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Abstract

Background: There are currently no valid, fast, and easy-to-administer performance tests that are designed to
assess the capacities to perform activities of daily living in persons with mild dementia and mild cognitive
impairment (MCI). However, such measures are urgently needed for determining individual support needs as well
as the efficacy of interventions. The aim of the present study was therefore to validate the Erlangen Test of
Activities of Daily Living in Persons with Mild Dementia and Mild Cognitive Impairment (ETAM), a performance test
that is based on the International Classification of Functioning and Health (ICF), which assesses the relevant
domains of living in older adults with MCI and mild dementia who live independently.

Methods: The 10 ICF-based items on the research version of the ETAM were tested in a final sample of 81 persons
with MCI or mild dementia. The items were selected for the final version in accordance with 6 criteria: 1) all
domains must be represented and have equal weight, 2) all items must load on the same factor, 3) item difficulties
and item discriminatory powers, 4) convergent validity (Bayer Activities of Daily Living Scale [B-ADL]) and
discriminant validity (Mini Mental State Examination [MMSE], Geriatric Depression Scale 15 [GDS-15]), 5) inter-rater
reliabilities of the individual items, 6) as little material as possible. Retest reliability was also examined. Cohen’s ds
were calculated to determine the magnitudes of the differences in ETAM scores between participants diagnosed
with different grades of severity of cognitive impairment.

Results: The final version of the ETAM consists of 6 items that cover the five ICF domains communication, mobility,
self-care, domestic life (assessed by two 3-point items), and major life areas (specifically, the economic life sub-
category) and load on a single factor. The maximum achievable score is 30 points (6 points per domain). The
average administration time was 35 min, 19 of which were needed for pure item performance. The internal
consistency was α = .71. The three-week test-retest reliability was r = .78, and the inter-rater reliability was r = .97.
The ETAM also provided satisfactory discrimination between healthy individuals and persons with MCI or mild
dementia as well as between persons with mild and moderate dementia.

Conclusions: The 6-item final version of the ETAM shows satisfactory psychometric characteristics and can be
administered quickly. It is therefore suitable for use in both clinical practice and research.
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Background
In addition to cognitive deficits and behavioural prob-
lems, a decline in the capacity to perform activities of
daily living (ADL and instrumental ADL [IADL]) is a
central marker for the presence of dementia. Intact cap-
acities for performing activities of daily living are de-
cisive for the autonomy of individuals with dementia
and thus also for their quality of life [1–3]. According to
the International Classification of Functioning (ICF) [4],
in the domain of “Activity and Participation”, the five be-
havioural areas of communication, mobility, self-care,
domestic life, and major life areas (specifically, the eco-
nomic life sub-category) are particularly important for
older adults [4–6].
There is ample scientific evidence that people with

mild dementia already have limited abilities to perform
complex activities of daily living. Pérès et al. [6] demon-
strated in their prospective study that initial impair-
ments in performing more demanding activities of daily
living can be detected even as early as ten years before
the first clinical diagnosis of dementia. It has in fact been
shown that IADL might already be impaired in the early
stages of cognitive decline, even before a diagnosis of de-
mentia is warranted [7–10]. MCI can be regarded as a
transitional state that falls between normal aging and de-
mentia, with a high probability of progressing to demen-
tia [11]. The likelihood of progressing to dementia is
significantly higher for individuals with MCI whose
IADL are impaired, and the interval before developing
dementia is significantly shorter than in MCI in the ab-
sence of IADL impairment [12–14]. This seems to be
the case even when cognitive function is controlled for
[15].
Since people with MCI or mild dementia are particu-

larly likely to still be living at home in their own house-
holds, an early and exact diagnosis of their capacities to
engage in activities of daily living is necessary in order to
be able to estimate risks and to implement suitable treat-
ment quickly. However, despite the great importance of
the ability to perform activities of daily living for per-
sonal autonomy in persons with MCI and mild demen-
tia, until now, there have been very few instruments that
can adequately measure ADL capacities. In his review
[16], Gold reported on a number of observer rating
scales such as the Alzheimer’s Disease Cooperative Study
Scale for ADL in Mild Cognitive Impairment (ADCS-
MCI-ADL) [17]. For mild dementia, there is the Bayer
Activities of Daily Living Scale (B-ADL) [18]. However,
it is important to note that the ADCS-MCI-ADL and
the B-ADL are proxy ratings for determining the cap-
acity to engage in activities of daily living for persons
with mild to moderate dementia, and there is no vali-
dated performance test that can be used to assess MCI
or mild dementia [19].

Although performance tests generally take more time
to administer and require more resources, such tests
provide standardised and thus more objective results
[20]. Thereby, they offer a solution to the problem that
the proxy ratings mentioned above are often subject to
rater biases (e.g., raters who are relatives of individuals
with MCI or mild dementia tend to under-estimate defi-
cits in activities of daily living [21, 22]; also, the rater’s
mood and subjective care burden can influence the as-
sessment outcome [21, 23]). The few measures of activ-
ities of daily living in dementia that have been available
to date have some marked disadvantages. Most of them
take between 45 min (Functional Living Skills Assessment
[FLSA] [24]) and 1.5 h (Direct Assessment of Functional
Abilities [DAFA] [25]) to administer. These long adminis-
tration times are often due to the complex test instruc-
tions and the elaborate preparations that are required.
The validation samples are usually very small and select-
ive, such as those used for the Structured Assessment of
Independent Living Skills (SAILS) [26] (only 18 dementia
patients). An exception is the Test of Everyday Functional
Abilities (TEFA) [27] (15–20 min on average); however, its
results are largely consistent with those of the MMSE [27,
28]. Thus, the TEFA cannot differentiate to a satisfactory
degree between ADL and cognitive abilities (correlation
greater than .9).
Another disadvantage of these tests is that they cover

only a limited range of relevant domains of activities
of daily living. In addition, the Direct Assessment of
Functional Status (DAFS) [29] and DAFS-R [30] in-
clude a number of items that are culture-specific and
therefore cannot be administered in many European
countries as they pertain either to the American
Health Services System (e.g., refilling a prescription)
or to other specifics of North-American life (e.g., dial-
ling the operator).
None of the existing performance tests have been vali-

dated for MCI. All tests have marked ceiling effects in
the area of mild dementia and are therefore more suit-
able for use with patients with moderate to severe
dementia.
The aim of the present project was therefore to de-

velop a performance test for persons with MCI or mild
dementia, the contents of which would be oriented to-
wards the ICF and which would thus measure a broad
spectrum of abilities that are relevant for the perform-
ance of activities of daily living. This test was designed
to be a sensitive measure of incipient deficits in activities
of daily living and also to be fast and easy to administer.

Methods
Preliminary work
In a pilot study, a multi-step process was carried out to
develop items that would correspond to the ICF domains

Luttenberger et al. BMC Geriatrics  (2016) 16:111 Page 2 of 12



or chapters “mobility”, “communication”, “self-care”, “do-
mestic life”, and “major life areas” (sub-category: “economic
life”) from the ICF category “Activities and Participation”.
The acceptance and item characteristics of the resulting
items and the time required for administration were investi-
gated in 30 persons. For a more detailed description see
[31]. The results of this study provided some initial indica-
tions of positive psychometric characteristics and economy
in terms of the amount of resources required and a short
administration time. On the basis of these results, problem-
atic items were re-developed or modified in accordance
with the same criteria. The research version of the ETAM
used in the present study consisted of the items listed in
Table 1.

Design
To validate and select the final items for the ETAM, we
conducted a cross-sectional study. A total of 81 subjects
with MCI or mild dementia from 10 supported-living in-
stitutions and 4 day-care centres in Middle Franconia
(Bavaria, Germany) were included in the final sample.
The project was funded by the German Research Foun-
dation (DFG, Funding Number LU 1861/1-1). If the cri-
teria for inclusion were fulfilled (described below), the
research version of the ETAM was administered, after
which the subjects were requested to fill out the Geriat-
ric Depression Scale (GDS-15) [32]. We randomly se-
lected 3 institutions with a total of 18 cases (about 20 %
of the final sample), and a second, independent tester
was employed to test the inter-rater reliability. In
addition, 45 participants from 6 institutions (about 50 %

of the final sample) were tested again about 3 weeks after
the first administration to determine the test-retest reli-
ability. All tests, including the screening tests, were ad-
ministered by independent external testers who had
undergone training in the administration of the scales and
tests that were employed.
At the same time, for each participant, the person who

was best informed about the participant’s capacities for
performing activities of daily living was requested to
complete the Bayer-ADL. This was either a family care-
giver or a member of the care staff at the residential in-
stitution who had already known the participant for
several months.
The study procedure was examined and approved

by the ethics committee of the medical faculty of the
University of Erlangen-Nuremberg (Approval Number
233_13B).

Criteria for inclusion and exclusion
Persons who were potentially suitable participants for the
study were thoroughly informed about the study proced-
ure by the staff at the institutions. Either the potential par-
ticipants themselves or their legal guardians were asked
for consent. Written consent was obtained from all partic-
ipants in the study and their relatives and, when applic-
able, their guardians. The Mini-Mental-State-Examination
(MMSE) [33] and the Montreal Cognitive Assessment
(MoCA) [34] were administered to all participants who
had given their consent. The criteria for inclusion in the
final sample consisted of a score of 19 or higher on the
MMSE and, at the same time, a score of less than 23

Table 1 Research version of the ETAM

ICF domain “Activities and Participation” Item (maximum achievable total score) Task areas

Chapter 3: Communication Phone call (6 points) Finding a telephone number in the phone book.
Making a call with a mobile phone for older adults,
listening to and reporting the text of a voicemail.

Chapter 4 Mobility Traffic situations (6 points) Understanding basic rules in road traffic situations on
the basis of example situations (e.g., traffic lights)

Train timetable (3 points) Calculating the time before the train comes and the
duration of the train ride

Chapter 5 Self-care Medication indication (6 points) Assigning a particular medication to an indication
(pain killers, cough medicine, for stomach problems)

Medication expiry (6 points) Checking how long a medication can still be used
(using the expiry date)

Pill organiser (6 points)a Placing medications in a pill organiser according to a
predefined schedule, for 4 different times of day for a
particular day

Chapter 6 Domestic life Making tea (3 points) Making a cup of tea with a kettle

Alarm clock (3 points) Reading and setting times

Washing the dishes (6 points) Washing and drying the teacups that have been used

Chapter 8 Major life areas – economic life Finances (6 points) Comparing offers, adding up sums of money, counting
money

aThis item was formerly called “medication box” in the pilot study [31]
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points on the MoCA [35]. Participants with MMSE scores
between 19 and 23 (inclusive) were those with cognitive
deficits with the degree of severity of mild dementia, while
participants with an MMSE score of 24 or higher and a
MoCA result of less than 23 were assigned to the group of
subjects with MCI [35].
In order to obtain an initial indication of the sensitivity

of the ETAM, subjects with no cognitive deficits (MoCA
>22) (the cut-off for MCI vs. no cognitive impairment)
or who met the criteria for moderate dementia (cut-off
for mild dementia vs. moderate dementia) (MMSE be-
tween 10 and 18) were also included in the study.
Combining the MMSE and the MoCA enabled us to

differentiate between our final sample (i.e., participants
with either MCI or mild dementia) and the two other
groups (i.e., participants with normal cognition and
moderate dementia) (Fig. 1).
The criteria for exclusion were (1) a psychiatric diag-

nosis that could explain the cognitive deficits as attribut-
able to a cause other than MCI or dementia (e.g.,
Korsakov’s syndrome), (2) paralysis of the upper limbs,
or (3) strongly impaired hearing or vision.

Measures
Tool under investigation
The research version of the ETAM consisted of 10 items
(see Table 1) specifically developed for MCI/mild de-
mentia [31]. The ETAM addresses the capacity to ac-
complish complex activities of daily living that cover the
areas of living relevant to older adults living alone, i.e.,
communication, mobility, self-care, domestic life, and
economic life (a major life area) from the ICF domain
“Activities and Participation” [5]. The subject’s perform-
ance is judged on a four- or seven-point Likert scale (0–
3 or 0–6 points). Each item is divided into 3 or 6 parts
in such a way that participants receive 1 point for each
part. The total score for the research version of the
ETAM ranges from 0 to 51 points.

Control tools
The Mini-Mental State Examination (MMSE) [33] is the
best-known and the most frequently used short screen-
ing tool for dementia [36]. It can be used to assess the
progression and severity of cognitive impairment. It is a
brief (5–10 min) 11-question measure that tests five
areas of cognitive function: orientation, registration, at-
tention and calculation, recall, and language. The total
score ranges from 0 to 30 points, with higher values in-
dicating a greater performance capacity. Scores ranging
from 19 to 23 points are considered indicative of mild
dementia; scores from 10 to 18 points, moderate demen-
tia; and scores from 0 to 9 points, severe dementia. We
used the German version by Kessler et al. [37].
The Montreal Cognitive Assessment (MoCA) [34] is a

brief screening instrument for Mild Cognitive Impair-
ment and has been shown in several studies to be more
sensitive to detecting Mild Cognitive Impairment than
the MMSE [34, 35, 38, 39]. Like the MMSE, MoCA
scores range from 0 to 30 points. In contrast to the
MMSE, the MoCA consists of more complex tasks, in-
cluding executive function. For mixed samples of per-
sons with and without cognitive complaints, a cut-off
score of 26 was suggested in the original paper [34],
whereas for more homogenous groups of persons with
cognitive complaints, the specificity may increase if a
lower cut-off is used [38, 40]. The validation study car-
ried out by Freitas et al. [35] suggested that for MCI, a
cut-off of 22 would be best with regard to both sensitiv-
ity and specificity and negative and positive predictive
values. We used the German version available from
http://www.mocatest.org.
The Bayer - Activities of Daily Living (Bayer-ADL)

Scale [18] is an observer rating scale for determining
the capacity for activities of daily living of persons
with mild to moderate dementia. A person’s skills in
activities of daily living are judged by that person’s
main significant others. Basic capacities for perform-
ing activities of daily living are assessed on a 10-point

normal cognition MCI mild dementia moderate dementia

MMSE score 30-24 30-24 23-19 18-10

MoCA score 30-23 22-0 22-0 22-0

final sample (n = 81)

study sample (n = 107)

screening (N = 151)

Fig. 1 Description of the subsamples
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scale for each item. The items include difficulties with
personal hygiene and also complex activities such as
organizing a household. A global value is calculated
from the item values as a quotient of the total of the
item values and the number of item responses. The
greater the deficits in activities of daily living, the
higher the overall score on the Bayer-ADL, which
ranges from 1 to 10 points. For the purposes of this
study, the German version by Erzigkeit et al. was
used [41].
The Geriatric Depression Scale - 15 (GDS-15) [32] is a

self-rating scale for measuring depressive symptoms in
older adults. Both the long and short versions have good
psychometric properties [32]. The GDS-15 can thus also
be employed in patients with mild to moderate cognitive
deficits [42]. The total score ranges from 0 to 15 points.
Total scores over ten are indicative of a clinical mani-
festation of depression. The German version by Gauggel
et al. was used in the current study [43].

Statistical analyses
Decision-making criteria for selecting items
The following criteria were defined for selecting the
items from the research version for the final version of
the ETAM:

Criterion 1: all domains must be represented and have
equal weight
Each ICF domain must be represented by at least one
item, and all domains must be represented by the same
number of points. Thus, the items that had the best
scores in each domain were selected.

Criterion 2: factor analysis
All items must load on the same factor. There are nu-
merous indications in the literature that ADL/IADL cap-
acities in persons with dementia load mainly on a single
common factor (a general ADL factor). Thus, in 2011, in
their study on a “Capacity and Performance Scale”,
which was based on the ICF, Almansa et al. [44] con-
firmed the unidimensionality of the scale “Activities and
Participation” (one general factor and two additional
“psychosocial” and “physical” factors). Findings by Erzig-
keit et al. [45] and Voigt-Radloff et al. [46] from the val-
idation of interviews with persons suffering from mild to
moderate dementia also indicated a single general factor.
We therefore assumed that such skills would be influ-
enced by a general IADL/ADL factor and conducted an
exploratory factor analysis with Kaiser normalisation.
Items that deviated markedly from the main factor were
excluded.

Criterion 3: item difficulties must fall in the range .2 ≤
pi ≤ .8, and item discriminatory powers must be rit ≥ .3
Item difficulties must fall in the range .2 ≤ pi ≤ .8, and
item discriminatory powers must be rit > .3. The difficulty
indices and discrimination powers were calculated at the
item level. Because a 4- or 7-step response format (0–3
points or 0–6 points) was used for the ETAM items, the
ratio of the sum of the subject’s points squared to the sum

of the squared item maximum (

X
x2X
x2max

) [47] was used as

the difficulty index. Values of .2 ≤ pi ≤ .8 were expected.
Discrimination power was calculated as the corrected
item-total correlation. According to Bortz and Döring
[48], a discrimination power of .3 to .5 should be rated as
moderate, whereas a discrimination power > .5 should be
rated as high.

Criterion 4: items must have convergent and discriminant
validity
Items must demonstrate convergent and discriminant val-
idity. Items that showed correlations of not less than .2
with the Bayer ADL and were not more than moderately
correlated with the MMSE (.5) were given preference.
Item correlations with the GDS-15 were not to exceed .2.
The correlations of the individual items with the above-
mentioned tests were calculated with the Spearman rho
formula.

Criterion 5: inter-rater reliabilities of the individual items
must not be less than .8
The inter-rater reliabilities of the individual items must
be not less than .8. A second, independent rater was
employed for 20 % of the sample. The agreement was
calculated in the form of correlations (Spearman’s rho).

Criterion 6: as little material as possible and quick
administration
The fastest possible administration time and as little ma-
terial as possible should be considered per item. When
items were equally satisfactory according to the other
criteria, the items that required less time to administer
and/or less material were selected.

Final version of the ETAM
The final version of the ETAM obtained using the
above-mentioned criteria was tested to determine
whether it was normally distributed (K-S test). We calcu-
lated the average amount of time it took to administer
the items and the time to administer the test as a whole
calculated. The psychometric properties of each item on
the reduced version were calculated with the procedure
described above.
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The inter-item correlations (Spearman’s rho) were also
calculated. For the total score for the final version of the
ETAM, the correlations between the ETAM and the B-
ADL, MMSE, and GDS-15 were also calculated. If there
were no indications that the assumption of normally dis-
tributed values had been violated, Pearson correlations
were computed.
Cronbach’s alpha was computed as a measure of in-

ternal consistency. For performance tests, α >.9 is con-
sidered to demonstrate excellent internal consistency, α
>.8 good internal consistency, and α >.7 satisfactory in-
ternal consistency [49]. We also calculated the test-retest
reliability after 3 weeks and the inter-rater reliability for
the total score.
In order to assess the extent to which the ETAM could

discriminate between different levels of severity of cogni-
tive impairment, a one-way ANOVA with the total ETAM
score as the dependent variable and the severity of cogni-
tive impairment (unimpaired, MCI, mild or moderate de-
mentia) as the independent variable was computed.
Cohen’s d [50] was used to examine the magnitude of

the difference in ETAM scores between participants di-
agnosed with mild and moderate dementia and those
with MCI and normal cognition. In addition, the area
under the ROC curve was calculated to differentiate be-
tween MCI and healthy cognition.

Results
Sample
A total of 151 persons were screened. Forty-four fulfilled
at least one of the criteria for exclusion, in most cases
severe dementia (Fig. 2). The study sample consisted of

107 participants, including 74 women (69 %) and 33
men (31 %). A total of 81 (76 %) participants met the
study criteria for MCI or mild dementia (see Table 2), 12
were cognitively unimpaired (11 % of the study sample),
and 14 showed a degree of cognitive impairment consist-
ent with moderate dementia (13 % of the study sample).
Most of the results were based on the final sample, con-
sisting of 81 study participants with MCI or mild de-
mentia; any deviations from this rule are mentioned
explicitly.

Research version
All items were tested according to the criteria defined
above in order to reduce the number of items. Since Cri-
terion 1 (All domains must be represented and have
equal weight) was given the highest priority, we first re-
port the results for Criteria 2–6 and then those for the
individual domains.

Criterion 2: factor analysis
As shown in Table 3, the results of the factor analysis re-
vealed a solution with two factors in which all ETAM
items apart from the items “Medication indication” and
“Washing the dishes” loaded on the same factor.

Criterion 3: item difficulties must fall in the range .2 ≤
pi ≤ .8, and item discriminatory powers must be rit ≥ .3
The item difficulties for the respective items ranged
from .17 to .86. Apart from the items “Phone call” and
“Medication indication”, all items were within the refer-
ence range of .2 to .8 (see Table 4). Apart from the items

Figure 1: Consort 

Screening (N=151)

Enrolment

44 Excluded

⎯ 37 MMSE<10
⎯ 2 for withdrawal of declaration of 

consent 
⎯ 2 study participants were unable 

to continue after the screening 
due to severe physical illness 

⎯ 3 physical reasons (not testable 
due to impaired vision or 
hearing)

Analysed with ETAM at baseline 
(n=107)
⎯ 81 with MCI or mild dementia
⎯ 12 with normal cognition
⎯ 14 with moderate dementia

Inter-rater test with ETAM (n=18)

Retest with ETAM after 3 weeks (n=45)

Fig. 2 Flow chart showing how the sample was enrolled
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“Washing the dishes” (pi = .26), the discriminatory pow-
ers of all items were rit ≥.3 as required (see Table 4).

Criterion 4: items must have convergent and discriminant
validity
The correlations of the ETAM items with the B-ADL
were between −.12 (“Medication indication”) and −.47
(“Medication expiry”). The maximum correlation with

the MMSE on the item level was r = .45 (“Medication ex-
piry” and “Making tea”). The maximum item correlation
with the GDS-15 was |r| = .13 (“Alarm clock” and “Mak-
ing tea”), thus also fulfilling the criteria. The correlations
between the items on the research version of the ETAM
and the MMSE, GDS-15, and B-ADL are also shown in
Table 4.

Criterion 5: inter-rater reliabilities of the individual items
must not be less than .8
All items achieved an inter-rater reliability of greater
than .9 (see Table 4).

Criterion 6: as little material as possible and quick
administration
The items “Washing the dishes” and “Making tea” re-
quired the most material. The items “Medication expiry”
and “Train timetable” were also problematic since they
had to be prepared anew for each test occasion (“Medi-
cation expiry”) or location (“Train timetable”). The items
“Alarm clock”, “Medication indication”, and “Washing
the dishes” required the shortest time (an average of ap-
proximately 2 min), followed by “Medication expiry” and
“Train timetable” (2–3 min). “Making tea”, “Traffic situ-
ations”, “Phone call”, and “Finances” required an average
of 3–4 min (these times refer to the time participants
spent answering the item, not including preparation or
verbal exchanges).

Item reduction
Communication domain
Since it was not necessary to alter the “Phone call” item
after the pilot study, there was no second item to pro-
vide a choice in this case. Apart from having a slightly
elevated item difficulty (.17 instead of .20), the “Phone
call” item met the criteria.

Mobility domain
The two items on Mobility, “Train timetable” and “Traf-
fic situations”, differed only slightly in their discrimin-
atory power and difficulty. However, the item “Train
timetable” showed a stronger correlation with the
MMSE and required more material because the time-
table had to be compiled separately for each region. The
“Train timetable” item was excluded.

Self-care domain
The item “Medication indication” was discarded on the
basis of the results of the factor analysis, its low diffi-
culty, and its weak correlation with the B-ADL. Most of
the psychometric properties of the items “Medication
expiry” and “Pill organiser” were similar. As the item
“Pill organiser” was only weakly correlated with the
MMSE and GDS-15, we decided to retain the self-care

Table 2 Sample characteristics

Characteristics Total (n = 107) MCI+MD (n = 81)

Age, mean (SD) 82.8 (8.0) 82.2 (8.1)

Women, no. (%) 74 (69.2) 54 (66.7)

Education, no. (%)a

−8 years of schooling 45 (56.3) 31 (28.3)

−11 years of schooling 26 (32.5) 20 (24.7)

−13 or more years of schooling 9 (11.3) 8 (9.9)

Marital status, No. (%)b

Married 21 (20.2) 13 (16.0)

Widowed 65 (60.7) 51 (63.0)

Divorced 7 (6.5) 5 (6.2)

Single 11 (10.3) 9 (11.1)

Care level, No. (%)c

None 26 (24.3) 18 (22.2)

1 43 (40.2) 32 (39.5)

2 24 (36.7) 19 (23.5)

MMSE, mean (SD) 22.4 (4.4) 23.02 (3.0)

GDS-15, mean (SD)d 4.4 (3.4) 4.7 (3.4)

B-ADL, mean (SD)e 5.5 (2.4) 5.6 (2.3)

MCI+MD persons with mild cognitive impairment and persons with mild
dementia, MMSE mini-mental status examination, GDS-15 geriatric depression
scale-15, B-ADL Bayer activities of daily living-scale
aDetails on the education of 80 participants
bFamily status of 104 study participants
cDetails on the levels of care of 93 study participants
dGDS-15 details of 106 study participants
eB-ADL details of 105 study participants

Table 3 Exploratory factor analysis of the research version (n = 81)

ICF Domain Item Component

1 2

Communication Phone call .64 .08

Mobility Traffic situations .68 −.08

Bus timetable .80 .06

Self-care Medication indication .10 .68

Medication expiry .68 .28

Pill organiser .58 .55

Domestic life Making tea .55 .18

Alarm clock .42 .51

Washing the dishes .07 .77

Major life areas - economic life Finances .52 .37
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domain. This item can also be considered superior in
terms of administration time, amount of material re-
quired, and its inter-rater correlation.

Domestic life domain
The item “Washing the dishes” showed poor factor ana-
lytic results, poor discriminatory power, and a low item
difficulty; it also required a large amount of material to
administer. It was therefore not included in the final ver-
sion. The item “Alarm clock” showed satisfactory char-
acteristics and was integrated into the final version on
account of its high degree of practical relevance, short
administration time, and the small amount of material it
required. The item “Making tea” also showed satisfactory
characteristics. Each of these items yielded only three
points. They were therefore included in the final version
because, in this way, the “Domestic Life” domain con-
tributed a total of 6 possible points, like all the other
domains.

Economic life (major life area)
The “Finances” item was also not modified after the pilot
study. Its psychometric properties fulfilled the criteria
defined above. This item could thereby be included on
the final version.

The final version
The final version of the ETAM consists of 6 items
that represent the five relevant domains of the ICF
(for the test evaluation sheet and the material, see
Additional files 1 and 2). In order to sufficiently rep-
resent the broad range of activities covered by the
Domestic life domain and due to the low degree of
complexity of its two items “Making tea” and “Alarm
clock”, these two items each contribute only 3 points

to the overall score. For each of the other four items,
a maximum of six points can be scored. Thus, each
domain contributes a total of six points, adding up to
a total possible score of 30 points across the five do-
mains. The duration of administration is 19–35 min.
In the validation study, participants scored an average of

15.4 points with a standard deviation of 7.1. The median
was 15.0 points. The distribution had a skewness of −.063
and a kurtosis of −.981. Only the minimum number of
points (0) was not included in the distribution. Thus, at 1
to 30, the maximum range was almost completely cov-
ered. At the item level, the ranges of 0–3 and 0–6 were
achieved for all items. The corresponding values at the
item level and for the total score are shown in Table 5.
No significant deviation from a normal distribution for

the distribution of the total ETAM score (p = .215) was
found when computing the Kolmogorov-Smirnov test.
The mean overall administration time from the wel-

coming of the participants to their departure was
35 min, 19 of which were required for answering the
items.
The 6 ETAM items were all positively and usually

moderately correlated with each other (from r = .19 for
“Traffic situations” and “Alarm clock” to r = .49 for “Pill
organiser” and “Finances”). The correlations are shown
in Table 6.
The Pearson correlations for the total ETAM score

with the B-ADL (r = −.41) and the MMSE (r = .46) were
both moderately strong.
The Pearson correlation between the total ETAM

score and the GDS-15 was .05; thus, the two tests are
not correlated.
Cronbach’s alpha was .71. The 3-week test-retest reli-

ability of the ETAM was r = .78. The inter-rater reliabil-
ity was .97.

Table 4 Item characteristics of the research version of the ETAM (n = 81)

ICF domain Item Difficulty Discriminatory
power

Correlation
with MMSEa

Correlation
with GDS-15b

Correlation
with B-ADLc

Inter-rater-correlation
(n = 18)

Communication Phone call .17 .45 .33 .04 −.22 .95

Mobility Traffic situations .32 .41 .19 .05 −.41 .96

Train timetable .25 .59 .33 .07 −.31 1.00

Self-care Medication indication .86 .33 .23 .07 −.12 1.00

Medication Expiry .53 .60 .45 .11 −.47 .94

Pill organiser .40 .68 .38 .01 −.25 1.00

Domestic life Making tea .46 .44 .45 .13 −.14 .91

Alarm clock .42 .51 .28 −.13 −.28 .92

Washing the dishes .68 .26 .14 .08 −.14 .94

Major life
areas-economic life

Finances .52 .54 .34 .07 −.25 .98

aMini-Mental Status Examination
bGeriatric Depression Scale
cB-ADL
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If we grouped the study participants according to se-
verity on the basis of their MMSE and MoCA values (no
cognitive impairment, MCI, mild dementia, moderate
dementia), significant differences between these groups
were shown on the ETAM (ANOVA p < .001), i.e., the
two capacities decreased in parallel. The arithmetic
mean of the total ETAM score for the cognitively unim-
paired older adults (n = 12) was 22.3 points, with a 95 %
confidence interval (95 % CI) of 19.9–24.8. Persons with
MCI (n = 44) scored on average 17.8 points (95 % CI
12.1–19.5). Participants with mild dementia (n = 37)
achieved a mean of 12.7 points (95 % CI 10.6–14.8),
while the mean for individuals with moderate dementia
(n = 14) was 7.2 points (95 % CI 4.01–10.4).
Cohen’s ds of about 1 were found for the group com-

parisons: d = 1.02 for MCI (n = 44) versus normal cogni-
tion (n = 12), and d = 0.97 for moderate (n = 14) versus
mild dementia (n = 37). The ETAM differentiated well
between mild cognitive impairment and healthy cogni-
tion, with an area under the ROC curve of .83, a sensi-
tivity of .73, a specificity of .83 at the cut-off point of 19,
a positive likelihood ratio of 4.29, and a negative likeli-
hood ratio of 0.33. However, as only 10 % of the sample
was comprised of unimpaired subjects, this can be seen
as only preliminary.

Discussion
This article describes the validation of a performance
test for assessing capacities for performing activities of

daily living in persons with MCI and mild dementia. The
psychometric parameters determined in 107 study par-
ticipants showed the measure to be valid and quick to
administer and demonstrated its independence from
mood.
As mentioned above, there is no validated perform-

ance test for determining ADL capacities in mild demen-
tia or MCI to date. Existing performance-based
measures that have been validated for moderate to se-
vere dementia are either too easy, too time-consuming,
or focus too strongly on cognition. In a review of
performance-based measures of functional living skills,
Moore et al. suggested that the development of new
measures should focus on brevity, should include items
determined by patients or caregivers and selected by an
empirical procedure, and should be comprised of tasks
with “real world functioning” [19]. We tried to follow
these recommendations in the development and valid-
ation of the ETAM [31].
In contrast to existing measures [30], once translated,

the ETAM can in principle be used in all industrialised
countries since it does not refer to specific features of
the respective healthcare systems. Only the “Traffic situ-
ations” item requires adjustment to the road signs typ-
ical of the country in question, and the “Finances” item
needs to be adjusted to the local currency.
The ICF domain “Communication” was represented on

the ETAM only by the “Phone call” item, which had already
demonstrated satisfactory psychometric characteristics in

Table 5 Distribution values for ETAM scores and the items used on the final version

ICF domain and Items

Communication Mobility Self-care Domestic life Major life
areas -economic life

Phone call Traffic situations Pill organiser Making tea Alarm clock Finances ETAM total score

Mean (Min; Max) 2.0 (0; 6) 3.0 (0; 6) 2.9 (0; 6) 1.9 (0; 3) 1.7 (0; 3) 4.0 (0; 6) 15.4 (1; 30)

Standard deviation 1.5 1.6 2.5 0.8 1.0 1.6 6.2

Skewness 1.05 −.18 .04 −.40 .11 −.68 −.08

Kurtosis .56 −.58 −1.75 −.29 −1.16 −.14 −1.12

Discriminatory power of item .42 .40 .64 .43 .43 .47

Cronbach’s alpha if item deleted .68 .68 .61 .69 .68 .65

Table 6 Item correlations (Spearman) for the final version

ICF domain and Items

Communication Mobility Self-care Domestic life Major life
areas -economic life

Phone call Traffic situations Pill organiser Making tea Alarm clock Finances

Phone call .22 .38 .21 .29 .35

Traffic situations .35 .22 .19 .37

Pill organiser .39 .46 .49

Making tea .34 .27

Alarm clock .26
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the pilot study [31]. Handling phone calls is highly relevant
in practice and more future-oriented than, for example,
writing a letter. On the ETAM, a mobile phone for older
adults that is similar to a cordless telephone is employed.
Other performance tests have therefore also included the
use of the telephone among their items [27, 30]. It has also
been demonstrated in numerous studies that how a person
handles the telephone is an important and sensitive indica-
tor of incipient dementia processes. Distinct deficits in this
domain of behaviour have been demonstrated in various
studies even in individuals with mild cognitive impairment.
This also explains the high item difficulty found for this
item [7]. In addition to higher organisational skills such as
planning to go shopping and paying bills, using the tele-
phone is one of the first areas to show impairment as de-
mentia develops [51]. However, it is to be expected that the
item difficulty, which is currently still high, will fall in the
next few years as older adults get used to this means of
communication. In the present sample, which consisted
mainly of participants from the cohorts born between 1930
and 1945, most of the participants were still accustomed to
using telephones with circular dials. Particular attention
should therefore be paid to this item when the measure is
revalidated in the years to come.
The correlation between the ETAM and the B-ADL

proved to be weaker than expected. In this context, it is
noteworthy that the correlations with the items of a
strongly practical nature such as “Washing the dishes” and
“Making tea” were particularly low, whereas the correla-
tions with more cognitive items such as “Traffic situations”
were stronger. This is likely due to the strong cognitive bias
of the B-ADL questionnaire [8]. Reppermund et al. [8] con-
ducted a factor analysis of this measure in a representative
sample of 762 older adults. Eleven of the 21 total items
loaded on the factor “high cognitive demand”, whereas only
nine items were assigned to the factor “low cognitive de-
mand”. In addition, a significant difference between the two
study groups “cognitively unimpaired” vs. “MCI” was found
only on the factor “high cognitive demand”, whereas the
two groups hardly differed at all on the factor “low cogni-
tive demand”. The B-ADL factor therefore probably lacks
sensitivity in the upper range of the performance of activ-
ities of daily living [8, 52]. A revalidation study should ad-
dress this and use other measures to determine convergent
validity.
The moderate correlation found between the ETAM and

the MMSE was consistent with the current international
state of the art, according to which the performance of
complex instrumental activities of daily living in people
with MCI and mild dementia are to a certain extent
dependent on cognitive capacity [53]. A minimum level of
cognitive capacity is required to be able to carry out com-
plex IADL. Therefore, we did not expect the ETAM test
score and the score on a cognition test to be completely

independent of one another. This was shown by the coeffi-
cient of correlation between the total ETAM score and the
total MMSE score (r = .46). This moderate association also
shows that the ETAM is able to capture a construct that is
conceptually distinct and independent of cognition and can
be described as instrumental competence in activities of
daily living. This also applies to all of the ETAM items that
were only moderately correlated with the MMSE, between
.19 and .45.
With the current version of the ETAM, we have suc-

cessfully developed a valid performance test for determin-
ing capacities for performing activities of daily living in
persons with MCI and mild dementia. The fact that this
test is designed specifically for this group of persons is
what makes this test unique. The average administration
time of 35 min can be considered economical compared
with the administration times of other well-known per-
formance tests. The large size of the sample employed
must also be emphasised, in comparison with the valid-
ation studies of other tests on the performance of tasks of
daily living. Due to its orientation towards the ICF, our
measure is also based on the current WHO concept of
capacities for performing activities of daily living.
However, it should be noted that the discrimination

afforded by the ETAM score between persons with MCI
and mild dementia and individuals who are completely
cognitively healthy on the one hand and between persons
with MCI and mild dementia and persons with moderate
dementia on the other must be considered preliminary, as
the sizes of the sub-samples in our study were small.
Since there is no “gold standard” for determining cap-

acities for performing activities of daily living, the con-
vergent validity had to be tested against an observer-
rating scale. The problems associated with observer-
rating scales described in the introduction above were
also encountered in our study, insofar as the B-ADL was
usually completed by the care staff in the supported liv-
ing accommodations (since either there was no relative
available or the relative was also cognitively impaired).
The care staff may have found it difficult to assess cap-
acities for performing activities of daily living that were
either performed outside of the institution (e.g., the use
of public transport) or were generally carried out by the
care staff (e.g., the use of domestic appliances, etc.).
Future validation studies should focus on the ETAM’s

sensitivity to change and criterion-related validity. An
international validation of versions in other languages is
also desirable.

Conclusions
The ETAM test proved to be a valid, reliable, and feas-
ible performance-based assessment for ADL capabilities
in persons with mild dementia or MCI. It is therefore
suitable for use in both clinical practice and research.

Luttenberger et al. BMC Geriatrics  (2016) 16:111 Page 10 of 12



Consent for publication
Written informed consent for publication of their im-
ages was obtained from the participant. A copy of the
consent form is available for review by the Editor of this
journal.

Availability of data and materials
All data are contained within the manuscript and its
additional files.

Additional files

Additional file 1: Material for carrying out the ETAM. (DOCX 4613 kb)

Additional file 2: ETAM evaluation and documentation form.
(DOC 82 kb)

Abbreviations
ADCS-MCI-ADL: Alzheimer’s Disease Cooperative Study Scale for ADL in Mild
Cognitive Impairment; ADL: activities of daily living; B-ADL: Bayer Activities of
Daily Living Scale; DAFA: direct assessment of functional abilities;
DAFS: direct assessment of functional status; ETAM: Erlangen Test of
Activities of Daily Living in Persons with Mild Dementia and Mild Cognitive
Impairment; FLSA: functional living skills assessment; GDS-15: geriatric
depression scale 15; IADL: instrumental activities of daily living;
ICF: International Classification of Functioning and Health; MCI: mild
cognitive impairment; MMSE: mini mental state examination;
MoCA: Montreal cognitive assessment; SAILS: structured assessment of
independent living skills; TEFA: test of everyday functional abilities.

Acknowledgements
This study was carried out as part of a programme for the promotion of
young scientists funded by the German Research Foundation. We thank the
German Research Foundation for its academic and financial support.
We would also like to extend our heartfelt thanks to the 14 institutions that
cooperated with us in implementing the study and the 150 study
participants and their relatives or caregivers who placed their trust in us and
sacrificed their time. We acknowledge the support provided to us by the
German Research Foundation and Friedrich-Alexander University Erlangen-
Nuremberg in the funding programme Open Access Publishing. We would
also like to thank our English-language editor, Jane Zagorski.

Authors’ contributions
KL was responsible for the study supervision, drafted the manuscript,
supervised the data analysis, and developed the structure of the publication.
SR provided important information about test construction and data
interpretation and drafted the manuscript. AS collected the data, performed
parts of the data analysis, and drafted parts of the manuscript. SB was
responsible for the literature review, helped in analyzing the data, and
drafted parts of the manuscript. EG supervised the study design and data
analysis and drafted parts of the manuscript. All authors have read and
approved the final version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Author details
1Center for Health Services Research in Medicine, Department of Psychiatry
and Psychotherapy, Friedrich-Alexander-Universität Erlangen-Nürnberg,
Schwabachanlage 6, Erlangen 91054, Germany. 2Department of
Developmental Disability Neuropsychiatry (3DN), School of Psychiatry,
University of New South Wales/ UNSW Medicine, 34 Botany Street, UNSW,
Sydney, NSW 2052, Australia.

Received: 29 October 2015 Accepted: 29 April 2016

References
1. Robert P, Ferris S, Gauthier S, Ihl R, Winblad B, Tennigkeit F. Review of

Alzheimer’s disease scales: is there a need for new multi-domain scale for
therapy evaluation in medical practice? Alzheimers Res Ther. 2010;2:24–37.

2. Sikkes SAM, de Lange-de Klerk ESM, Pijnenburg YAL, Scheltens P,
Uidehaag BMJ. A systematic review of instrumental activities of daily
living scales in dementia: room for improvement. J Neurol Neurosurg
Psychiatry. 2009;80:7–12.

3. Förstl H, editor. Demenzen in Theorie und Praxis. 3rd ed. Heidelberg:
Springer; 2011.

4. WHO. ICF-The International Classification of Functioning, Disability and
Health. Genf: WHO; 2005.

5. Muò R, Schindler A, Vernero I, Schindler O, Ferrario E, Frisoni GB. Alzheimer’s
disease-associated disability: an ICF approach. Disabil Rehabil. 2005;27:
1405–13.

6. Peres K, Helmer C, Amieva H, Orgogozo J-M, Rouch I, Dartigues J-F,
Barberger-Gateau P. Natural History of decline in instrumental activities of
daily living performance over the 10 years preceding the clinical diagnosis
of Dementia: a prospective population-based study. J Am Geriatr Soc. 2007;
56:37–44.

7. Rosenberg L, Kottorp A, Winblad B, Nygard L. Perceived difficulty in
everyday technology use among older adults with or without cognitive
deficits. Scand J Occup Ther. 2009;16(4):216–26.

8. Reppermund S, Sachdev PS, Crawford J, Kochan NA, Slavin MJ, Kang K,
Trollor JN, Draper B, Brodaty H. The relationship of neuropsychological
function to instrumental activities of daily living in mild cognitive
impairment. Int J Geriatr Psychiatry. 2011;26(8):843–52.

9. Tabert MH, Albert SM, Borukhova-Milov L, Camacho Y, Pelton G, Liu X, Stern
Y, Devanand DP. Functional deficits in patients with mild cognitive
impairment: prediction of AD. Neurology. 2002;58(5):758–64.

10. Aretouli E, Brandt J. Everyday functioning in mild cognitive impairment and
its relationship with executive cognition. Int J Geriatr Psychiatry. 2010;25(3):
224–33.

11. Palmer K, Backman L, Winblad B, Fratiglioni L. Mild cognitive impairment in
the general population: occurrence and progression to Alzheimer disease.
J Am Geriatr Soc. 2008;16(7):603–11.

12. Peres K, Chrysostome V, Fabrigoule C, Orgogozo JM, Dartigues JF,
Barberger-Gateau P. Restriction in complex activities of daily living in MCI:
impact on outcome. Neurology. 2006;67(3):461–6.

13. Luck T, Luppa M, Angermeyer MC, Villringer A, Konig HH, Riedel-Heller SG.
Impact of impairment in instrumental activities of daily living and mild
cognitive impairment on time to incident dementia: results of the Leipzig
Longitudinal Study of the Aged. Psychol Med. 2011;41(5):1087–97.

14. Luck T, Luppa M, Wiese B, Maier W, van den Bussche H, Eisele M, Jessen F,
Weeg D, Weyerer S, Pentzek M, et al. Prediction of incident dementia: impact
of impairment in instrumental activities of daily living and mild cognitive
impairment-results from the German study on ageing, cognition, and
dementia in primary care patients. J Am Geriatr Soc. 2012;20(11):943–54.

15. Fauth EB, Schwartz S, Tschanz JT, Ostbye T, Corcoran C, Norton MC. Baseline
disability in activities of daily living predicts dementia risk even after
controlling for baseline global cognitive ability and depressive symptoms.
Int J Geriatr Psychiatry. 2013;28(6):597–606.

16. Gold DA. An examination of instrumental activities of daily living
assessment in older adults and mild cognitive impairment. J Clin Exp
Neuropsychol. 2012;34(1):11–34.

17. Galasko D, Bennett D, Sano M, Ernesto C, Thomas R, Grundman M, Ferris S.
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. 1997;11 Suppl 2:33–9.

18. Hindmarch I, Lehfeld H, Jongh P, Erzigkeit H. The Bayer Activities of Daily
Living Scale (B-ADL). Dement Geriatr Cogn Disord. 1998;9:20–6.

19. Moore DJ, Palmer BW, Patterson TL, Jeste DV. A review of performance-
based measures of functional living skills. J Psychiatr Res. 2007;41(1–2):
97–118.

20. Jekel K, Damian M, Wattmo C, Hausner L, Bullock R, Connelly PJ, Dubois B,
Eriksdotter M, Ewers M, Graessel E, et al. Mild cognitive impairment and
deficits in instrumental activities of daily living: a systematic review.
Alzheimers Res Ther. 2015;7(1):17.

21. Pereira FS, Oliveira AM, Diniz BS, Forlenza OV, Yassuda MS. Cross-cultural
adaptation, reliability and validity of the DAFS-R in a sample of Brazilian
older adults. Arch Clin Neuropsychol. 2010;25(4):335–43.

Luttenberger et al. BMC Geriatrics  (2016) 16:111 Page 11 of 12

dx.doi.org/10.1186/s12877-016-0271-9
dx.doi.org/10.1186/s12877-016-0271-9


22. Davis BA, Martin-Cook K, Hynan LS, Weiner MF. Caregivers’ perception of
dementia patients’ functional ability. Am J Alzheimers Dis Other Demen.
2006;21:85–91.

23. Lima-Silva TB, Bahia VS, Carvalho VA, Guimaraes HC, Caramelli P, Balthazar
MLF, Damasceno B, de Campos Bottino CM, Brucki SMD, Yassuda MS. Direct
and indirect assessments of activities of daily living in behavioral variant
frontotemporal dementia and alzheimer disease. J Geriatr Psychiatry Neurol.
2014;28:1–8.

24. Farina E, Fioravanti R, Pignatti R, Alberoni M, Mantovani F, Manzoni G,
Chiacari L, Imbornone E, Villanelli F, Nemni R. Functional living skills
assessment: a standardized measure of high-order activities of daily living in
patients with dementia. Eur J Phys Rehabil Med. 2010;46:73–80.

25. Karagiozis H, Gray S, Sacco J, Shapiro M, Kawas C. The Direct Assessment of
Functional Abilities (DAFA): a comparison to an indirect measure of
instrumental activities of daily Living. Gerontologist. 1998;38:113–21.

26. Mahurin R, DeBettignies B, Pirozzolo F. Structured assessment of
independent living skills: preliminary report of a performance measure of
functional abilities in dementia. J Gerontol. 1991;46:58–66.

27. Cullum CM, Saine K, Chan L, Martin-Cook K, Gray K, Weiner M. Performance-
based instrument to assess functional capacity in dementia: the Texas
Functional Living Scale. Neuropsychiatry Neuropsychol Behav Neurol. 2001;
14:103–8.

28. Weiner M, Gehrmann HR, Hynan LS, Saine K, Cullum M. Comparison of the
test of everyday functional abilities with a direct measure of daily function.
Dement Geriatr Cogn Disord. 2006;22:83–6.

29. Loewenstein DA, Amigo E, Duara R, Guterman A, Hurwitz D, Berkowitz N,
Wilkie F, Weinberg G, Black B, Gittelman B, et al. A new scale for the
assessment of functional status in Alzheimer’s disease and related disorders.
J Gerontol. 1989;44:114–21.

30. McDougall G, Becker H, Vaughan P, Acee TW, Delville CL. The revised direct
assessment of functional status of independent older adults. Gerontologist.
2010;50:363–70.

31. Schmiedeberg-Sohn A, Graessel E, Luttenberger K. A direct performance
test for assessing activities of daily living in patients with Mild Degenerative
Dementia: the Development of the ETAM and preliminary results. Dement
Geriatr Cogn Dis Extra. 2015;5(1):74–84.

32. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, Leirer O.
Development and validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res. 1983;17(1):37–49.

33. Folstein M, Folstein S, Mc Hugh P. “Mini-Mental State”: a practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res.
1975;12(3):189–98.

34. Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H. The Montreal Cognitive Assessment, MoCA: a
brief screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;
53(4):695–9.

35. Freitas S, Simoes MR, Alves L, Santana I. Montreal cognitive assessment:
validation study for mild cognitive impairment and Alzheimer disease.
Alzheimer Dis Assoc Disord. 2013;27(1):37–43.

36. Arevalo-Rodriguez I, Smailagic N, Roque IFM, Ciapponi A, Sanchez-Perez E,
Giannakou A, Pedraza OL, Bonfill Cosp X, Cullum S. Mini-Mental State
Examination (MMSE) for the detection of Alzheimer’s disease and other
dementias in people with mild cognitive impairment (MCI). Cochrane
Database Syst Rev. 2015;3:CD010783.

37. Kessler J, Markowitsch H-J, Denzler PE. MMST: Mini-Mental-Status Test.
Weinheim: Beltz Test GmbH; 1990.

38. Larner AJ. Screening utility of the Montreal Cognitive Assessment (MoCA):
in place of - or as well as - the MMSE? Int Psychogeriatr. 2012;24(3):391–6.

39. Dong Y, Lee WY, Basri NA, Collinson SL, Merchant RA, Venketasubramanian
N, Chen CL. The Montreal Cognitive Assessment is superior to the Mini-
Mental State Examination in detecting patients at higher risk of dementia.
Int Psychogeriatr. 2012;24(11):1749–55.

40. Rossetti HC, Lacritz LH, Cullum CM, Weiner MF. Normative data for the
Montreal Cognitive Assessment (MoCA) in a population-based sample.
Neurology. 2011;77(13):1272–5.

41. Erzigkeit H, Lehfeld H. Bayer ADL-Skala (B-ADL). Eine Skala zur Erfassung von
Beeinträchtigungen der Alltagskompetenz bei älteren Patienten mit
Einbußen der kognitiven Leistungsfähigkeit. Frankfurt/Main: Pearson
Assessment; 2010.

42. McGivney SA, Mulvihill M, Taylor B. Validating the GDS depression screen in
the nursing home. J Am Geriatr Soc. 1994;42(5):490–2.

43. Gauggel S, Birkner B. Validität und Reliabilität einer deutschen Version der
Geriatrischen Depressionsskala (GDS). Z Klin Psychol. 1999;28(1):18–27.

44. Almansa J, Ayouso-Mateos JL, Garin O, Chatterji S, Konstanjsek N, Alsonso J,
Valderas JM, Cieza A, Raggi A, Svestkova O, et al. The International
Classification of Functioning, Disability and Health: development of capacity
and performance scales. J Clin Epidemiol. 2011;64:1400–11.

45. Erzigkeit H, Lehfeld H, Pena-Casanova J, Bieber F, Yekrangi-Hartmann C,
Rupp M, Reappard F, Arnold K, Hindmarch I. The Bayer-Activities of Daily
Living Scale (B-ADL): results from a validation study in Three European
Countries. Dement Geriatr Cogn Disord. 2001;12:348–58.

46. Voigt-Radloff S, Leonhart R, Schutzwohl M, Jurjanz L, Reuster T, Gerner A,
Marschner K, van Nes F, Graff M, Vernooij-Dassen M, et al. Interview for
Deterioration in Daily Living Activities in Dementia: construct and
concurrent validity in patients with mild to moderate dementia. Int
Psychogeriatr. 2012;24(3):382–90.

47. Fisseni HJ. Lehrbuch der psychologischen Diagnostik. Göttingen: Hogrefe; 1997.
48. Bortz J, Döring N. Forschungsmethoden und evaluation: für Human- und

Sozialwissenschaftler. Berlin: Springer; 2006.
49. Ikiugu MN. The test–retest reliability and predictive validity of a battery of

newly developed occupational performance assessments. Occup Ther Ment
Health. 2012;28(1):51–71.

50. Cohen J. Statistical power analysis for behavioral sciences. New York:
Academic; 1969.

51. Arrighi HM, Gelinas I, McLaughlin TP, Buchanan J, Gauthier S. Longitudinal
changes in functional disability in Alzheimer’s disease patients. Int
Psychogeriatr. 2013;25(6):929–37.

52. Reppermund S, Brodaty H, Crawford JD, Kochan NA, Draper B, Slavin MJ,
Trollor JN, Sachdev PS. Impairment in instrumental activities of daily living
with high cognitive demand is an early marker of mild cognitive
impairment: the Sydney memory and ageing study. Psychol Med. 2013;
43(11):2437–45.

53. Giebel CM, Challis DJ, Montaldi D. A revised interview for deterioration in
daily living activities in dementia reveals the relationship between social
activities and well-being. Dementia (London). 2014:1–14.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Luttenberger et al. BMC Geriatrics  (2016) 16:111 Page 12 of 12


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Preliminary work
	Design
	Criteria for inclusion and exclusion
	Measures
	Tool under investigation
	Control tools

	Statistical analyses
	Decision-making criteria for selecting items
	Criterion 1: all domains must be represented and have equal weight
	Criterion 2: factor analysis
	Criterion 3: item difficulties must fall in the range .2 ≤ pi ≤ .8, and item discriminatory powers must be rit ≥ .3
	Criterion 4: items must have convergent and discriminant validity
	Criterion 5: inter-rater reliabilities of the individual items must not be less than .8
	Criterion 6: as little material as possible and quick administration

	Final version of the ETAM

	Results
	Sample
	Research version
	Criterion 2: factor analysis
	Criterion 3: item difficulties must fall in the range .2 ≤ pi ≤ .8, and item discriminatory powers must be rit ≥ .3
	Criterion 4: items must have convergent and discriminant validity
	Criterion 5: inter-rater reliabilities of the individual items must not be less than .8
	Criterion 6: as little material as possible and quick administration

	Item reduction
	Communication domain
	Mobility domain
	Self-care domain
	Domestic life domain
	Economic life (major life area)

	The final version

	Discussion
	Conclusions
	Consent for publication
	Availability of data and materials

	Additional files
	Abbreviations
	Competing interests
	Author details
	References

