domain relative to the others.8,9

It has been helpful to identify specific patterns of cognitive impairment in AD as the 

diagnosis of this disorder still remains one of exclusion. Patterns of deficits, such as 

documenting greater impairment in the domain of memory versus executive functioning, are 

essential for differential diagnostic purposes as well as for treatment planning. For these 

same reasons, it would be advantageous to identify patterns of daily functioning deficits in 

this group of patients, particularly those in the early stages. It would be specifically helpful 

to identify, of the many daily functioning skills, which skill in patients with early stage AD 

is likely to initially display the greatest difficulty with and whether the domain that shows 

the greatest impairment corresponds to a domain-specific cognitive deficit observed on 

neuropsychological tests.

The presence of deficits in daily functional abilities has been mostly demonstrated with the 

use of informant-rated instrumental-activities-of-daily-living measures.10,11 However, 

studies have revealed that caregivers tend to over- or underestimate the patient’s capabilities 

when using rating measures primarily due to the nature of the relationship and/or the level of 

burden being experienced by the caregiver.12–14 For this reason, observation-based daily 

functional tasks are likely to be more accurate. There is some evidence to suggest that these 

measures adequately correlate with neuropsychological tests and that in fact, some 

neuropsychological tests effectively predict specific types of daily functioning.15–17 For 

example, in a study by Farias et al16 various domains of cognitive dysfunction in patients 

with AD was examined in relation to domains of daily functioning using an observation-

based ADLs tasks. They found that the neuropsychological test scores of patients with AD 

accounted for approximately 50% of the overall variability found in an observation-based 

daily functional measure. More specifically, they found that performance on specific 

cognitive domains, such as visual-spatial and executive skills, best predicted certain daily 

tasks, such as balancing a checkbook. In a recent study,15 we also demonstrated that some 

executive functioning tests (eg, Wisconsin Card Sorting Test) better predicted certain aspects 

of daily functioning (eg, communication such as preparing a letter to be mailed).

While the studies mentioned above have found relationships between cognitive and daily 

functional abilities in patients with AD, it is not clear whether the domains of functioning 

and magnitude of ADLs deficits are similar to those demonstrated on cognitive tasks. 

Additionally, while cognitive tasks are administered in order to assess dementia and/or 
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specific deficits in cognitive domains, very few clinicians actually assess daily functioning. 

In a recent survey of almost 750 members of neuropsychological societies, Rabin et al18 

found that only approximately 35% of the sample actually used a form of ecologically 

oriented functional measure and of those, very few appeared to use a comprehensive, 

performance-based measure. This suggests that if we understand the pattern of daily 

functional performance of patients with AD and how neuropsychological measures predict 

such functioning, clinicians who do not administer such tasks routinely can at least draw on 

empirical data to predict the level of daily dysfunction.

Thus, the present study had the following aims. First, we were interested in examining the 

pattern of domain-specific and severity of deficits on a daily functional task as compared 

with the pattern and severity deficits in specific neurocognitive domains in a group of 

patients with mild-stage AD. The purpose was to compare and contrast the cognitive and 

functional domains that displayed the earliest decline in a group of patients with mild AD. 

Second, we were interested in examining the extent to which particular cognitive deficits 

best predict specific domains of daily dysfunction in these patients with mild-stage AD in 

order to gain better understanding of the cognitive process required for specific daily 

functional tasks. Finally, we were interested in learning which specific functional tasks best 

differentiate dementia patients from normal controls.

Methods

Participants

A total of 49 patients with AD and 52 healthy age- and education-matched older adults 

(controls) participated. Patients with AD were recruited from 3 sites, including an 

Alzheimer’s Association Center, a hospital-based geriatric center, and a Veterans 

Administration healthcare center. All participants were referred to the study with a 

predetermined diagnosis of AD, based on clinical evaluation by their primary physician 

and/or neurologist using the the National Institute of Neurological and Communicative 

Diseases and Stroke-Alzheimer’s Disease and Related Disorders Association (NINDC-

ADRDA) criteria for probable AD.19

Healthy, age- and education-matched controls were also recruited in order to (1) use their 

neuropsychological test scores for computing composite scores for patients with AD, and 2) 

use for analysis to determine sensitivity and specificity classification rates for groups using 

subscales of the daily functional test. The controls were either partners of the patients with 

AD or recruited via newspaper advertisements, posted flyers, or by word-of-mouth. Controls 

and patients completed a comprehensive health questionnaire and were excluded if they had 

a history of significant, untreated medical conditions (e.g., diabetes, hypertension), 

psychiatric illness (e.g., depression), substance abuse, incidents of loss of consciousness for 

>5 minutes, and neurological disorders (with the exception of the diagnosis of AD for the 

patient group) that are known to affect cognitive functioning. Additionally, participants with 

major issues with mobility that would interfere with task performance were excluded from 

the study. All individuals were participating in a larger National Institutes of Health (NIH)-

funded research study comparing functional status among older people with dementia and 

without dementia. As part of the larger study, participants completed approximately 3 hours 

Razani et al. Page 3

J Geriatr Psychiatry Neurol. Author manuscript; available in PMC 2017 October 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of testing. Tests included observation-based ADLs tasks and a neuropsychological battery 

that included tests of memory, visual-spatial, abstract reasoning, and language skills.

The demographic information for the participants, including age, educational level, and 

Mini-Mental State Examination (MMSE) scores can be found in Table 1. As can be seen 

from this table, the participants were on average in their eighth decade of life and were 

relatively well educated. No significant differences were found between the groups on age, 

F(1, 99) = 2.42, P = .12, or education, F(1, 99) = .99, P = .32, but there were significantly 

larger number of male patients with AD (χ2 = 6.5, P < .01) and female normal controls (χ2 

= 18.13, P < .001). Mini-Mental State Examination scores for the patients with AD were 

significantly lower than that of the normal controls, F(1, 99) = 54.59, P < .001. Nonetheless, 

the AD group, on average, was in the mild stages of dementia.

Measures

Daily Functional Measure

The Direct Assessment of Functional Status (DAFS)20 is a performance-based measure of 

daily activities, which was specifically designed to be used in patients with dementia. It is a 

well-validated measure of functional ability with high inter-rater and test–retest reliability.20 

Briefly, the DAFS has demonstrated inter-rater reliabilities (κs) mostly in the mid .9 range, 

with the lowest for a particular subscale being .91. This test also shows high test–retest 

reliability with Cohen κs ranging from .57 to .92 for the individual subscales. Finally, good 

convergent and discriminative validities have been displayed when the DAFS was compared 

with brief functional screening tests (ie, r =−.59 when correlated with the Blessed Dementia 

Rating scale). This instrument assesses 7 functional domains, which then can be partitioned 

into more specific tasks: (1) time orientation assesses (a) ability to tell time using a clock (8 

points) and (b) orientation to person, place, and date (8 points); (2) communication skills 
assesses (a) the ability to use a telephone (8 points) and (b) the ability to prepare and mail a 
letter (6 points); (3) transportation skills assesses (a) the ability to identify road signs (10 

points) and knowing driving rules (3 points); (4) financial skills assesses (a) the ability to 

identify currency (7 points), (b) the ability to count currency (4 points), (c) the ability to 

write a check (4 points), (d) the ability to balance a checkbook (of 4 points); (5) shopping 
skills assesses (a) the ability to “shop” from a mock grocery store by freely recalling 
shopping items (6 points), (b) “shop” by recognizing items (6 points), and (c) “shop” with a 
list (4 points). The ability to make correct change (1 point) is also included on the shopping 

skills subscale, but for the purposes of this study and for analysis it was separated as its own 

subscale. Finally, the DAFS has 2 other scales that involve grooming and eating abilities, 

which most participants scored a near perfect score and thus were not included in the 

analyses. Examiners presented the specific tasks to the participants and rated their ability 

based on observed performance.

Neuropsychological Measures

Memory tests—The California Verbal Learning Test–Short Form (CVLT-SF)21 is a 

measure of rote verbal learning and memory in which a list of 9 words is presented over 4 

trials and recalled after a 10-minute delay. This test produces a number of outcome 
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measures, including total words recalled during the learning trials and items recalled after a 

10-minute delay. For the purposes of this study, we calculated a “percentage savings score” 

outcome measure by dividing free recall of items after the 10-minute delay period by the 

number of items recalled during the last (fourth) learning trial and multiplying by 100.

The Rey-Osterrieth Complex Figure22 (ROCF) 30-minute delay is a test of visual memory in 

which participants are asked to reproduce from memory a complex design they were asked 

to copy 30 minutes prior. The Meyer and Meyer23 scoring method was used in which the 

complex drawing was divided into18 components and each component is given a score 

ranging from 0 to 2, for a total score of 36 points for a perfect drawing. Again, we were 

interested in the savings of information, thus a percentage savings score was calculated by 

dividing the points earned after the 30-minute delay portion by the points earned during the 

initial drawing of the design and this ratio was then multiplied by 100.

Executive functioning test—Wisconsin Card Sorting Test24 (WCST) is a complex test 

of cognitive flexibility and reasoning ability. Participants are required to match 64 stimulus 

cards to 4 key cards. The cards can be matched based on 3 abstract principles: color, shape, 

or number. The participant is provided with very little feedback and has to use abstract 

reasoning skills to complete the task accurately. The test was manually administered and 

computer scored to increase scoring accuracy. There are several outcome measures and for 

the purposes of this project the total correct categorical sorts, total errors committed, and the 

number of perseverative (repetitive) errors committed were used.

Controlled Oral Word Association25 (for letters F, A, and S). This is a test of the 

participant’s ability to produce words starting with the letters F, A, and S in 1 minute per 

letter. The total number of correct words produced for each letter served as the outcome 

measures.

Language tests—Boston Naming Test–Shortened (BNT).26 Of the original 60 BNT 

items, on this shortened version, participants were asked to name 15 line drawn objects. If 

participants were unable to name objects freely, they were given semantic cues (ie, given a 

cue regarding the category to which an object belongs) and/or phonemic cues (ie, provided 

with the first syllable of the object name). Participants were given 1 point for each correct 

response that was freely provided or recalled with semantic cueing, for a total of 15 possible 

points.

Category fluency27,28 is designed to test the participant’s ability to produce words from a 

given category (ie, animals). As such, it is believed to be a test of language production drawn 

from semantic knowledge. The total number of correct words produced for the category 

“Animals” in 60 seconds served as the outcome measure.

Visual-spatial test—ROCF22 Copy condition—this portion of the test is designed to 

measure the participant’s ability to copy a complex line design. The Meyer and Meyer23 

scoring method was used so that participants were given full or partial credit for accurate 

recall and placement of 18 details of the design. A total score of 36 is possible.
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Data Analyses

Composite scores for each neuropsychological domain were computed in the following way. 

First, using means and standard deviations from the controls, patient scores were converted 

into z scores. This way, the degree to which patients deviated from “normal” performance 

was captured. Second, composite scores were created by averaging z scores of tests that 

represent 4 cognitive domains: memory, executive, language, and visual-spatial. Compiling 

composite scores is a method used in previous research,4,5 as it allows for management of 

the large number of outcome variables in some neuropsychological domains, as well as 

rendering performance metrics across tests comparable. The composite score for the 

neuropsychological domains was calculated in the following way: (1) the memory domain 
was computed by averaging the z scores for percentage savings responses on the CVLT-SF 

and ROCF; (2) the executive domain was computed by averaging the z scores for the WCST 

categories achieved, total errors committed, and number of perseverative errors committed, 

as well as the number of words produced during the F, A, S task; (3) the language domain 
was computed by averaging the z scores for words produced during the category fluency 

task and the number of correctly identified items on the 15-item BNT; and (4) the visual-
spatial domain was based on the z score value obtained for copying the ROCF design.

The neuropsychological composite z scores were then used as dependent variables so that 

performance of patients with AD across the various cognitive domains could be compared. It 

should be noted that z scores were adapted so that the greater the value, the better the 

performance.

To render performance metrics across the DAFS subscales comparable, subscale scores were 

converted into percentage correct responses by dividing the participant’s score obtained on a 

DAFS subscale by the total points possible on that sub-scale and multiplying by 100.

Results

Comparison of Neuropsychology Domains in AD

A multivariate analysis of variance (MANOVA) was performed in order to assess the pattern 

of domain-specific cognitive deficits in patients with AD. Composite z scores created for the 

memory, executive functioning, language, and visual-spatial domains were used as the 

dependent variables. The analysis revealed significant differences in performance by the 

patients with AD in the cognitive domains, Wilk Lambda F(3, 27) = 5.07, P < .0001. Least 

significant difference (LSD) post hoc analyses further revealed that patients with AD 

performed best in the executive functioning domain relative to all 3 other domains (P values 

< .05). While greater than nearly 1.5 standard deviation below normal controls, the AD 

group’s performance in the memory, language, and visual-spatial domains did not 

statistically differ. Figure 1 better illustrates this pattern of performance.

Comparison of DAFS Subscales

To better understand the pattern of test performance for patients with AD on the specific 

DAFS subscales, a repeated measures analysis of variance (ANOVA) was performed and the 

results revealed significant differences between the sub-scales, Wilk Lambda F(13, 37) = 
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33.44, P <.0001. Least significant difference post hoc analyses revealed multiple differences 

between the 14 subscales. The largest difference and most significant finding was that free 

recall shopping was the worse performed subscale relative to all of the others, followed by 

recognition of shopping items (which was performed worse than all other subscales except 

balancing a checkbook) and finally balancing a checkbook was performed worse than all 

other subscales (except for recognition of shopping items; all P values < .05). The data are 

presented in Figure 1 as well as Table 2. In Table 2, mean percentage correct values and 95% 

confidence intervals are presented for AD and controls. As can be seen, the controls 

performed at or near 100% on most subscales, with the shopping task being their worst 

performance. On the other hand, the patients with AD performed within the 90% accuracy 

range on only 3 subscales, with 6 subscales being performed at a 60% or less accuracy rate.

Classification Rate

In order to assess how well the DAFS subscales predict AD and control group membership, 

a series of logistic regression analyses were performed. The groups were designated as the 

dependent variable and each of the 14 DAFS subscales were entered individually in each 

analysis as the independent variable. The results for the analyses are presented in Table 3. Of 

the 14 DAFS subscales, all but the ability to identify currency and shopping with a list 

significantly classified AD and controls. Additionally, the specificity rate (classifying 

controls as “normal” or “healthy”) for most subscales was in the 80%, 90%, or 100% range. 

However, sensitivity rates (classification of AD as patients) were much lower. The tasks that 

were most impressive in accurately classifying patients were shopping from free recall and 

balancing a checkbook. Sensitivity for shopping within a recognition paradigm and writing a 

check were also adequate, but all other DAFS tasks classified patients with AD with 

approximately 50% or less accuracy.

Prediction of Daily Functioning in AD

Using the neuropsychological z score domains of the patients with AD as the independent 

variables, individual stepwise regression analyses were performed using the specific DAFS 

percentage correct subscales as the dependent variables. The results of the analyses are 

presented in Table 3. The visual-spatial domain was the single best predictor for the DAFS 

identification of road signs and the ability to count currency. The language domain was the 

single best predictor of DAFS subscales assessing the ability to use the telephone, mail a 

letter, identify currency, write a check, and make change. The memory domain was the best 

predictor of patient’s orientation to date, and executive functioning best predicted the ability 

to balance a checkbook on the DAFS. A few DAFS subscales were best predicted by 

multiple cognitive domains. While visual-spatial skills was the best predictor for the ability 

to tell time (accounted for 42% of the variability), but above and beyond this domain, 

language skills accounted for an additional 8% of the variability. Similarly, the ability to 

identify driving rules was best accounted for by visual-spatial skills (10%), but above and 

beyond this domain, memory skills accounted for an additional 11% of the variability. 

Shopping from memory (free recall) was best predicted by memory (accounted for 35% of 

the variability) and executive functioning (additional 8% of the variability). Shopping by 

recognition was best predicted by the memory domain (accounted for 41% of variability), 
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followed by executive functioning (accounted for 24% of variability), and finally by visual-

spatial (accounted for an additional 4% of variability).

Discussion

One of the purposes of the present study was to assess the pattern of deficits that mild-stage 

AD patients relative to controls display on an observation-based daily functional task and on 

traditional neuropsychological tests. Interesting and informative results were revealed. First, 

patients with AD performed poorest on memory, visual-spatial, and language cognitive 

domains, with relative sparing of the executive functioning domain. While our findings are 

in line with some studies demonstrating that in early AD, this pattern of cognitive decline is 

to be expected,5 other research has shown that executive dysfunction is not uncommon in 

patients with very-mild-to-mild AD.8,9 Neuropathological changes in AD, particularly to the 

bitemporal/parietal hypoperfusion and hippocampal atrophy, appear to be associated with 

particular impairment in memory (both verbal and nonverbal), visual perceptual/spatial 

deficits, and language impairment,28,29 while executive dysfunction may be a result of the 

early disconnection of the cortico-cortical tracts.30,31 Additionally, we might have expected 

greater impairment in memory functioning relative to the other domains. One explanation 

for why the memory domain was not more impaired relative to the others may be that we 

selected to include savings scores in our overall memory composite score. Due to initial 

learning deficits (both on CVLT and ROCF tasks), the deficits may have been attenuated.

Second, we were interested in learning the pattern of daily functional decline in patients with 

AD as compared to normal controls. The results revealed that patients with AD performed at 

a 60% or lower accuracy rate on 4 of the 14 subscale tasks. The shopping from memory 

(free recall) task was performed at an accuracy rate of only about 24%. Moreover, patients 

with AD had difficulty with this task even when they were provided with a recognition 

paradigm for selecting shopping items (approximately 41% accuracy rate). This pattern of 

functional impairment makes theoretical sense, given that memory deficits are the hallmark 

of AD,1,2 that memory was the most impaired cognitive domain in this sample of patients, 

and that these subscales rely heavily on memory skills as they require participants to encode 

and recall a set of 6 shopping items both freely and with recognition cueing (ie, to select the 

items from a mock grocery store). It is possible that atrophy found in temporal/parietal lobes 

of patients with AD contributes to their diminished ability to encode and retrieve the list of 

shopping items, as it does to their memory functioning on formal episodic memory tests. Of 

course, this hypothesis will need to be tested with formal brain imaging and/or 

neuropathological studies. Interestingly, patients with AD performed remarkably well 

(96.5% accuracy) when they were given a shopping list, which again suggests that they are 

likely to have difficulty with daily tasks that require strong episodic memory demands.32 

Balancing a checkbook was also problematic for patients with AD as they were only able to 

obtain accuracy rates of about 46% on this task, and making correct change was challenging 

as they only obtained 60% accuracy scores.

Conversely, the normal controls performed at or better than an 80% accuracy rate on 12 out 

of the 14 subscales. Balancing a checkbook (75%) and shopping for items from free recall 

(63%) appeared to be most challenging for normal controls. However their accuracy rates 
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were far greater than that of patients with AD. Further investigation into factors that pose 

difficulty for normal elderly individuals when performing these tasks is needed. It may be 

that the memory demands of the recalling 6 items for a 10-minute period and the sequential 

steps and mathematical skills needed to balance a checkbook is more problematic than other 

daily tasks for normal individuals. Additionally, the accuracy rate for balancing a checkbook 

may be an issue of task familiarity. These scores may be somewhat lower, given that the 

controls in this study were mainly comprised of females (eg, balancing a checkbook may not 

be a task that this elderly female cohort performs normally). Future studies are needed using 

a more balanced composition of males and females.

Of particular interest is the fact that patients with AD obtained relatively high scores on the 

transportation subscales. Understanding these findings is important given that driving 

abilities are frequently scrutinized and privileges often revoked in patients diagnosed with 

dementia. There is clear evidence in the literature to suggest that patients with AD commit 

greater number of errors on driving simulation tasks33,34 and on real-life driving tasks.33 It 

may appear counterintuitive that the patients with AD in our study performed better on these 

DAFS subscales relative to the others, given previous results about driving difficulties. 

However, in our study, the DAFS only assessed the ability to identify road signs and driving 

rules and not actual driving ability which is likely due to poor processing of visual sensory 

cues and attentional deficits.33–35 This may be a noteworthy shortcoming of the DAFS test 

that requires further investigation and possibly modification.

As rightly pointed out by previous researchers, better understanding the ability of functional 

tests in accurately classifying patients and controls would be most useful for clinicians.28 As 

such, the current study examined the sensitivity and specificity of each of the 14 DAFS 

tasks. The results revealed that while specificity rates for accurately classifying controls 

were relatively high for most of the DAFS tasks, sensitivity rates were rather low for patients 

with AD. It appears that the ability to shop from free recall, balance a checkbook, shop with 

recognition cueing, and write a check were the most sensitive in accurately classifying 

patients with AD. One reason the other tasks were not as sensitive may be due to the fact 

that patients with AD were in the mild stages of illness and that in the more advanced 

disease stage the DAFS may be capable of better differentiating AD from controls. To the 

best of our knowledge, this is the first study to assess the classification rates of patients with 

AD using a performance-based functional measure. Thus, further investigation using more 

severe stages of illness and perhaps other dementia groups is needed to better understand 

these findings. Additionally, the tasks that were best at differentiating patients with AD from 

controls seem to rely most heavily on memory and/or involve more task complexity.

The result of our study also directly addresses the ability of neuropsychological tests to 

predict everyday functional status in patients with mild AD. Our findings revealed that 

approximately 10% to 69% of the variability in functional performance was predicted by the 

cognitive domain studies in patients with AD. These findings are quite similar to those found 

by Farias and colleagues,16 but further expand on their results given that in our study we 

examined more detailed sub-scales of the DAFS measure and included a more 

comprehensive neuropsychological test battery. Similar to the findings of Farias et al,16 we 

found that from a theoretical standpoint the majority of the associations between 
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neuropsychological and daily functional performance made sense. The language domain 

appeared best predict of daily functioning that required communication of information, such 

as making a phone call, mailing a letter, writing a check, and verbally identifying currency. 

Making correct change also depended on language skills, perhaps because on this task 

participants are not required to solve complex math problems, but the demand was to 

communicate the correct amount of change. Basic visual-spatial skills appeared to be the 

single most important factor needed in discriminating objects (such as road signs and 

counting currency), while memory was an important factor for recall of information, 

whether it related to orientation to time and place, or episodic memory for shopping items. 

Our findings also suggest that executive functioning best predicted activities such as 

shopping with a list, balancing a checkbook, and to some degree, shopping from free recall 

or within a recognition paradigm. This is not surprising as one major component of 

executive functioning is the ability to plan and to effectively carry out an action.36 

Specifically, in planning an activity, one must be able to devise a strategy for the given task 

(eg, shopping, balancing a checkbook) and weigh the option and make choices to be made, 

while maintaining good impulse control. Taken together, our findings suggest that the DAFS 

tasks predicted by the executive functioning and memory domains were among the most 

complex, requiring sequential processing, planning, and retention of learned materials.

Better understanding which neuropsychological tests best predict functioning has important 

theoretical and clinical importance. Theoretically, it allows us to better understand the 

cognitive processes, such as planning, organization, and encoding, thought to best be 

assessed by tests of executive functioning and episodic memory, that underlie actual daily 

tasks. Similarly, since few clinicians, particularly neuropsychologist,37 report using actual 

performance-based daily tasks to assess patient’s functional abilities, it is important to 

understand the cognitive tasks and domains that best predict such functioning.32

The present study increases our understanding about the pattern of performance of patients 

with AD on neuropsychological and daily functional tests. Overall, these findings suggest 

that even in the mild stages of AD, functions such as shopping (particularly when performed 

from memory or by item recognition alone) are the first to be significantly impaired. Most 

often, neuropsychologists do not administer formal, standardized performance-based 

measures of daily functioning,16 thus the current study provides empirical findings regarding 

the pattern of functional decline that can be used by clinicians in planning treatment. 

Additionally, clinicians can similarly use the findings of the current study in predicting what 

daily tasks may be most impaired in patients when only formal neuropsychological test 

findings are available for patients.

It should be noted that there were some limitations to the current study. First, we understand 

that neuropsychological tests do not typically represent a single, distinct cognitive domain, 

but tap into multiple domains. This is, in some cases, evidenced by the multiple domains that 

predicted functioning in the regression model. However, for the purposes of this study, we 

needed to place tests into distinct cognitive domains. This placement was based on the 

domain that the test best represented based on the findings of previous research. Second, in 

the current study it happened that more male patients and more female controls volunteered. 

We understand that this is a limitation and recognize that replication of this study with a 
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more balance gender composition is needed. Similarly, findings may differ for diverse ethnic 

and cultural groups and that future research is needed for those groups. Additionally, we 

studied a group of patients with AD in the mild stages of the disease. It is possible that the 

results and patterns of performance on neuropsychological and functional tests would 

change as a result of disease severity and/or type of dementia. This warrants further 

investigation. Another consideration is that this study did not collect detailed data on 

medication intake. Thus, how specific types and dosages of various medications may have 

affected the performance of the patients with AD or controls is not available and should be 

further examined in future studies. Finally, this study was conducted in a laboratory-like 

setting, and it should be noted that a host of intervening factors that were not systematically 

studied could affect daily functioning in patients with AD. As aptly detailed by Marcotte et 

al37 a host of variables, such as the testing environment, limited sampling of behavior, 

individualized approaches to problem solving, level of motivation, and specific 

compensatory strategies could mediate or intervene in the relationship between 

neuropsychological performance and daily functional abilities.
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Figure 1. 
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Figure 2. 
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Table 1

Mean (SD) and Range of Values for Demographic Information for AD and Controls

Demographic Variable AD Control

Gender (M/F)* 30/19 16/36

Age 74.41 (±8.53) 71.42 (±10.57)

Range 52–87 50–87

Education 15.37 (±3.11) 14.76 (±2.66)

Range 8–21 7–20

MMSEa 23.60 (±5.24) 29.29 (±1.04)

Range 17–30 26–30

Abbreviations: AD, Alzheimer disease; SD, standard deviation; MMSE, Mini-Mental State Examination.

a
Statistically significant difference (P < .05).
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