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Abstract: Background: Dementia of the Alzheimer’s type (AD) is defined by both cognitive and functional decline; new
criteria allow for identification of milder, non-functionally impaired patients. Understanding loss of autonomy in AD is
essential, as later stages represent a significant burden and cost to patients, their families, and society. The purpose of the
present analyses was to determine the factor structure of the Alzheimer’s Disease Cooperative Study—Activities of Daily
Living Scale (ADCS-ADL) in a cohort of AD patients. Methods: Baseline ADCS-ADL assessments of 734 AD patients
from the PLASA study were included in an exploratory factor analysis (EFA). Because the ADCS-ADL was designed to
assess change over time, change from baseline scores over 2 years were also analyzed using an EFA. Factorial solutions
were evaluated based on cross-loading, non-loadings, and number of items per factor. Results: Mean age at baseline was
79.3, mean MMSE was 19.8 and 73.3% of participants were female. Baseline data suggested a 4-factor solution that in-
cluded factors for basic ADLs (BADLs), domestic/household activities, communication/engagement with the environ-
ment, and outside activities. The change scores EFA suggested a 2-factor solution of BADLs and instrumental ADLs
(IADLs). Conclusions: Distinct factors of IADLs should be considered for further validation as areas of attention to catch
early functional decline.
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INTRODUCTION

Criteria currently used in clinic and research for identify-
ing dementia due to Alzheimer’s Disease (AD) require both
cognitive and functional loss for a diagnosis of dementia [1,
2]. Whereas specific domains of cognition are identified in
the diagnostic criteria (e.g., memory, aphasia), functional
loss is defined with less granularity. Accurately measuring
functional loss is important because the nature and extent of
functional losses associated with disease progression help
determine the type and level of care needed, ranging from
medication management in early stages to full time care or
institutionalization in later stages of AD [3]. Functional loss
is also a driver of higher costs in more severe stages of de-
mentia [4]. Furthermore, proposed revisions to the current
diagnostic criteria allow for a diagnosis of Alzheimer’s dis-
ease in milder cognitive stages without significant functional
loss [5, 6]. Therefore, it is of crucial importance to under-
stand when and what types of functional losses are likely to
occur to help with treatment and care planning even at the
earliest stages of the disease, as they may predict later de-
cline [7].
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Functional ability as assessed in any disease state, includ-
ing AD, is typically described in terms of activities of daily
living (ADLs) that are divided into broad conceptual
categories of basic ADLs (BADLs) and instrumental ADLs
(IADLs). Measuring BADLSs is straightforward, as basic self-
care tasks are generally recognizable in all cultures and in-
clude feeding, mobility, toileting, bathing, grooming, and
dressing [8, 9]. The measure and conceptualization of IADLs
is more complex due to the influence of cultural norms and
gender roles that may impact which tasks are even attempted
by a patient. As such, scales that measure IADLs tend to
include a broad range of activities. A number of scales are
used to measure IADLs and ADLs in observational studies
and randomized clinical trials of patients with AD. One in
particular, the Alzheimer’s Disease Cooperative Study —
Activities of Daily Living Scale (ADCS-ADL) [10], was
constructed specifically for use with AD patients. The
ADCS-ADL is a 23 item scale that includes 6 BADL items
and 17 IADL items that provide a total score from 0-78, with
a lower score indicating greater severity. Caregivers are
asked to rate the degree to which their family member or
loved one can perform a variety of tasks.

Given the broad range of IADLs sampled in the ADCS-
ADL, different types of IADLs may be grouped together to
provide clinicians and family members with more pragmatic
indices of function. For example, data from a 6 month obser-
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vational study of AD patients suggested two IADL factors
that the authors called “Domestic activities” and “Communi-
cation activities” [11]. Alternatively, a factor-analysis of the
19-item ADCS-ADL scale from a randomized clinical trial
of moderate to severe AD patients revealed a four factor
structure described as ADL (basic), Higher-level functions,
Simple motor skills, and Connectedness/Autonomy [12].
Comparisons between the observational study data and clini-
cal trial data are somewhat limited as the observational study
included a range of patients at all severity levels and few
exclusion criteria, whereas the clinical trial data included
only medically stable and ambulatory patients. Further, both
studies included a relatively brief 6 month follow-up period.

Given the varying factor structures previously reported
for the ADCS-ADL, the present set of analyses looked at the
factor structure of the ADCS-ADL in a cohort of Alz-
heimer’s disease patients from a longitudinal study to deter-
mine the factor structure at baseline. This will provide de-
scriptive categories of ADLs to help conceptualize functional
ability in a manner that facilitates communication with fam-
ily members, patients, and other care partners. Because the
ADCS-ADL was designed to assess change over time, the
present study also looked at the underlying factors of change
scores for scale items using baseline to 2-year endpoint
change score. The follow-up period was therefore compara-
ble to the typical 18-24 month follow-up periods in current
AD trials. The factor structure at baseline and factor struc-
ture of change were compared.

Patients with ADCS score at the inclusion
visit
(all items completed)
N=734
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MATERIAL AND METHODS

Patient data were drawn from the PLASA study, a prospec-
tive study of 1131 patients diagnosed with AD according to
NINCDS-ADRDA criteria and recruited in France that com-
pared two treatment arms: one receiving usual care and one
receiving a comprehensive Alzheimer’s disease management
plan. The study methodology was previously described [13].
The intervention had no significant effect on any of the primary
or secondary efficacy measures. It was therefore decided that
patients from both randomization groups were eligible for the
present study. For the baseline analysis, 734 patients with no
missing ADCS-ADL items at baseline were included. For the
change from baseline calculations, 183 participants had no miss-
ing ADCS-ADL items after 2 year follow-up and were included
in the analysis. Patients with any missing items on the ADCS-
ADL were excluded from the present analysis, as this was
meant to be an examination of the scale’s properties rather than
an examination of clinical questions. Therefore, no imputation
scheme was used for these analyses. Fig. (1) shows the flow of
patients through the study and reasons for discontinuation. Pa-
tients from the PLASA cohort who were not included in this
analysis at baseline were significantly older (mean age 80.31 vs.
79.30, p<0.05), had onset of symptoms for a significantly longer
period of time (3.76 years vs. 3.55 years, p<0.05), and had sig-
nificantly more comorbidities (2.16 vs. 2.00, p=0.05). Patients
who were excluded from the follow-up analysis due to having
missing items on the ADCS-ADL were significantly more func-
tionally impaired at baseline than those included in the follow-
up analyses (ADCS-ADL Visit 1 Total=53.15 vs. 58.39,
p<0.0001).

Patients with missing ADCS score at baseline, N=397
- one missing item, n=293
- two missing items, n=42

Patient did not attend
N=53

Follow-up visit at 12 months
N = 556

- 3 to 5 missing items, n=25
- 26 missing items, n=27
- all items missing, n=10

Dropouts, N=125
- died, n=30 - caregiver problem, n=2
- refused to participate, n=30 - institutionalisation, n=8

Patient did not attend
N=53

Follow-up visit at 24 months
N =454

- lost to follow-up, n=15 - multiple reasons, n=24
- medical problem, n=7 - other, n=9

Dropouts, N=102
- died, n=32 - caregiver problem, n=6

Patients with ADCS score at
24 month visit (all items completed)
N=183

- refused to participate, n=21 - institutionalisation, n=6
- lost to follow-up, n=5 - multiple reasons, n=19
- medical problem, n=5 - other, n=8

Patients with missing ADCS score at 24 months, N=271

Fig. (1). Flow diagram of patient participation in longitudinal study.

- patients institutionalised, n=68
- one missing item, n=116

- two missing items, n=37

- 3 to 5 missing items, n=9

- 26 missing items, n=2

- all items missing, n=39
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An exploratory common factor analysis (EFA) was con- Table2. Baseline Characteristics of the PLASA Cohort
ducted. Because prior factor analyses of this scale either Included in Analyses, N=734
separated out the BADL items a priori or included a different
version of the scale, this approach was viewed as preferable
to forcing a factor structure and estimating model fit via a Variable Mean (SD)
confirmatory factor analysis (CFA). For the purposes of
these analyses, questions 6a and 6b (dressing), 16a and 16b Age 79.30 (5.60)
(shopp_lng) were‘treated as separate items because they as- Time since symptom onset (years) 3.55 (2.67)
sess different skills (e.g., being able to choose an outfit vs.
being able to perform the mechanics of dressing). This re- Time since AD diagnosis (years) 1.32(1.63)
sulted in 25 separate items. Change scores f(_)r the second MMSE 19.83 (3.97)
analyses were computed by subtracting the item score at
endpoint from the item score at baseline. Total ADCS-ADL 54.46 (14.84)
A promax rotation was used because the latent factors N (%)
were correlated with each other as shown by the matrix of
. . . . Female 538 (73.30)
inter-factor correlations (See Table 1). To avoid the potential
difficulty with interpretation of oblique rotation results, the Education
factor pattern matrix was used instead of factor loadings to Pri nool or 1 192 (26.23
guide interpretation [14]. Criteria to determine how many * TTimary schootorfess (26.23)
factors to retain included the Scree Test [15]. The mean ei- e Certificate 294 (40.16)
genvalue rule (retaining factors with eigenvalues greater than )
. . . . e Middle School 141 (19.26)
the mean eigenvalue) was also considered since using the
eigenvalue>1 rule may underestimate the number of factors e High school or more 105 (14.34)
[16].
Living Situation
Table 1. Inter-factor Correlation Matrix at Baseline e Alone 248 (33.79)
e With spouse 382 (52.04)
Factor 1 Factor 2 Factor 3 Factor 4
e  With family/Other 104 (14.17)
Factor 1 1.00 0.54 0.49 0.54 Comorbidities (present)
Factor 2 0.54 1.00 0.34 0.49 e Hypercholesterolemia 244 (33.38)
Factor 3 0.49 0.34 1.00 0.51 e Hypertension 347 (47.34)
Factor 4 0.54 0.49 0.51 1.00 e Depression 287 (39.26)
. . . Medications
To facilitate interpretability, the preferred factor structure
was chosen based on minimizing the number of items that o Taking Alzheimer’s treatments 575 (78.34)
cross-loaded on to multiple factors and minimizing the num- (acetylcholinesterase inhibitors and/or memantine)
ber of non-loading factors. Another consideration was to
retain solutions that yielded factors with at least 3 items * Taking <3 concomitant prescription meds 346 (47.14)
loadmg on to that factor [14]. A cut-off of >.30 was used to e Taking >3 concomitant prescription meds 388 (52.86)
determine onto which factor an item loaded [17].

Analyses were run first using baseline data. A second set
of analyses was run to look at the factor structure of the
change score from baseline to endpoint.

RESULTS

Baseline descriptive statistics on patient demographics
are provided in (Table 2). Participants were predominantly
female and a majority had no more than a high school level
of education.

The evolution of disease severity over 2 years, in terms
of cognition and function, for the subjects included in the
follow-up analysis is shown in (Table 3). Mean MMSE score
declined by approximately 2.6 points, while mean total
ADCS-ADL score declined by approximately 9 points, es-
sentially due to decline in IADL items.

For the baseline analyses, total eigenvalues of the re-
duced correlation matrix was 9.38, and the average eigen-
value was 0.38. The scree plot of the CFA suggested a 4 fac-
tor solution, and this was confirmed by 4 factors having ei-
genvalues of >0.38.

Factor loadings are presented in (Table 4). Factor 1 rep-
resented primarily domestic and household activities. Factor
2 included items representing BADLs. Factor 3 included
items related to communication and engagement with the
environment. Factor 4 included items related to outside ac-
tivities (travel and shopping). Three items whose loadings
fell below the established cut-off >0.30 were assigned to the
factor on which they most highly loaded.

(Fig. 2) shows boxplots of the four factor scores at base-
line and 2 years in subjects with mild (MMSE>21), moderate
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Table3. Evolution of Disease Severity Over 2 Years in PLASA Subjects Included in the Follow-up Analysis, N=183
Variable Baseline Score 2-year Score
Mean (SD) Mean (SD)
MMSE 20.83 (3.96) 18.20 (5.99)
ADCS-ADL

BADL 2022 (2.79) 18.14 (4.53)
IADL 38.17 (11.68) 31.08 (13.50)
Total score 58.39 (13.69) 49.21 (16.90)

Table4. Baseline ADCS-ADL Items and Factor Loadings

Item Name (Number)

Factor 1 (eigenvalue =7.12)
Household Activities

Factor 2 (eigenvalue =1.34)
Basic ADLs

Factor 3 (eigenvalue =0.85)
Communication and Engagement

Factor 4 (eigenvalue=0.67)
Outside Activities

Eating

0.44

Walking

0.58

Toileting

0.66

Bathing

0.47

Grooming

Dressing —

Picking out clothes

0.66

Dressing - physically
getting dressed

0.58

Telephone

0.38

Television

0.67

Conversation

0.47

Dishes

0.53

Personal belongings*

0.21

Drink

0.69

Cooking snack

0.72

Litter

0.44

Travel'

0.46

Shopping

0.77

Paying

0.76

Appointments

0.33

Alone*

0.22

Current event

0.68

Reading

0.64

Writing*

0.26

Hobbies

0.30

Appliances

0.67

*Note: Item did not meet criteria of >0.30 loading for any of the 4 factors.

"Note: Item loaded on more than 1 factor so greater loading was retained.
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Fig. (2). Baseline and 2-year scores for the 4 factors identified in the baseline analysis, according to disease severity at baseline.

(MMSE 15-20) or moderately severe to severe (MMSE<15)
AD at baseline. For all four factors, median scores decreased
with increasing disease severity at baseline, and there was a
decline in median score between baseline and 2 years. How-
ever, scores on all of the factors showed a considerable
amount of variability at both time points, and factor 2 (basic
ADLs) showed evidence of ceiling effects at baseline, in
particular in the mild AD group.

For the analyses using baseline to endpoint change
scores, total eigenvalues of the reduced correlation matrix
was 7.39, and the average eigenvalue was 0.30. The analyses
of loadings that were greater than 0.30 suggested up to an 8
factor solution for the data according to the mean eigenvalue
rule, whereas the scree test did not reveal a clear breaking
point to determine the number of factors. Therefore, 2, 3, 4,
and 5 factor solutions were considered, as these minimized
cross-loadings, non-loadings, and factors with less than 3
loaded items.

The 2-factor solution yielded a basic ADL factor (Items
1-6a and 6b) and an instrumental ADL factor (Items 7-23),
and appeared to provide the best balance between cross-
loading, non-loadings, and factors having 3 or more item
loadings (See Table 5). Non-loading items were telephone,
dishes, staying alone, keeping appointments, and finding
personal belongings. The 4 factor solution for change scores
was included in Table 6 as a comparison to the 4 factor solu-
tion found using the baseline data. The 4 factor solution with
the change score suggested 2 factors that account for instru-
mental ADLs (IADL) and 2 factors that include basic ADL
(BADL) loadings. The other instrumental activities were all
grouped together, and the BADLs were broken down into
two factors. One basic ADL factor included eating, walking,
toileting. The other basic ADL factor included bathing,
grooming and dressing. This solution included different item
loadings than the baseline data analysis and may be less ac-
ceptable than the two factor solution, as one factor includes
only 2 items relating to shopping (shopping and paying) and
only one fewer non-loading item is noted compared to the 2
factor solution.

DISCUSSION

Functional ability is an important corollary to cognitive
ability in Alzheimer’s disease patients. Of several available
tools to quantify functional ability, the ADCS-ADL provides
a disease-specific assessment of functional ability. Determin-
ing the underlying factor structure of the scale may help cli-
nicians, families, and other key stakeholders better under-
stand this multi-faceted concept.

Theory-based separations of the ADCS-ADL typically
divide the scale into two principal factors: basic ADLs and
Instrumental ADLs. This division is a useful heuristic, par-
ticularly when comparing to other trials that may use differ-
ent measures of BADLs and IADLs. The four factor solution
suggested by the present results confirms the presence of a
distinct BADL factor that includes eating, walking, toileting,
bathing, grooming, and dressing. Additional TADL factors
were also suggested. Two of those factors, household activi-
ties and communication activities, included similar factors to
those found in the LASER-AD population [11]. However,
the present analyses suggested an additional factor of outside
activities. This difference between the present study and
LASER-AD results may be partially driven by the LASER-
AD patients being slightly older (81 vs. 79) and having a
lower mean MMSE score (14.7 vs. 19.8) [18], suggesting
that the LASER-AD factors may be more relevant to more
severe patients. Nonetheless, practitioners may use the four
categories presented in the present results when communicat-
ing with families about expected changes in functioning as-
sociated with the AD disease process. In addition, research-
ers who use this scale or similar scales in future studies may
consider treating these as separate factors in analytic plans.

Reasons for the different structures suggested by the pre-
sent analyses and prior analyses may be related to the differ-
ent methodologies used to derive the factors. Whereas
Livingston et al. appeared to use a conceptually-based ap-
proach to dictate their analysis plan (e.g., separating out the
BADLs a priori and treating factors as independent via a
varimax rotation), the present approach instead used the data
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Change Score Factor Loadings: 2-Factor Solution
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Item Name (Number)

Factor 1 (eigenvalue =3.51) Instrumental

Factor 2 (eigenvalue =1.27) Basic

Eating 0.45
Walking 0.51
Toileting 0.45
Bathing 0.43

Grooming 0.52
Pickliirgesoslllrtlil:)thes 037
Dressing - physically getting dressed 0.70

Telephone* 0.20

Television 0.49

Conversation 0.37

Dishes* 0.28

Personal belongings* 0.22

Drink 0.48

Cooking snack 0.46

Litter 0.40

Travel 0.38
Shopping 0.51

Paying 0.42

Appointments* 0.27
Alone* 0.27
Current event 0.40
Reading 0.40
Writing 0.30
Hobbies 0.39
Appliances 0.41

*Note: Item did not meet criteria of >0.30 loading for any of the factors.

Table 6. Change Score Factor Loadings: 4-Factor Solution
Item Name (Number) Factor 1 (eigenvalue =3.51) Factor 2 (eigeflvalue =1.27) Factor 3 (eige.nvalue =0.99) Factor 4 (eigen.value=0.93)
Global Instrumental Basic I Basic II Shopping

Eating 0.63
Walking 0.67
Toileting 0.42

Bathing 0.55

Grooming 0.63

Dressing —
0.54
Picking out clothes
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(Table 6) contd....
Item Name (Number) Fac(t;:) ;a(le;gl::rv:lglee;:l.ﬂ) Factor 2 (eiiiz?cv;llue =1.27) Factor 3 (sieilcwlz;lue =0.99) Factor 4 S(leliog:;ivnaglue=0.93)
Dressing - physically 0.61
getting dressed
Telephone* 0.26
Television 0.44
Conversation 0.34
Dishes 0.33
Personal belongings* 0.20
Drink 0.55
Cooking snack 0.38
Litter 0.49
Travel’ 0.46
Shopping 0.66
Paying 0.70
Appointments* 0.24
Alone* 0.30
Current event 0.32
Reading 0.38
Writing 0.31
Hobbies* 0.29
Appliances* 0.28

*Note: Item did not meet criteria of >0.30 loading for any of the factors.

"Note: Item loaded on more than 1 factor so greater loading was retained.

properties to dictate the analysis plan. Additionally, the dif-
fering results may also be due to the population included in
the analyses. Livingston and colleagues also note that par-
ticipants in the LASER-AD study were highly motivated
volunteers who may not be representative of the broader
patient population [11].

Results of the analyses have two key limitations. While
our study population came from a large trial of patients with
AD, our results are limited by the fact that we could not in-
clude all subjects in the analyses due to missing data. Al-
though a reliance of completers removes the variance associ-
ated with imputed scores, some bias is expected based on the
type of persons that are able to provide complete data at
baseline and endpoint. Further, only a sub-set of all PLASA
participants were included, and this subset was on average
younger, more recently diagnosed, and had fewer comorbid-
ities. Also, patients excluded from the follow-up analyses
were more functionally impaired at baseline. This limits the
generalizability of results and may bias the findings toward a
profile of factors more relevant to mild or moderate patients
rather than the profile of what one might see in severe pa-
tients. While this study suffered from a high level of attri-
tion, as is the case in all studies of AD, many subjects were

also excluded from our analyses because they did not com-
plete all of the ADCS-ADL items. We chose not to impute
missing items for our analyses, given that our aim was to
better understand the properties of the ADCS-ADL scale, but
future studies may consider optimal imputation techniques
that would best reflect anticipated changes in function over
time.

When examining the factor structure that was based on
change scores, 4- and 2- factor solutions were considered.
The 4 factor solution was considered to provide a compari-
son with the baseline factor structure. Using change scores
did not replicate the baseline factor structure. Instead, the
BADLs were broken down into two separate factors and
IADLs were divided into 1 broad factor and 1 factor includ-
ing only items related to shopping. The 2 factor solution for
the change scores showed a single BADL factor and a single
IADL factor. Results using the change scores should be
viewed as exploratory, as the change scores do not reflect the
traditional method of scoring the items. As such, applying a
CFA type of analysis to change scores may create some dif-
ficulty around interpretability of the data. This was noted in
the high number of factors indicated by the scree plot and
high number of non-loadings in the factorial solutions. Also,
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the number of participants with longitudinal data was limited
(n=183), and small sample sizes increase the likelihood of
errors in regard to finding correct factor solutions [14].

Three items on the ADCS-ADL did not load well in these
analyses at baseline: finding personal belongings, writing,
and being able to stay alone. These items were assigned to
factors based on their highest coefficient values. When con-
sidering the baseline data, these assigned loadings make con-
ceptual sense. It was hypothesized that these low values may
reflect a higher degree of shared variance with another item
on the same factor. For example, performance on the reading
and writing items are likely to be highly associated. How-
ever, the correlation between these items, was relatively low
(r=0.19, results not shown). These items may not be repre-
sentative of the same conceptualization of function as other
items on the scale. Future iterations of the ADCS-ADL scale
or other functional scales may consider whether or not to
include these items.

CONCLUSION

The analyses presented in this study provide additional
detail about how ADLs may be understood. Function may be
explained in terms of BADLs, household activities, commu-
nication/engagement, and outside activities. Although these
preliminary analyses suggest that BADLs may not be helpful
in assessing change over time in milder patients, assessing
changes in household activities, communication, and outside
activities may be helpful across the disease spectrum. Future
longitudinal studies, including clinical trials, should there-
fore consider additional validation of these factors by look-
ing at change over time of these separate factors to help elu-
cidate the rate at which these different domains decline, par-
ticularly for patients in milder stages of dementia. Such in-
formation may help family members and physicians develop
better care plans and may provide information on interim
endpoints of disease process. Additionally, future studies
may look at costs associated with different domains to help
understand how declines in various domains of BADLs and
IADLs may impact costs of care and quality of life for pa-
tients and caregivers.

CONFLICT OF INTEREST

The authors confirm that this article content has no con-
flicts of interest.

ACKNOWLEDGEMENTS

Funding for these analyses was provided by Eli Lilly and
Company. The PLASA study was supported by a grant from
the French Ministry of Health (PHRC 02-006-01). The Data
Sharing Alzheimer (DSA) project was supported by the “As-
sociation Monegasque pour la recherche sur la maladie
d’Alzheimer”. The members of the PLASA/DSA group are:

PLASA study: Vellas B., Andrieu S., Nourhashemi F.,
Gillette-Guyonnet, S. (Toulouse University Hospital UH);
Quingon A. (Albi General Hospital GH); Peju L. (Ales GH);
Berrut G. (Anger UH); Picot F. (Annecy GH); De Guio G.
(Bar Le Duc GH); Rainfray M. (Bordeaux UH); Gentric A.
(Brest UH); Tannier C. (Carcassonne GH); Taillez N.
(Carvin GH); Declippeleir F., Hohn C. (Chambéry GH);

Current Alzheimer Research, 2014, Vol. 11, No. 4 365

Maugourd M.F. (Champcueil GH); Pesque T. (Dieppe GH);
Simon T. (Elbeuf GH); Ribiere J. (Grasse GH); Franco A.,
Couturier P. (Grenoble UH); Bordes S. (Lannemezan GH);
De Pemille F. (Lavaur GH); Landrin 1. (Le Havre GH); Se-
nechal O. (Lens GH); Roche J., Pasquier F. (Lille UH); Bon-
nefoy M. (Lyon UH); Michel B. (Marseille UH); Jeandel C.,
Touchon J. (Montpellier UH); Giordana J.Y. (Nice GH);
Brocker P., Robert P., Guerin O. (Nice UH); Strubel D. (Ni-
mes GH); Chaumier J.A. (Niort GH); Durand-Gasselin B.
(Paris GH); Samson M. (Paris GH); Belmin J., Legrain S.,
Rigaud A.S., Teillet L., Verny M., Pariel S. (Paris UH); de la
Fourniére F. (Pau GH); Drunat O. (Plaisir GH); Blanchard F.
(Reims UH); Jouanny P. (Rennes UH); Forzy P. (Roubaix
GH); Moynot Y. (Rouen GH); Chassagne P., Hannequin D.,
Dugny F., Levasseur C. (Rouen UH); Aubertin A. (Saint
Dizier GH); Quignard E. (Sezanne GH); Leurs P. (Valen-
ciennes GH); Le Provost C. (Vannes GH); Feteanu D., Tri-
valle C. (Villejuif GH); Frigard B. (Wasquehal GH).

Data Sharing Alzheimer (DSA) project: Andrieu S., Savy
S., Cantet C., Coley N.

REFERENCES

[1] Anon. Diagnostic and Statistical Manual of Mental Disorders.
Fourth Edition, Text Revision (DSM-IV-TR®) ed2000, Arlington,
VA: American Psychiatric Association.

[2] McKhann GM, Knopman DS, Chertkow H, Hyman BT, Jack CR,
Kawas CH, et al. Clinical diagnosis of Alzheimer's disease: report
of the NINCDS-ADRDA Work Group under the auspices of De-
partment of Health and Human Services Task Force on Alzheimer's
Disease. Neurology 34(7): 939-44 (1984).

[3] Hill J, Fillit H, Thomas SK, Chang S. Functional impairment,
healthcare costs, and the prevalence of institutionalisation in pa-
tients with Alzheimer's disease and other dementias. Pharmaco-
economics 24(3): 266-280 (2006).

[4] Gustavsson A, Brinck P, Bergvall N, Kolasa K, Wimo A, Winblad
B, et al. Predictors of costs of care in Alzheimer's disease: A multi-
national sample of 1222 patients. Alzheimers Dement 7(3): 318-
327 (2011).

[5] Dubois B, Feldman HH, Jacova C, DeKosky ST, Barberger-Gateau
P, Cummings J, et al. Research criteria for the diagnosis of Alz-
heimer's disease: Revising the NINCDS-ADRDA criteria. Lancet
Neurol 6(8): 734-46 (2007).

[6] Albert MS, DeKosky ST, Dickson D, Dubois B, Feldman HH, Fox
NC, et al. The diagnosis of mild cognitive impairment due to Alz-
heimer's disease: recommendations from the National Institute on
Aging-Alzheimer's Association workgroups on diagnostic guide-
lines for Alzheimer's disease. Alzheimers Dement 7(3): 270-9
(2011).

[7] Sikkes SA, Visser PJ, Knol DL, deLange-de Klerk ES, Tsolaki M,
Frisoni GB, et al. Do instrumental activities of daily living predict
dementia at 1- and 2-year follow-up? Findings from the Develop-
ment of Screening guidelines and diagnostic Criteria for Predemen-
tia Alzheimer's disease study. J Am Geriatr Soc 59(12): 2273-81
(2011).

[8] Katz S, Downs TD, Cash HR, Grotz RC. Progress in development
of the index of ADL. The Gerontologist 10(1): 20-30 (1970).

[9] Lawton MP, Brody EM. Assessment of older people: self-
maintaining and instrumental activities of daily living. The Geron-
tologist 9(3): 179-186 (1969).

[10] Galasko D, Bennett D, Sano M, Ernesto C, Thomas R, Grundman
M, et al. An inventory to assess activities of daily living for clinical
trials in Alzheimer's disease. The Alzheimer's Disease Cooperative
Study. Alzheimer Dis Assoc Disord 11(2): S33-9 (1997).

[11] Livingston G, Katona C, Roch B, Guilhaum C, Rive B. A depend-
ency model for patients with Alzheimer's disease: its validation and
relationship to the costs of care--the LASER-AD Study. Curr Med
Res Opin 20(7): 1007-16 (2004).

[12] Feldman HH, Schmitt FA, Olin JT. Activities of daily living in
moderate-to-severe Alzheimer disease: an analysis of the treatment



366 Current Alzheimer Research, 2014, Vol. 11, No. 4

effects of memantine in patients receiving stable donepezil treat-
ment. Alzheimer Dis Assoc Disord 20(4): 263-8 (2006).
Nourhashemi F, Andrieu S, Gillette-Guyonnet S, Giraudeau B,
Cantet C, Coley N, et al. Effectiveness of a specific care plan in pa-
tients with Alzheimer's disease: cluster randomised trial (PLASA
study). BMJ 340: c2466 (2010).

Costello AB, Osborne JW.Best Practices in Exploratory Factor
Analysis: Four Recommendations for Getting the Most From Your
Analysis. Practical Assessment, Research & Evaluation. 2005:10,
Available online: http://pareonline.net/getvn.asp?v=10&n=7.

Received: April 08,2013

Revised: January 24,2014 Accepted: January 25,2014

Kahle-Wrobleski et al.

Cattell RB.The scree test for the number of factors. Multivariate
Behav Res 1:245-276 (1966).

Crawford AV, Green SB, Levy R, Lo WJ, Scott L, Svetina D, et al.
Evaluation of Parallel Analysis Methods for Determining the Num-
ber of Factors. Educ Psychol Meas 70: 885 (2010).

Floyd FJ, Widaman KF. Factor Analysis in the Development and
Refinement of Clinical Assessment Instruments. Psychol Assess
7(3): 286-299 (1995).

Livingston G, Cooper C, Woods J, Milne A, Katona C. Successful
ageing in adversity: the LASER-AD longitudinal study. J Neurol
Neurosurg Psychiatry 79(6): 641-5 (2008).



