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L. Quillion-Dupré, E. Monfort, C. Lissot, V. Rialle, P. Couturier. Performance-based as-
sessment of telephone use in three patients with a major cognitive disorder. Gerontech-
nology 2020;19(1):54-65;  https:/doi.org/10.4017/gt.2020.19.1.006.00 Background In Major
Neurocognitive Disorders (MND), cognitive deficits have considerable consequences on
patients’ daily living, compromising their social, professional, or leisure activities. In this
context, technologies may provide innovative solutions to support home support and
boost loss-making capacity. Therefore, it is necessary to design appropriate devices but
also rehabilitation interventions, considered early on in order to minimize the impact of
cognitive impairments on daily living. This requires undertaking a detailed assessment of
autonomy. Research aim In this context, we wanted to confirm the contributions of a
performance-based assessment to define the challenges faced by people with a diagnosis
of MND using the telephone, the most common communication tool, and to specify their
ability to benefit from hierarchical cueing. Methods We compared three patients with a
diagnosis of MND to 17 elderly people aged 74 to 91, living in the community, and with-
out any cognitive impairment. We evaluated the telephone useability in an ecological
structured context with three tasks of increasing difficulty adapted from the Observed
Tasks of Daily Living-R (Diehl, Marsiske, & Horgas, 2005). Performances were analyzed
with an observation grid from the Profinteg tool (Anselme et al., 2013), completed by an
error taxonomy based on Schwartz description (Schwartz et al., 1998; Schwartz et al.,
1995). Results Results highlighted that the three patients, who presented cognitive defi-
cits and who apparently did not face obvious difficulties in telephone use assessed with
a pencil-and-paper questionnaire, presented different error patterns and needed more
specific aids, and in greater number. Conclusion The findings indicate a dissociation
between neuropsychological tests’ performances and telephone use in daily life. This
result underlines the need for direct structured observation of older persons’ daily activi-
ties requiring technical and technological tools, in the way to predict the practical con-
sequences of cognitive impairments, and for designing appropriate gerontechnologies.

Keywords: Activities of daily living (ADL), telephone, performance-based assessment,
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INTRODUCTION

Technologies are today an essential determinant
of the life of aging people with neurocognitive
disorders especially when they limit difficulties
in daily life (Lorenz et al., 2019). Unfortunately,
these technologies do not always fit with the life
of older people (Hirt et al., 2019). The charac-
terization of actual usage capacities by means
of valid indicators is therefore of major impor-
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tance, especially because of the short period of
usefulness of technologies due to the changing
cognitive status of aging people with cognitive
disorders (they need to be accessible at the right
time, and able to adapt to changing needs).

Major Neurocognitive Disorders (MND) affect
heterogeneously multiple cognitive functions
such as learning and memory, executive func-
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tions, complex attention, etc. (American Psychi-
atric Association, 2013). These cognitive deficits
have considerable consequences on the patients’
daily life, compromising their social or profes-
sional activities. As a matter of fact, this loss of
capacity is the main cause of admission to insti-
tutions for retired and elderly people (Verbeek et
al., 2015). In a clinical setting, activities of daily
living (ADL) are usually assessed using question-
naires. Unfortunately, these paper-and-pencil
methods are not sufficient to evaluate the real
nature of difficulties in home settings. More pre-
cisely, performance-based studies highlighted
those brain-damaged people, but also young
healthy people, are likely to commit errors
even in routine tasks (Giovannetti, Schwartz, &
Buxbaum, 2007). The most represented errors in
patients with MND are, in order: errors of omis-
sion, commission, object substitution, and action
addition (Giovannetti et al., 2008; 2012). These
authors also found that measures of episodic
memory significantly predicted omission errors,
whereas general dementia severity and execu-
tive control measures better predict execution
errors. According to Giovannetti et al. (2012), dif-
ficulties encountered cannot be explained by a
general construct. Different neuropsychological
impairments should be associated with different
patterns of everyday action impairment.

The assessment of autonomy implies targeting
meaningful activities, which are critical situa-
tions in pathological aging (Barberger-Gateau et
al., 1992). In this context, using the phone is of
major interest. This tool is currently indispensa-
ble to organize home support and call for help,
thus contributing to ensuring the safety of peo-
ple (Mitzner et al., 2010; Topo, Jylhd, & Laine,
2002). It is also a source of stimulation, promotes
social relationships (Topo et al., 2002), and ap-
pears to be a way to keep some control over his
or her own life, for example by making medical
appointments by oneself (Nygard & Starkham-
mar, 2003). With over 7 billion subscribers to
mobile phone throughout the world in 2017, the
telephone has become an integral part of peo-
ple's lives, and thus an essential tool to maintain
independence and autonomy in aging people
living at home (e.g., to be assured of maintaining
relationships and security; Topo et al., 2002).

Nygard and Starkhammar (2007) emphasized that
elderly people with cognitive disorders experi-
enced difficulties with technologies including the
most common and mainstream. Additionally, diffi-
culty with phone use has been identified as a sign
of early cognitive decline associated with MND
(Nygérd, Pantzar, Uppgard, & Kottorp, 2012), and
in the French epidemiological survey PAQUID,
phone use is considered as one of the four instru-
mental activities of daily living (IADL) that pre-
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dict a diagnosis of MND (Barberger-Gateau et al.,
1992). When telephone use is taken into account
in MND functional skills evaluation, with tests
based on systematic observation or on caregivers
reports (Moore, Palmer, Patterson, & Jeste, 2007;
Nygard & Starkhammar, 2003), there is gener-
ally limited information about the exact nature of
patients’ difficulties and the way they respond to
them (Nygard & Starkhammar, 2003). As a matter
of fact, either these evaluation tools are generally
limited to a single item, or they only enable a di-
chotomous or low-sensitive measure. It must be
stressed that this particular field suffers from a lack
of detailed research: none of the performance-
based evaluation tools of ADL identified by Moore
et al. (2007) have been dedicated to the telephone,
whilst performance-based assessment instruments
provide accurate and relevant information on the
patient’s deficits, and are particularly useful when
a caregiver is not available.

We propose to evaluate the ability to use the
phone with a performance-based measure in-
cluding a description and an analysis of errors as
well as the human help provided. In this context,
we wanted to confirm the contributions of a per-
formance-based assessment to define the chal-
lenges faced by people with a diagnosis of MND
using the telephone. We explored the ability to
use the phone in 3 patients suffering from MND,
relative to 17 healthy aging adults, all living in
the community. According to Giovannetti et al.
(2008) and Giovannetti et al. (2012), who found
that measures of episodic memory significantly
predicted omission errors, whereas general de-
mentia severity and executive control measures
better predict execution errors, we expected to
find a greater number of omissions in each pa-
tient and a higher number of executions for those
who have a lower level of cognitive functioning.

MeTHODS

We assessed the ability to use the phone with
an adaptation of the phone-related tasks from
the Observed Tasks of Daily Living-R (OTDL-R;
Diehl et al., 2005), a performance-based meas-
ure of three IADLs. The OTDL-R limits rater bias,
is not time-consuming, and makes comparisons
between groups feasible. To be able to analyze
verbal and non-verbal elements, we videotaped
participants while they were using the telephone.
Then, we analyzed the videos by means of an
observation grid based on the Profinteg tool
(Anselme et al., 2013), completed by an error tax-
onomy based on Schwartz description (Schwartz
et al., 1995) and by an assistance taxonomy dis-
tinguishing verbal assistance from physical assis-
tance (Neistadt, 1994). The daily functioning was
assessed with the Lawton IADL Scale (Juillerat
Van der Linden, 2008; Lawton & Brody, 1969)
and the Index of Independence in ADL (Katz,
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Table 1. Sample characteristics

The neuropsychological as-

Education level

sessment highlighted a pre-

Age Sex Years of education  Mill Hill MMSE served overall efficiency

m (SD) (W/M) m (SD) m@©D)  MED) (MMSE = 26), but with tempo-

Control group 7852 ¢ 11.24 3824 29.00 ral disorientation. With regard
(n=17) (4.15) (3.19) (5.29) (0.93) to the verbal modality of epi-
Mr. B 78.8 M 12 37 26% sodic memory, the encoding
Mrs. G 87.6 w 14 32 224 was preserved, and there was
Mrs. H 75.5 w 9 31 21 no “forgetting little by little”:

*p<.01** p <.001

the performances in delayed

Ford, Moskowitz, Jackson, & Jaffe, 1963). The
IADL Scale particularly assesses the ability to use
the telephone in patients' real life. We compared
performances of 3 aging patients with MND with
those of 17 healthy aging adults, older than 74
years old living in the community, without any
history of psychiatric disorders or of stroke, and
scoring more than 26 at the Mini Mental State Ex-
amination (MMSE; Folstein, Folstein, & McHugh,
1975; Hugonot-Diener, 2008). The characteristics
of the control group are detailed in Table 1. In
order to provide a detailed description of the 3
patients’ characteristics, the third author, as a
specialized neuropsychologist, conducted an in-
depth evaluation. The neuropsychological tests
encompass all cognitive functions with each
patient in the geriatric day unit of the Grenoble
Alpes University Hospital. We also administered
a vocabulary test (Mill Hill Vocabulary Test part B,
French version; Deltour, 1993) to all participants,
in order to estimate the comprehension level of
the participants. All participants signed an ap-
proved informed consent form.

Participants

Mr. B

Mr. B is a 78.8-year-old man living alone at
home. After graduating from high school, he had
worked as a civil servant. He is now retired. The
difficulties would have appeared insidiously 2.5
years ago and became worse in spurts (due to
cardiac problems). During the interview, Mr. B
reports some difficulties in remembering names
and describes his memory as selective, and
his son speaks about his forgetting recent facts.
The patient has maintained some activities like
watching the news and game shows, reading
and going to the library, but his son doubts the
truth of this last information. Nonetheless, he still
goes shopping and goes out every day to drink
his coffee. Mr. B describes himself as optimis-
tic and says he prefers “living from day to day”.
His son finds him “easier to get on with” and is
convinced his father would never have accepted
this assessment a few months before. During the
neuropsychological assessment, the patient is
very jovial and jokes (even if sometimes inap-
propriately) to hide his difficulties.
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recall were better than in im-
mediate recall, even if they remained pathological
(The RL/RI-16 memory test; Adam & GREMEM,
2008; Van der Linden et al., 2004). On the visual
modality, memory process was impaired both in
free recall (immediate and delayed) and recogni-
tion, and a loss of information was observed in de-
layed recall (The Doors test; Baddeley, Emslie, &
Nimmo-Smith, 1994; the complex figure of the Si-
gnoret Memory Battery-BEM 144; Signoret, 1991).
No effect of learning was found in memory tasks.
In the language domain, the vocabulary (Mill Hill
vocabulary test part B) was preserved. Nonethe-
less, Mr. B experienced speech difficulties as high-
lighted by his poor performance in naming objects
(32/36) (the 36-items test of Bachy-Langedock,
1989), and his decrease in verbal fluency (both in
letter and semantic fluency). Motor programming
ability explored with the bimanual test of recip-
rocal coordination of Luria (1966) and the object
identification assessed with the 36-item test of
Bachy-Langedock (1989) were effective. Focused
attention was preserved in its inhibition dimension
(Stroop Test; Meulemans, 2008), but maintaining
attention seemed challenging (Trail-Making Test-
TMT, Army Individual Test, 1944, in its modified
version; Meulemans, 2008). In addition, the fre-
quency of perseverations (20%) produced in the
verbal fluency task was abnormal (Ramage, Bay-
les, Helm-Estabrooks, & Cruz, 1999). Finally, Mr.
B had no impairment in praxis such as gesture
production and copy drawing tasks (Mahieux, Fa-
bre, Galbrun, Dubrulle, & Moroni, 2009). He also
was independent in ADL assessed with the Law-
ton IADL Scale and the Index of Independence in
ADL. Working memory was also preserved (digi-
tal span, WAIS-IIIl; Wechsler, 1997). In conclusion,
Mr. B presented episodic memory (disorientation,
encoding, strengthening, and recovery difficulties)
and language difficulties (objects’ naming, verbal
fluency). The final diagnosis was early Alzheimer
disease, in reference to the NINCDS-ADRDA (Mc-
Khann et al., 1984) and DSM 5 (American Psychi-
atric Association, 2013) criteria.

Mrs. G

Mrs. G is an 87.6-year-old woman. The geri-
atrician referred her to the neuropsychologist,
in order to identify accurately the nature of her
memory and executive function deficits. Mrs. G
studied 2 years after high school before becom-
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Table 2. Error typology

Error type Description
Initiation The participant does not spontaneously start the activity after 15 sec (for any reason) or
says, “I don’t know”.
The participant does not execute a step (including forgetting the contents) (e.g. He/she
Omission doesn’t read the number). To be considered as an omission, an error must not be a
consequence of any other error type.

Realization in an incorrect, inappropriate way, or not at the right time (e.g. He/She make a
Erroneous mistake in dialing the number or doesn’t read the right number), including perseverations:
execution A step is executed more than once (e.g. Read the number, look at the instructions and then

read the number again)

ing a housewife. During the interview, Mrs. G
asserts to have a good memory but describes dif-
ficulties in staying focused on books and reports
that she has to write information on Post-it stick-
ers and on an appointment diary. Her daughter
also mentions short-term memory problems over
the past year: Mrs. G does not withhold informa-
tion and asks iterative questions. At the time of
the neuropsychological assessment, the patient
is living alone at home and appears to be inde-
pendent (IADL score = 8/8; ADL score = 6/6; the
Index of Independence in ADL). She has not re-
duced her leisure activities (painting lessons, daily
outings, trips, and museum visits). However, she
says she gets no more enjoyment from cooking,
which results in lunches in restaurants and eating
takeaways. Mrs. G does not express any mood
or behavior complaint. Nonetheless, her son has
personal worries that cause her anxiety, and her
daughter describes a degree of irritability, causing
light aggressive reactions. All along with the eval-
uation, Mrs. G is well adapted, warm, and smiling.

The neuropsychological assessment objectified
a mild impaired global efficiency (MMSE = 22)
with Spatio-temporal orientation, abstract, and
calculation abilities in a normal range and no
dysorthographia. She referred to personally ex-
perienced events in a satisfactory manner, but
with a few inaccuracies for the most recent
events. Semantic knowledge was good if us-
ing cues. Free recall scores for visual material
(the Doors Test) were in a pathological range
but recognition was preserved. Verbal memory
screening using RL/RI-16 also showed preserved
encoding capacities, but impaired free recall
associated with many intrusions and recogni-
tion errors. Learning and semantic cues effects
in the immediate recall were affected by the
patient’s fatigability, and semantic cues were
not sufficient in delayed recall. Gestures and
graphomotor praxis were preserved, as were
the identification of objects and the visuospatial
analysis. Language skills were characterized by
deficits on tests of verbal, alphabetical and cat-
egorical, fluency and by word-finding problems.
The vocabulary (Mill Hill vocabulary test part B)
was also abnormal, but repetition and automatic
2020
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series were preserved. Lastly, the naming of the
objects was pathological (the 36-items test of
Bachy-Langedock). Concerning the executive
functions, inhibition capacities were preserved
(Stroop Test), and working memory performanc-
es were weak. Focused attention, in its attention-
holding component (“attention gaps”), and divid-
ed attention (TMT; Army Individual Test, 1944, in
its modified version) were impaired, with some
perseverative behaviors. Pre-motor program-
ming (Luria’s motor sequences) was preserved,
although noisy from attention disorders. No loss
of initiative action was observed. In conclusion,
the patient presented attention, speech, and epi-
sodic and working memory disorders. The incip-
ient mnemonic deficit was of hippocampal type,
the neuropsychological profile suggesting a pos-
sible incipient neurodegenerative process. After
completing the geriatric assessment, the final
diagnosis was vascular neurocognitive disorder.

Mrs. H

Mrs. H is a retired 75.5-year-old person, who
used to be a secretary (9 years of schooling). She
lives in an apartment with her son and says to
be autonomous. She describes recall difficulties
for recent events, which is confirmed by her son,
with no worsening since it began 1 year ago. Her
son has provided assistance for the preparation of
medicines ("too many drugs") as well as account
and administrative management ("don’t want any
more") for 2 years. She no longer goes out alone,
because she says she is afraid of being mugged.
Yet she continues to go to the senior citizens’ club,
walk with friends, watch TV, and read women’s
magazines. However, she has stopped painting
3 years ago, because of her lack of motivation
in connection with the deaths of people who
shared this activity. An assessment of independ-
ence showed a deficit in IADL (score = 4/8), but
the item assessing the telephone use was report-
ed as successful. During the neuropsychological
assessment, the patient is slightly euphoric and
shows a slight lack of inhibition.

The neuropsychological evaluation showed a
moderately altered overall cognitive efficiency
(MMSE = 21), with a little spatial disorientation,
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Table 3. Typology of the provided cues

Cue type Description
Encouraging to continue or advising the participant of an error but without specifying which
General u " "
one and where (e.g. “Be careful!”, “Hm hm”)
Specific Verbal indication on the nature of the error but without providing information about what
P needs to be done or how to do it (e.g. “You are forgetting something.”)
Total Detailed explanation of what the participant has to do (e.g. “You have to pick up the
handset”)
Physical Performing the step for the participant (e.g. Hanging up correctly)

and a concept of abstraction capacity in low range
for verbal capacities (WAIS Il similarities test) and
in pathological range for visual capacities (Modi-
fied Card Sorting Test, MCST; Nelson, 1976), prob-
ably because of fatigue. Mrs. H evoked personally
experienced events with success, with a discrete
temporal gradient, and semantic knowledge re-
quired cueing. Memory for verbal data was altered
(RL/RI-16): Free recalls were pathological with no
improvement in the normal range by semantic
cueing, recognition was impaired, and encoding
was nearly pathological with a slight learning ef-
fect. Visual memory capacities for immediate
and delayed free recalls were pathological (BEM
144), and recognition was in the low range (the
Doors test; Baddeley et al., 1994). Picture identi-
fication and visual synthesis (Visual Object and
Space Perception Battery-VOSP; Warrington &
James, 1991) were preserved despite some spatial
errors. On language skills, categorical fluency was
weak, and picture naming was slightly pathologi-
cal. Alphabetical fluency, vocabulary, repetition,
and automatic series were preserved, as were the
gestures and graphomotor praxis. Concerning the
executive functions, working memory was pre-
served and information-processing speed was in a
normal range, but playback speed was in the low
standards. Focused attention was in low range for
inhibition, and attention span was altered (Stroop
Test). In addition, many perseverative responses
were observed when performing the verbal flu-
ency test and the MCST. There was no loss of ac-
tion initiation and divided attention was preserved
(TMT, Army Individual Test, 1944, in its modified
version). Finally, the pre-motor programming (Lu-
ria’s motor sequences) was altered, the achieve-
ment of the complex gestural series being impos-
sible. Mrs. H had overall poor memory capaci-
ties (disorientation, encoding, strengthening, and
recovery difficulties), and executive disturbances
were manifested by a deficit in processing speed,
focused attention, perseverative errors, and motor
programming. Following the global geriatric as-
sessment, the conclusion was a mixed dementia
diagnosis (probable incipient vascular encepha-
lopathy with possible degenerative component).

Procedures

The phone-related domain from the OTDL-R
(Diehl et al., 2005) includes 3 tasks using real-
2020
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life material. In the first one, participants have to
look for a telephone number in a paper page list-
ing services for seniors and then to dial it. In the
second one, the aims are identical but the docu-
ment is an extract of the Yellow Pages directory.
Finally, the last task focuses on the understand-
ing of a table showing telephone charges for dif-
ferent days and time periods. ADL assessed have
to rely on the cultural context of the person, yet
the third task is not relevant for French people,
so we kept the first two tasks but modified the
third one. With reference to the third task of the
UPSA-2 (Patterson & Mausbach, 2008), we asked
participants to look for an appointment date in a
medical letter, then to check their availability in
a page of a fictitious diary (in order to keep the
notion of time of the OTDL task), before calling
the practitioner, using the phone number written
in the medical letter.

We initially sequenced the three tasks in refer-
ence to the Action thesis Coding System (ACS;
Reed, Montgomery, Schwartz, Palmer, & Pit-
tenger, 1992; Schwartz et al., 1995): We estab-
lished the nature, the number, and the chrono-
logical order of the necessary steps required to
carry out the activity, thus defining a reference
script. Each task was described by simple actions
grouped in more inclusive units. For example, in
our first two tasks, the analysis of calling some-
one assumed two inclusive units: looking for a
number and using the telephone. The latter con-
sisted of the smallest components: picking up the
phone, dialing the number, and hanging up. In
reference to Anselme et al. (2013), Giovannetti
et al. (2008), and Schwartz et al. (1998), errors
were coded as omissions, erroneous executions,
and initiation errors (Table 2). We also listed all
assistance cues that could be provided by the
observer (Table 3), using an adapted scorecard
developed on the basis of the Profinteg grid
(Anselme et al., 2013), in adding specific verbal
assistance (“Would this not be written some-
where?”) and total verbal assistance (“You have
to..."). The order was pre-determined, based
on a graduated set of responses, from the less
informative to the most informative one. Thus,
integrating these different elements, we focused
our analysis on tracing when and how often as-
sistance had to be given.
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Figure 1. Types of errors produced (sum for the 3 patients and mean for the control group)

Statistical analyses

We used the Singlims program (Crawford, Garth-
waite, & Porter, 2010), a specific statistical test,
to compare the individual values of each patient
subject (number of errors and cues, type of er-
rors produced and assistance provided) with
those of the control sample of modest size, for
each of the three tasks.

ResuLts

Mr. B

There were no significant differences between
Mr. B and the control group according to age (t =
0.07, ns), number of years of education (t = 0.24,
ns), or the Mill Hill score (t = -0.22, ns). He only
differed for the MMSE score (t = -3.24, p < 0.01).

Mr. B didn’t show any difficulty in using the tel-
ephone, except in the first task when he improp-
erly hung up the handset. He quickly understood
the instructions, did not encounter difficulties in
reading documents and was able to find the in-
formation easily for the first two tasks. Regarding
the formal evaluation of telephone use (Figure
1), Mr. B distinguished himself from the control
group by his greater number of initiations (t =
1.94, p < 0.05) but not by the total number of
errors (t = 0.77, ns), neither by his erroneous ex-
ecutions (t = 0.39, ns) or omissions (t = -0.40, ns).

He did not significantly need more assistance (t
= 0.56, ns), whether it was general (t = 0.85; ns),
specific (t = -0.07, ns), total (t = 0.30, ns) verbal
cues, or physical (t = -0.35, ns) assistance (Figure
2). However, he asked for assistance connected
with the situation (“/ have no dial tone, is it nor-
mal?") and requested confirmation to ensure that
he understood what was expected (“I will read
it to find it?”), or that he found the required in-
formation (“That is accommodation?”). In task 3,
2020
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he did not refer spontaneously to the necessary
documents to find the correct information (“The
phone number isn’t there.”) and found difficult
to identify on his own the exact time of the ap-
pointment in the calendar (“15h, where is it on
it??”). He also sought the confirmation of the
researcher to identify the documents to be used
(“Pff! The page of the agenda?! That's the page of
the agenda, eh?”, indicating the medical mail he
put down on the agenda page after looking at the
two documents when they were given to him).

Task 1

Mr. B did not produce significantly more errors
than the control group in the first task (t = 0.00),
whether it was initiations (t = 0.74, ns), omissions
(t=-0.78, ns), or erroneous executions (t = -0.05,
ns). He did not also need more assistance (t =
0.57, ns), nonetheless, general verbal assistance
tended to be higher (t = 1.52, p = 0.07). Differ-
ences were not significant for specific (t = -1.06,
ns) and total verbal cues (t = 0.24, ns), as well as
for physical assistance (t = -0.35, ns).

Task 2

In the second task, there were no significant dif-
ferences for the sum of errors (t = 0.16, ns), the
number of omissions (t = -0.69, ns) and of er-
roneous execution (t = -0.40, ns), but Mr B com-
mitted more initiations (t = 3.81, p < 0.001). The
differences with the control group were not sig-
nificant considering the sum of assistance (t =
0.66, ns) and general verbal cues (t = 0.54, ns).
The number of specific verbal cues tended to
be significantly different (t = 1.47, p = 0.08) and
the number of total verbal cues was compara-
ble with that of the control group (t = -0.53, ns).
None physical assistance was required, neither
by the control group nor by Mr. B.
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Figure 2. Types of assistance required (sum for the 3 patients and mean for the control group)

Task 3

In the last task, neither the sum of assistance (t =
0.13, ns), nor the number of general (t = -0.22, ns),
specific (t = 0.15, ns), and total (t = 0.74, ns) verbal
cues of Mr B was higher than the control group.
None physical assistance was required, neither by
him nor by the control group. Neither the number
of initiations (t = 1.01, ns), of omissions (t = 0.49,
ns), or of erroneous executions (t = 1.21, ns) was
significantly higher. Nonetheless, Mr B tended to
produce more errors (t = 1.38, p = 0.09).

Mrs. G

Mrs. G was significantly older than participants
in the control group (t = 2.13, p < 0.05) and has
a significant lower MMSE score (t = -7.56, p <
0.001), but she did not differ from the control
group in her study (t = 0.85, ns) and vocabulary
level (t = -1.14, ns).

When using the phone (Figures 1 and 2), Mrs G
made a total of 12 errors, which is significantly
more than the control group (t = 2.50, p < 0.05).
Specifically, erroneous execution errors (t = 3.71,
p < 0.001) were higher but not initiations (t =
0.94, ns) or omissions (t = -0.40, ns). She needed
significantly more assistance (t = 3.70, p < .001),
whether general (t = 3.52, p < 0.01), specific (t =
3.30, p < 0.01), or total verbal cues (t=1.97, p <
0.05), but not physical assistance (t = -0.35, ns).

Among the three patients, Mrs. G produced a
greater number of erroneous executions and
needed the greater number of cues to achieve all
the tasks. She also was the only one of them to
produce omission. Regarding the erroneous ex-
ecutions, we could notice a difficulty to replace
the handset, which was spontaneously corrected
after several attempts. After picking up the phone
and dialing the number, Mrs. G also systemati-
cally asked which button she had to push next.
2020
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In addition, she did not hang up spontaneously.
Among commission errors, we observed three
omission tool errors: for example, she said “That
is, I do not know it [the doctor’s phone number]
by heart”, without reference to the given docu-
ment. In the third task, after experiencing difficul-
ties to understand what was asked, and having
pointed out several times that it never happened
to her to have to confirm an appointment, she
picked up the phone and “play” a fake dialogue,
never using the documents in her possession.
After picking up the phone, she did not dial the
number, even after encouragement. The last task
was the only one demanding total verbal help as
well as assistance to move on to the next step.
Finally, Mrs. G asked for more assistance than
the two other patients and read several times the
instructions to check what she had to do, albeit
these actions seemed insufficient to support her
understanding of the problem situation.

Task 1

Mrs. G did not produce significantly more errors
than the control group (t = 0.00, ns), whether it
was initiations (t = 0.74, ns), omissions (t = -0.78,
ns), or erroneous executions (t = -0.05, ns). Over-
all, she did not need significantly more assis-
tance (t = 0.905, ns), nor specific (t = -06, ns) or
total verbal (t = -0.59, ns), or physical (t = -0.53,
ns). Nonetheless, the number of general verbal
cues was significantly higher than in the control
group (t = 2.10, p < 0.05).

Task 2
The differences were not significant for the sum
of errors (t = 1.81, ns) and the number of omis-
sions (t = -0.69, ns), but Mrs. G committed more
initiations (t = 3.81, p < 0.001), and the number
of erroneous executions tended to be higher than
in the control group (t = 1.55, p = 0.07). Mrs. G's
overall sum of assistance (t = 3.02, p < 0.01) and
Vol. 19, No 1



the number of general verbal cues (t = 3.86, p <
0.001) were significantly higher than in the con-
trol group. The number of specific verbal cues
only tended to be significantly higher (t = 1.47, p
= 0.08), but the number of total verbal cues was
comparable with that of the control group (t =
-0.53, ns). None physical assistance was required,
neither by the control group nor by the patient.

Task 3

Mrs. G produced more errors (t = 3.35, p < 0.01),
in particular erroneous executions (t = 5.30, p
< 0.001) than the control group. Neither the
number of initiations (t = -0.90, ns) or of omis-
sions (t = 0.49, ns) was significantly higher. She
globally needed more assistance (t = 5.05, p <
0.001). Her number of general (t = 2.30, p < .05),
specific (t = 3.35, p < 0.01), and total (t = 7.01, p
< 0.001) verbal cues was higher. None physical
assistance was required, neither by the control
group nor by the patient.

Mrs. H

Mrs. H differed significantly from the control
group only for the MMSE score (t = -8.64, p <
0.001), but not for age (t =-0.71, ns), and for study
(t =-0.67, ns) and vocabulary level (t = -1.32, ns).

Using the telephone (Figures 1 and 2), Mrs. H pro-
duced significantly more errors (t = 3.53, p < 0.01),
specifically more initiations (t = 5.95, p < 0.001).
The number of omissions and erroneous execution
only tended to be higher (respectively, t =1.55, p
=0.07 and t = 1.50, p = 0.08). She also needed a
greater number of cues (t = 2.47, p < 0.05), wheth-
er it was specific (t = 2.74, p < 0.01) or total (t =
1.97, p < 0.05), but she was not significantly differ-
ent from the control group for physical assistance
(t =-0.35, ns). Her number of general verbal cues
tended to be higher (t = 1.74, p = 0.05).

Mrs. H made more mistakes than the other two
patients, and particularly more omissions and ini-
tiations. From the onset, going from one activity
to the next, during the task, was not spontaneous;
Mrs. H pointed out the number but did not read it,
then, after encouragement, read the number but
did not dial it. This was even more manifest in the
third task in which, she, for example, read aloud
the date of the appointment but did not initiate
the next step, that is, to check it on the page of
the diary. Mrs. H also made several comments on
the fictional situation of the task, asking whether
somebody would answer to the phone, saying
that she didn’t need anything, or telling about her
personal experience. Mrs. H hardly made any
execution errors in the two first tasks (she only
had some difficulty finding the number in the first
document). On the other hand, in the third task,
a mistake in the number dialed was noted as well
as several tool omissions: the patient referred
2020

61

to the preceding task for the telephone number,
without using the document at her disposal. She
also referred to what she did in life in general,
without using the agenda or reading the mail. As
a consequence, it was necessary to put the perti-
nent documents in front of her.

Task 1

Mrs. H produced significantly more errors than
the control group (t = 2.21, p < 0.05). But con-
sidering each type of errors, the difference was
only significant for initiations (t = 2.30, p < 0.05),
not for the omissions (t = 1.12, ns) or erroneous
executions (t = 0.84, ns). Nonetheless, globally
she didn’t need significantly more assistance (t
= 0.91, ns), whether it was general (t = 0.93, ns),
specific (t = 0.94, ns), and total verbal cues (t =
0.24, ns), or physical assistance (t = -0.53, ns).

Task 2

There were no significant difference with the
control group for the sum of errors (t = 0.99, ns),
the number of omissions (t = -0.69, ns) and of
erroneous execution (t = -0.40, ns), but Mrs H
committed more initiations (t = 7.86, p < 0.001).
She did not need more assistance than the con-
trol group to perform task 2 (t = 1.25, ns). None-
theless, if the number of general assistance was
clearly not higher (t = 0.54, ns), the number of
specific verbal cues tended to be significantly
higher (t = 1.47, p = 0.08), like the number of to-
tal verbal cues (t = 1.68, p = 0.06). None physical
assistance was required, neither by the control
group nor by the patient.

Task 3

Globally, Mrs H produced more errors (t = 4.01,
p < 0.001), whether it were initiations (t = 4.82,
p < .001), omissions (t = 1.97, p < 0.05), or er-
roneous executions (t = 2.23, p < 0.05). She also
needed more assistance than the control group
(t = 3.54, p < 0.01). Her number of general (t =
2.30, p < 0.05), specific (t = 2.07, p < 0.05), and
total (t = 3.87, p < 0.001) verbal cues was higher.
None physical assistance was required, neither
by the control group nor by the patient.

DiscussioN
The aim of these case studies was to examine
the relevance of a performance-based assess-
ment in real-life situations in order to define the
challenges faced by people with MND in the use
of a common communication tool and to spec-
ify their ability. Consistent with Diehl’s original
method (Diehl et al., 2005), we proposed three
different tasks with different constraints measur-
ing errors produced and assistance required, for
better determining the actual performances in
telephone use. According to Giovannetti et al.
(2008) and Giovannetti et al. (2012), the most
represented errors in patients with MND are, in
Vol. 19, No 1



order: errors of omission, commission, object
substitution, and action addition.

Mr. B’s performances are characterized by a
higher number of initiations errors, generally and
in the second task involving finding a telephone
number in an extract of the Yellow Pages direc-
tory, including some unstructured and irrelevant
information. Contrary to our expectations, the
ecological assessment didn’t show up a signifi-
cant number of omissions, but some mild diffi-
culties in planning out the action. This is appar-
ently non-congruent with the neuropsychologi-
cal evaluation, which mainly highlighted impair-
ments in language and memory, in particular in
episodic memory, and reported no significant
difficulties in daily living activities. These dif-
ficulties occurred concurrently with a focused
attention deficit in his goal-maintaining dimen-
sion, which is necessary to organize the smooth
sequencing of the steps. Additionally, he didn't
need more assistance, even if he tended to come
up against difficulties in the most complex task.

Mrs. G’s neuropsychological evaluation showed
episodic and working memory impairment, as
well as speech and attention deficits, but no
significant difficulties in IADL. Nonetheless, the
performance-based situation shows that Mrs. G
produces more errors and needs more assistance
than the control group. Despite her memory dif-
ficulties, her performances were not character-
ized by omissions but by execution errors in
general and in the most complex task (i.e., she
mainly doesn't know how to do). In particular,
she repeated requests about “pressing a button
after picking up the phone and dialing the num-
ber”, which raises the question about the type of
phone she uses to have at home or about pos-
sible confusion with the use of her cell-phone.
Therefore, it would be worthwhile, in further
study, to gather this type of information. Moreo-
ver, the ecological assessment highlighted a lack
of progress in her flexibility ability across the 3
tasks: she remained interfered with unwanted in-
formation, which is congruent with the attention
deficit highlighted by her neuropsychological
evaluation. Mrs. G is the patient who required
the highest number of assistance, especially in
tasks 2 and 3. In this last task, all types of verbal
cues are represented. On the contrary of the 2
other participants, her performances are not bet-
ter in the second task. This could be congruent
with the lack of learning effects observed in the
neuropsychological evaluation.

The neuropsychological evaluation of Mrs. H
showed overall memory deficits, as well as ex-
ecutive function impairment characterized by
focused attention and programming disorders.
Difficulties in IADL were also reported but not
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for telephone use. Mrs. H, whose level of educa-
tion was the lowest and whose cognitive status
was one of the most eroded, was also the one
who made a higher number of errors, mainly of
initiation type. As a matter of fact, Mrs. H didn’t
hang up spontaneously revealing difficulties to
initiate actions, even if we have to acknowledge
that, as the situation was a fictive one there was
no external incitation for participants to hang
up. While delayed recall disorders, assessed
by neuropsychological testing, seem to be the
key factor for beginning the AD (Gainotti, Quar-
anta, Vita, & Marra, 2014), initiations difficulties
for new complex tasks, with needs for positive
reinforcement could characterize the beginning
of the AD in everyday life. Then, depending on
more impaired cognitive functions, limitations
in telephone use could be characterized by ex-
ecution errors, reflecting an executive deficit in
terms of working memory and focused attention
impairment, or by initiation errors, reflecting an
executive deficit leading to difficulties in plan-
ning, intention, and execution of the action, or
by the presence of all types of error, reflecting a
more severe and general cognitive impairment.

Gathered data go against the widespread rep-
resentation of the MND, in which the cognitive
limitations are dominated by memory disorders
(e.g., Kawas et al., 2003) and may reflect the
gradual influence of the pathology on the loss of
autonomy. The difficulties faced by the patients
seem to be partially linked to the characteristics
of the situations, but also to the memorization
and to the organization of the action sequences
useful to complete the tasks. Our results do not
confirm the quantitative hypothesis expressed by
Giovannetti et al. (2008) and Giovannetti et al.
(2012). Indeed, in our study, each type of error
was present in the control group, in a relatively
comparable way, the number of erroneous ex-
ecutions being barely higher. However, we have
observed patterns that do not correspond to
those being assumed: Considering the patients’
error profiles, omissions were underrepresented,
and the 3 patients with MND showed 3 differ-
ent telephone use patterns. Mr. B barely distin-
guished himself from the control group produc-
ing more initiations, whilst Mrs. G produced a
higher proportion of execution errors, and Mrs.
H made more initiation errors and tended as well
to produce more omissions and erroneous ex-
ecutions. According to an alternative qualitative
hypothesis, the results suggest different patterns
for different patients. The difference observed
concerning the production of omissions might
be explained by the inclusion of initiation errors
in our taxonomy, and further studies are needed
to confirm the relevance of including this error
type. Limitations should be followed by more
specific support (specific and total verbal cues),
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indicating the evolution of functional difficulties.
The observation of the telephone use in MND
patients shows a hierarchical organization of
the needed aids, independently of the cognitive
deficits. Further research is needed to confirm
whether, in order to maintain capacities as long
as possible, a hierarchical approach of aids, from
verbal general to physical ones, may be useful to
all patients, whatever their difficulties.

The results obtained about the support provided
to participants are substantially different. It sup-
ports a hierarchical need of aid, from the more
general to the more specific, regardless of the
type of errors. If the 3 patients needed or tended
to need more assistance (up to 32 times for Mrs.
G), a low level of cueing (“general verbal”) was
generally sufficient to succeed in the phone use
tasks. Mrs. G was the one who needed the great-
est number of assistance, particularly general
verbal cues, corresponding to a great number of
requests for support or confirmation, reflecting
difficulties in understanding the proposed fictive
situation and heeding the help proffered by the
investigator. Whilst Mrs. H was requiring less
help than Mrs. G, they both needed a greater
number of specific and total verbal cues than
Mr. B. While analyzing errors gives indications
on the level of autonomy, as the ability to plan,
anticipate, and choose, analyzing assistance tells
us something different about the dependence,
that is, about the need for help to do everyday
tasks and to adapt to the environment. In order
to better describe the difficulties encountered,
future research should relevantly include, in the
categorization of assistance, some information
about the content, particularly concerning gen-
eral verbal aids that can be of a different kind:
confirmation, aid for understanding, etc. (Nygard
& Starkhammar, 2003).

Even if our objective was not to generalize the
results obtained in the 3 patients to daily func-
tioning, we acknowledge several limitations to
this study. First, the case study approach does not
enable us to clearly analyze the relation between
the number of each type of error and the severity
of the MND. Secondly, we did not explore the in-
ter-rater reliability to verify the objectivity of our
analysis grid and to avoid errors of categorization.
It would also have been pertinent to consider the
time required for each task. We also did not take
into account, in our evaluation of the telephone
use, the communication and conversation do-
main. Finally, in our study, contrary to Diehl’s
findings, participants did not perform better in
the first task, then the hierarchical difficulty of
the tasks is not confirmed. Thus, more research
is needed to confirm our results and to advance
in the understanding of the data compiled. Espe-
cially, further experiments may take into account
2020
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individual preferences (Doig, Fleming, Kuipers, &
Cornwell, 2010) that could motivate the resolu-
tion of the daily task, and also the nature of some
errors. Further research is needed to confirm
whether, in order to maintain capacities as long
as possible, a hierarchical approach of aids, from
verbal general to physical ones, may be useful
to all patients, whatever their difficulties. In order
to better describe the difficulties encountered, it
should be relevant to include, in the categoriza-
tion of assistance, some information about the
content, particularly concerning general verbal
aids that can be of a different kind: confirmation,
aid for understanding, etc.

CONCLUSION

The main result of this study is the demonstration
of dissociation between the decontextualized
cognitive performances and the cognitive perfor-
mances highlighted in the context of the use of
current technology. This result is particularly im-
portant because it is still widely considered that
the cognitive performances of aging people with
loss of autonomy evaluated by neuropsychologi-
cal tests can predict the actual use of technolo-
gies (e. g., Schmidt & Wahl, 2018). A second
result is the demonstration of dissociation be-
tween the hetero-assessment of the ability to use
current technology and the observation of real
difficulties in a contextualized situation. None
of the evaluations usually carried out, therefore,
make it possible to affirm that an older person is
able to use the technology without making er-
rors. As such, the association of these two results
leads us to propose a paradigm shift in the way
of characterizing cognitive difficulties for the use
of technologies. In fact, this double dissociation
invites to move from a conception of the evalu-
ation based on efficiency to a mechanistic con-
ception, focused on true cognitive effects, which
will allow to conceive technological solutions
and associated human means better adapted
to the reality of the varieties of functioning. As
claimed by Peine and Neven (2018), we were
able to show that older people can be seen as
heterogeneous groups and more particularly that
the difficulties of using technology can be due to
various disabilities. If performances are observed
in an accurate and well-structured manner,
MND patients, who apparently don’t face obvi-
ous difficulties in telephone use (assessed with a
self- and caregiver-report questionnaire), present
specific difficulties (initiating actions, planning
out the action, and being flexible across the situ-
ations) and different needs of assistance.

The method used in our study could be a useful
direct observation complementary tool for neu-
ropsychological examination, since it provides
significant information, not only about errors pro-
files but also about compromised steps and cues
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profiles. We consider this knowledge as funda-
mental to provide better guidance for designing
appropriate gerontechnology, but also new ways
to support the use of these technologies, taking
into account the variety of user profiles. In addi-
tion, contrary to direct observation in the daily
environment, this method is not time-consuming,
even if we can question the ecological validity

of our standardized tasks. As the presence of the
observer might influence the patients’ perfor-
mance, and as it is necessary to avoid their de-
fects in front of evaluation tasks, the observation
of the manner they use human supports seems to
be a great opportunity to better understand their
learning and self-correctness abilities.
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