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Abstract. New technologies remain little used by the elderly and their impact
is not sufficiently evaluated. Our research aims to evaluate the potential benefits
associated to the use of communication tools and specifically with digital
applications on touch pad. The present research compared the ability to use a
fixed or mobile phone and a touchpad, by 25 young adults and 25 older people,
living in the community and without neurological or psychiatric history.
Compared to younger adults, aging people produce more commission errors and
need more assistance to correct themselves, especially for the most recent
technologies. The data appear to validate a hierarchical assistance model to help
aging people using technological communication tools. They should be better
assisted in a strategic way, using reinsurance and specific cueing. The results
also indicate that the combination of a specific observation grid for standardized
daily living tasks is especially sensitive to evaluate autonomy loss in aging.
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1 Introduction

According to the World Health Organization (WHO) [1], the percentage of persons
aged 60 years and over is expected to double between 2000 and 2050. Besides, the
number of dependent people increases with age; Veber and Morel [2] reported 8 % of
dependent people among adults of 60-year-old and over against more than 60 %
beyond 95-year-old. At the same time, the number of cognitively impaired individuals
is brought to grow [1]. As a consequence, the lengthening of life expectancy constraints
society to face with a real challenge, specifically with the aim to support elderly
dependent people, or at risk of loss of autonomy, at home. The wide scope of ger-
ontechnology may provide innovative solutions both to promote assessments of daily
living and to overcome the disability in activities of daily living (ADLs) [3].
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Even if it’s a common technology, the telephone is a communication tool essential
to maintain independence and autonomy in aging people living in the community.
Indeed, it enables to keep in contact with people living far away as well as to organize
home-help services or call for help if needed, contributing to ensure personal safety [4],
and keeping some control over his/her own life [5]. Furthermore, the ability to use the
phone is identified as sensitive to early cognitive decline associated with dementia
disorders [6]. More generally, the adaptation to new communication technologies
becomes unavoidable to remain actively involved in our society. In addition, learning
and using computers may develop the sense of well being, may stimulate the world
understanding, and increase the sense of belonging of aging people [7]. Among these
technologies, tablets offer both the opportunities of phone and computer, and then may
be quite interesting. Indeed, for the elderly, the touch-sensitive screen seems to present
the advantage of simplicity of use, compared with the computer [8, 9]. However, new
technologies remain little used by the elderly, and their impact is not sufficiently
evaluated, even in healthy individuals.

When developing easy-to-use technologies, adapted support to assist aging user in
handling of the technology is an apparent need to encourage its adoption [10] and
particularly to increase perceived sense of control, which strongly determines tech-
nology adoption [11]. Moreover, high quality training with a focus on establishing or
restoring a person’s confidence in technology but also in his/her own capacities would
facilitate learning [12]. Thus, it is essential to promote education and learning, with
seniors, their family, and professional caregivers. However, an adapted and effective
support could not exist without a fine evaluation of the difficulties’ nature and of the
cues provided during the task.

A wide variety of tools can be used to assess ADLs: self- and proxy-reported,
performance-based measures, as well as direct observation at home. Paper-and-pencil
questionnaires allow easy and quick use but have been criticized for their lack of
ecological validity: Items often rate a global functioning in an activity and can
sometimes only be assumed to respond on a all-or-nothing basis, the measure do not
then reflect the nature of the difficulty, the gradual nature of the disorder, or its het-
erogeneity [13]. Moreover, the activities are generally little or globally described,
allowing the interpretation of respondent comprehension and appealing also to his/her
memory or retrospection. Results obtained with self-reported measures may also suffer
from bias, like over or underestimation of the abilities [14, 15]. In order to propose
individually adapted readaptation activities, we need a more detailed ADLs measure,
analyzing the task step by step and enabling to give the adapted cue at the right time.
Direct observation tools enable to collect information on subject’s performance by
evaluating effective capacity, using real-world situations. They are considered to be less
influenced by the education and cultural level, and could be more valid and objective
measures than self-reports [15]. However, they have certain disadvantages: a major one
is the time required, one hour and a half on average, for the observation [16]. In
addition, data collection may require a suitable room with a more or less substantial
specific material, a greater training of the observer, or video recording, making these
assessment instruments barely usable in clinical practice [15]. Nonetheless, they pro-
vide accurate and relevant information on the patient’s functioning, particularly useful
in case where there is no family support.
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Many researchers using performance-based measures have taken an interest on the
type of errors occurring during the task execution. To allow for subtle ADLs analysis,
Schwartz et al. [17–19] proposed two main errors categories: omission and commission
(including objects substitution, action-addition, sequence errors like anticipation-
omission, performance of a step in reverse order or perseveration). Several studies
included this error taxonomy [20, 21]. Anselme et al. [22] did too and added initiation
errors: when the participant does not start spontaneously the activity, for any reason.
According to Giovannetti et al. [21], action-additions while linked to commissions or
omissions will be conceptually different and have to be distinguished. Healthy people
are likely to produce errors, although less than people with a neurocognitive disorder,
and mostly of commission type [23], nonetheless omissions should be likely to be
produced by healthy young participants in less familiar tasks [24]. Furthermore,
Bettcher et al. [25] highlighted the significance of self-correcting ability as a relevant
indicator of living alone at home. Indeed, the number of errors being never zero, detect
and correct them is therefore of special importance. Different levels of hierarchical
assistance can be provided to help people who do not correct themselves. Neistadt [26]
proposed to make a distinction between general verbal (providing guidance with a
series of questions) and physical assistance. This distinction has been reproduced in the
analysis grid from the Profinteg tool [22, 27]. The authors added specific (“Would this
not be written somewhere?”) and total verbal assistances (“You have to…”). This
enables to determine which assistance is adapted to the subject’s difficulties, while
exploiting his/her potential.

In that context, our research aims to precise the actual capacity of healthy aging
persons to use fixed and mobile phones, and mobile tablet computers compared to
young adults. We analyzed their performances in three usual tasks, considering the
errors generated as well as the requested and provided cues.

2 Method

2.1 Participants

The study population consisted of two healthy groups, constituted by people living in
the community and with no known cognitive impairment. For inclusion in the study,
participants had to be between 18 and 40 old for the “younger” group and 64 or older
for the “older” group, as well as having French as mother language. Visual and/or
hearing impairments were exclusion criterion except if they could be compensated with
technical aid(s). Other exclusion criteria were: reported history of psychiatric disorders
or stroke, refusal to be filmed, or scoring less than 26 at the Mini Mental State
Examination (MMSE) [28, 29]. We also considered the symptoms of depression with
the 20-items French version of the Center for Epidemiological Studies Depression
Scale (CES-D) [30], due to the possible impact of depressive symptoms on attention.
Education status may reflect cohort effects. So, we administered a vocabulary ques-
tionnaire (Mill-Hill part B, French version) [31] as an indicator of the socio-educational
level.

498 L. Quillion-Dupré et al.



Fifty participants were met, 25 in each group. Three were excluded from the
“older” group due to exclusion criteria: one because of a disabling visual condition and
the two others because their MMSE score was 23 and 25.

Demographics of the samples are presented in Table 1. The cognitive level was
significantly different (t(31.797) = 3.34, p < .01), which is not surprising if we consider
that the aging process results in a slight decline of these performances. As expected, the
“older” group had a statistically significant high vocabulary level (t(44.94) = −4.21,
p < .001). No significant differences were found between groups in relation to years of
education and level of depressive symptoms.

2.2 Procedure

A questionnaire was administered to collect demographic and technology habits
information, including frequency of use. We also assessed global cognitive functions
(MMSE), vocabulary level (Mill Hill part B) and depressive symptoms (CES-D).
Finally, in order to meet the objectives of the research, we evaluated and compared the
capacity of use in fixed phone, mobile, and tablet. The evaluation was individual and
without time limitation. The analysis of the answers was based on verbal and
non-verbal elements, and subjects were videotaped while they were using the three
communication tools. Videos will next be analyzed by means of a specific scorecard.

The local ethic committee approved the research, and all participants signed the
review board-approved consent form providing permission to videotape

2.3 Materials

To assess the capacity of use in the three communication tools, we adapted the hier-
archical tasks of the telephone use domain from the Observed Tasks of Daily Living-R
(OTDL-R) [32], a performance-based assessment tool of IADL. Participants had to
perform three tasks of increasing difficulty and involving their ability to use the three
technologies in a usual everyday activity: search for a phone number in a document
before dialing it. For the third task, they also had to look for the date of a scheduled
appointment in a medical letter then to check it in a diary. The evaluation tasks differed
by the structuring level of material mentioning the phone number to dial and by the
level of executive constraints linked to the organization and to the control of the steps

Table 1. Characteristics of the participants

Age Education
(years)

MMSE CES-D Mill-Hill B

M
SD

Range M
SD

Range M
SD

Range M
SD

Range M
SD

Range

“Younger” n = 25 31.8
6.8

18–40.4 14.5
3

9–20 29.2
0.8

28–30 11.1
5.6

5–25 35.6
3.0

28–41

“Older” n = 22 73.5
6.6

64.2–88.7 13.7
3.4

7–20 28.0
1.4

26–30 15.3
8.8

0–28 39.0
2.6

33–43
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required to complete the task. We focused on difficulties in using and understanding.
We always assessed the technologies in the same order: from the simplest or more
common (i.e. fixed) towards the more complex or less common (i.e. tablet). To analyze
participants’ performances, we used an adapted scorecard developed on the basis of the
Profinteg grid [22]. To construct the analysis grid, we sequenced each task, establishing
the nature, the number and the chronological order of the necessary steps required to
carry out the activity, thus defining a reference script. We were also interested in the
types of errors likely to be made (Table 2) and hierarchically listed the cues that might
be provided during the task (Table 3). The order was pre-determined, based on a
graduated set of responses: from the less informative to the most informative one. The
participants were given no indication until they were stuck, asked for help, or made a
mistake. According to Bettcher et al. [25], we decided to account the number of
self-corrections as well as of external control strategies.

Table 2. Errors typology

Error type Description

Initiation The participant does not spontaneously start the activity after 15 s (for any
reason) or says, “I don’t know”.

Omission The participant does not execute a step (including forgetting of the contents)
(e.g. He/she doesn’t read the number). To be considered as an omission, an
error must not be a consequence from any other error type.

Erroneous
execution

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

Action-addition Performing an action that cannot be considered like a necessary step to
complete the task (e.g. write the appointment in the diary)

Table 3. Typology of the provided cues

Cue
type

Description

General Encouraging to continue or advising the participant of an error but without specified
which one and where (e.g. “Be careful!”- “Hm hm”)

Specific Verbal indication on the nature of the error but without providing information about
what 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. “Press the star * key”)
Gestural Showing the right key or number
Physical Performing the step for the participant (e.g. Press the star key)
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2.4 Statistical Analyses

To identify a difference in the use of communication technologies and age effect, we
used a multivariate analysis of variance with repeated measures (MANOVA), under the
assumption that there is a gradual progress of the technologies’ complexity. First, we
analyzed errors and assistance means. Then, we considered the performances more in
details and compared the distributions of each type of errors and cues.

3 Results

3.1 General Results

We explored the capacities to use three communication technologies (fixed and mobile
phones, and tablet computer) by “younger” and “older” people, considering the number
of errors, cues, self-corrections, and control strategies. Repeated-measure MANOVA
analyses confirmed that there were significant multivariate effects for age group
(λ = .320, F(4,41) = 21.8, p < .001), technology (λ = .225, F(8,37) = 15.9, p < .001),
and for the interaction between age and technology (λ = .270, F(8,37) = 12.5, p < .001).
Univariate between-group analyses revealed that the “older” group significantly pro-
duced greater total error (F(1,44) = 64.93, p < .001), needed more cues (F
(1,44) = 50.66, p < .001), and used more control strategies (F(1,44) = 21.78, p < .001).
Within-group univariate analyses indicated significant differences between technolo-
gies for the sum of errors (F(1,1.65) = 58.87, p < .001) and cues (F(1,1.68) = 35.01,
p < .001).

There were significant linear and quadratic effects of the technologies’ complexity
for the total number of self-corrections (respectively, F(1,44) = 24.00, p < .001; F
(1,44) = 11.81, p < .001), errors (F(1,44) = 85.07, p < .001; F(1,44) = 12.47, p < .001),
and cues (F(1,44) = 51.55, p < .001; F(1,44) = 4.00, p = .05). There was also a linear
effect of the interaction with the age factor for errors (F(1,44) = 50.73, p < .001) and
cues (F(1,44) = 62.97, p < .001): that is a significant major effect for aging people
(Fig. 1).

Further analyses showed that, when using the tablet, “younger” produced signifi-
cantly more errors (fixed: t(24) = −2.63, p = .015; mobile: t(24) = −3.24, p < .01) and
self-corrections (fixed: t(24) = −2.91, p = .008; mobile: t(24) = −2.70, p = .012). They
also needed more assistance with the fixed phone than with the mobile (t(24) = 3.26,
p < .01). Other differences (Table 4) were not significant.

“older” needed significantly more cues with the tablet [mobile: (t(20) = −4.72,
p < .001); fixed: (t(20) = −7.19, p < .001)], and with the mobile than with the fixed
phone (t(20) = −4.28, p < .001). Similarly, they produced more errors with the tablet
(mobile: t(20) = −600, p < .001; fixed: (t(20) = −8.31, p < .001) and with the mobile
compared to the fixed phone (t(20) = −4.11, p < .001). The number of self-corrections
was also significantly more important with the tablet (fixed: t(20) = −3.77, p < .001;
mobile: t(20) = −3.65, p < .01). Other differences (Table 4) were not significant.
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3.2 Errors and Cues Patterns

We explored in more details the errors produced (initiations, omissions, erroneous
executions and action additions) and the assistance provided (general verbal, specific,
total verbal, gestural and physical) across the three technologies for “younger” and

Fig. 1. Line graph – means of errors across technologies by age group

Table 4. Errors, cues, self-corrections, and control strategies scores by technology type and age
group.

“Young”
mean (SD)

“Old”
mean (SD)

Total number of errors
Fixed phone 1.4 (1.6) 2.4 (2.0)
Mobile phone 1.2 (1.0) 5.1 (3.7)
Tablet computer 2.5 (1.9) 11.1 (4.4)
Total number of cues
Fixed phone 4.4 (3.1) 8.9 (5.6)
Mobile Phone 2.3 (2.0) 18.7 (13.4)
Tablet computer 3.2 (2.9) 33.8 (20.2)
Total number of self-corrections
Fixed phone .2 (.5) .2 (.4)
Mobile phone .2 (.4) .2 (.4)
Tablet computer .7 (1.0) 1.3 (1.3)
Total number of control strategies
Fixed phone 2.0 (1.4) 3.8 (2.7)
Mobile phone 1.8 (1.5) 4.5 (2.7)
Tablet computer 1.6 (1.6) 4.3 (2.5)
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“older”. Repeated-measure MANOVA analyses highlighted significant multivariate
effects for age group (λ = .35, F(4,41) = 19.33, p < .001), technology (λ = .27, F
(8,37) = 12.66, p < .001), and for the interaction between age and technology (λ = .37,
F(8,37) = 7.94, p < .001) for errors, as well as for assistance (respectively: λ = .40, F
(5,40) = 12.17, p < .001; λ = .35, F(10,35) = 6.43, p < .001; λ = .314, F(10,35) = 7.66,
p < .001). Univariate between-group analyses showed that “older” produced overall
significantly more omissions (F(1,44) = 30.01, p < .001), erroneous executions
(F(1,44) = 64.34, p < .001), and initiations (F(1,44 = 7.10, p = .011) than the “younger”
group. They also needed more general (F(1,44) = 47.18, p < .001), specific
(F(1,44) = 61.42, p < .001), total verbal (F(1,44) = 25.94, p < .001), and gestural
assistance (F(1,44) = 5.63, p < .001).

Within-group univariate analyses indicated significant differences between tech-
nologies for the number of executions (F(2,88) = 69.91, p < .001) and action additions
(F(2,88) = 6.38, p < .01) produced, as well as for general (F(2,88) = 30.44, p < .001),
specific (F(2,88) = 32.99, p < .001), total verbal (F(2,88) = 13.92, p < .001), and
gestural assistances (F(2,88) = 3.55, p = .042). Further analyses showed that the
“younger” group produced only initiation errors with the fixed phone (m = 0.16,
SD = 0.37, t(24) = 2.138, p = .043), and significantly more erroneous execution errors
with the tablet (m = 1.84, SD = 1.40) than with the fixed (m = 0.76, SD = 1.23,
t(24) = −3.36, p < .01) and mobile (m = 0.56, SD = 0.65, t(24) = −4.67, p < .001)
phones. The “older” group produced significantly more omission (m = 2.05, SD = 1.02,
t(20) = −3.02, p < .001), erroneous execution (m = 8.05, SD = 3.40, t(20) = −8.92,
p < .001) and initiation errors (m = 0.71, SD = 1.19, t(20) = −2.55, p = .019) with the
tablet than with the fixed phone (respectively, m = 1.14, SD = 1.08; m = 1.09,
SD = 1.27; m = 0.14, SD = 0.35). The difference between erroneous execution errors
scores was also significant between mobile phone (m = 3.10, SD = 2.45) and tablet
(t(20) = −6.38, p < .001) as well as fixed phone (t(20) = −4.22, p < .001). Other
differences were not significant. Figure 2 represents significant differences between
groups.

“Older” group’s scores of general and specific verbal assistance were significantly
different between all the technologies (p < .001). Total verbal assistance also increased
significantly with the technology [fixed phone (m = 0.14, SD = 0.35) compared to
mobile phone (m = 0.67, SD = 1.20, t(20) = −2.25, p = .036) compared to tablet
(m = 1.86, SD = 1.82, t(20) = −2.61, p = .017)]. By contrast, the “younger” group
needed only more general verbal assistance with the fixed phone (m = 3.8, SD = 2.5)
compared with the mobile (m = 1.76, SD = 1.33, t(24) = 3.89, p = .001). Finally, needs
were also different between groups (Fig. 3).

4 Discussion

We compared the ability to use a phone (fixed and mobile) and a tablet computer
considered across the total number of errors, cues, self-corrections and control strate-
gies, by young and aging people, living in the community and without neuropsycho-
logical or psychiatric history. Every kind of errors occurs, even in young participants.
Nevertheless, older participants produced more errors than younger adults and needed
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more assistance. In particular, the results highlighted that aging people produced more
omission, execution and initiation errors than young adults. Errors are mostly erroneous
execution ones, like reported in previous research in healthy aging population [22].
Nonetheless, we only considered the sum of errors, not the proportion of each error
type which might be helpful to confirm patterns suggested by Fig. 2 and to verify if
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Fig. 2. Differences between the two groups in the distribution of error types for the three
technologies (*p < .05; **p < .01; ***p < .001).

Fig. 3. Differences between the two groups in the distribution of assistance types for the three
technologies (*p < .05; **p < .01; ***p < .001).
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omission errors are more frequent in healthy adults when executing less familiar tasks
[24]. Unexpectedly, we did not observe any differences concerning omissions for
younger participants. According to our results, the distinction between omissions,
commissions, initiations and action-additions, mainly used with impaired people,
seems to be sensitive in healthy aging people. Nevertheless, we did not consider the
commission error category in details. Yet, it includes several types of errors [17–19],
like errors of quality. More explorations are needed considering the number of errors of
quality identified, while they were relatively rare in previous research [20]. It may be
related to the tablet handling, in particular the use of the touch screen may cause quality
errors. It would then be insightful to explore if the nature and the number of errors
produced are linked to the specific constraints of the situation (assessment context,
documents to read, or technology to use).

Our findings confirm the increasing complexity of the three technologies. Never-
theless, the technology seemed to mainly impact aging people performances: They
needed more assistance with the mobile phone than with the fixed phone, and with the
tablet computer than with the two others. They also produced more errors with the
tablet than with the cellphone, and with the cellphone than with the fixed phone. By
comparison, younger participants only produced more errors when using the tablet
computer. Moreover, there was a significant difference in the number and the type of
human assistance provided: Aging people needed more help, and from higher level, to
correct themselves and to learn to execute the task, especially for the most recent
technologies. Despite this, all participants succeeded to use the three technologies, even
when they had never had before the opportunity to use a computer tablet, confirming its
potential simplicity of use [8, 9]. Nonetheless, the link between number of errors and
cues with the experience of use deserves further study. Indeed, if 44 % of the younger
participants had a tablet at home, they were only 13.6 % among the elderly. And even if
the latter were 90.9 % to have a mobile phone, many of them pointed out that the model
of the experiment was different from their own. Then, aging people could have more
difficulties to adapt to a new technology, and not knowing the technology may increase
the difficulty to anticipate the next step to execute. The helpfulness of the hierarchical
assistance model seems also to be confirmed. However, more research are needed to
confirm if it is more useful to start with general verbal cues in usual situations
(increasing cues), while with unusual technologies or for new learning, it may be better
to first propose a higher level of help (decreasing cues).

We did not notice any difference between groups for self-corrections; nonetheless,
it is quite interesting that aging respondents produced more errors while using more
control strategies. Furthermore, they seemed less confident, asking more frequently for
help or seeking confirmation. The findings suggest that the main difficulty in the use of
communication technologies concerns the decline of efficiency of control strategies and
also support the recommendations of Berner [12] concerning the necessity to restore
the confidence of the person. Aging people should thus be better assisted in a strategic
way, using reinsurance and specific cueing while using the technology.

We acknowledge several limitations to this study. First the sample size was quite
small therefore generalizations of the findings are limited. Secondly, we did not explore
the inter-rater reliability to verify the objectivity of our analysis grid. Some others
variables need also to be explored like, for example, the link with neurocognitive
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measures or with the frequency of use of each technology. Thus, more research is
needed to confirm our results and to advance in the understanding of the data compiled.
Nevertheless, favoring access to new information and communication technologies for
the elderly give them the opportunity to be more involved in society and contribute to
healthy aging. Training has a major role to limit the risk of foreclosure. Finally, the
difficulties observed in aging people living at home alone indicate that the combination
of a specific observation grid to analyze standardized daily living tasks may be espe-
cially sensitive to early neurocognitive disorders.
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