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ABSTRACT

ARTICLE HISTORY

Objectives: Everyday technologies (ETs) can be challenging to use, particularly for older adults
with cognitive impairments. This study evaluated the relationship between the self-perceived ability to use ET and observable performance of self-chosen and familiar, but challenging ETs in people with mild cognitive impairment (MCI) or dementia.
Method: A self-perceived report, the Everyday Technology Use Questionnaire (S-ETUQ), and a
structured observational tool, the Management of Everyday Technology Assessment (META), assessing the perceived and observed ability to use ET, were used in 41 people with MCI and 38 people
with dementia. Correlations were investigated with non-parametric statistical tests.
Results: In the dementia group, self-perceived report and observational scores correlated on a significant medium level (Rs¼0.44, p ¼ 0.006). In the MCI group, no significant correlation was found.
Conclusion: The findings of this study suggest the ability of older adults with cognitive impairments to use ETs can be depicted with self-perceived reports as well as with observations.
However, the combination of both approaches is recommended to get a comprehensive picture.
While the S-ETUQ provides a broad picture of the use, presence and relevance of technologies in
an individual’s life, the META describes a specific human-technology interaction in detail.
Furthermore, the results suggest people with early dementia retain the ability and insight to accurately reflect on their own ability to use ET, emphasizing the need to include their experiences in
research and clinical work.
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Introduction
As technological development continues to further influence everyday life (Bates & Bitton, 2010; Coughlin, Pope, &
Leedle, 2006; Hedman, Lindqvist, & Nygård, 2016), it is
important to evaluate the ability to use technology and
the effects this human-technology interaction can have on
the elderly (Keningsberg et al., 2017). Technologies supporting older adults with and without disabilities have
been reported to maintain or improve cognitive functioning, promote feelings of independence and safety, support
social connectivity or increase well-being (Coorey, Neubeck,
Mulley, & Redfern, 2018; Forsman et al., 2017; Khosravi,
Rezvani, & Wiewiora, 2016; McDougall & House, 2012). In
contrast, the involvement of technology in daily activities
has been described as potentially demotivating or misleading in the elderly population (Kottorp et al., 2016; Schulz
et al., 2015), pointing out that technology can also complicate everyday life. A meta-analysis showed that age is
negatively related to perceived ease of technology use
€ffmeier, & Krumm, 2018) and technologies with
(Hauk, Hu
greater complexity are more demanding for older compared to younger adults (Ziefle & Bay, 2005), which might
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indicate a greater challenge for elderly with cognitive
impairments.
Structured self-reports are a common method to gain
insight into individuals’ self-perceived abilities. Various tools
have been developed specifically for older adults and
assessed with proven psychometrics for example instrumental activities of daily living (Pfeffer, Kurosaki, Harrah,
Chance, & Filos, 1982). The Everyday Technology Use
Questionnaire (ETUQ) was developed to assess the ability
of older adults to use everyday technology (ET). ET is here
defined as all electronic, technological or mechanical
equipment that exist in the everyday life of the individual,
for example, smartphones, online banking, or remote controls (Nygård, 2008). ET thus describes a wide range of
objects/services with a variety of complexity. The ETUQ
structured interview evaluates the relevance of and perceived ability to use various technologies in an individuals’
everyday life. The tool has been repeatedly used in older
adults with and without cognitive impairment (Fallahpour,
Kottorp, Nygård, & Lund, 2014; Fallahpour, Kottorp, Nygård,
& Lund, 2015; Hedman, Nygård, Malinowsky, Almkvist, &
€
Kottorp, 2016; Ryd, Nygård, Malinowsky, Ohman,
& Kottorp,
2017). Guided by the ETUQ, participants are asked to
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reflect upon their use of ETs from various areas of everyday
life such as home maintenance (e.g. coffee machine) or
purchasing (e.g. ATM).
The ETUQ has shown to have a person reliability of 0.81
suggesting a high replicability in the generated measures
(Rosenberg, Nygård, & Kottorp, 2009). Furthermore, the
ability to use ETs seems to highly correlate with activities
€
of daily living (Ryd, Nygård, Malinowsky, Ohman,
& Kottorp,
2015). This highlights the necessity to take the ability to
use ET into account when focusing on participation in
everyday life. In the worst case, the inability to manage ETs
could result, for example, in problems paying for services
(e.g. transport) and resources (e.g. food) that influence
well-being and health. In 2011, a short version of this
assessment tool, the S-ETUQ, was developed reducing the
amount of items from 90þ to 33 to provide a more convenient, cost- and time-effective tool to investigate the
ability to use ET in clinical practice with equally reliable
person measures of perceived abilities (Kottorp &
Nygård, 2011).
In addition to self-reports, observations can be performed to evaluate an individuals’ performance or ability.
This might be particularly important when investigating
people with MCI and dementia, as a lack of certain dimensions of insight has been described as increasing with disease severity (Mak, Chin, Ng, Yeo, & Hameed, 2015). The
evaluation of own memory function and problems in activities of daily living seem particularly difficult for people
with amnestic dysfunctions (Leicht, Berwig, & Gertz, 2010),
which might affect the outcome of self-reports. However,
to this point it is unclear how accurate the insight of people with MCI or dementia is when reflecting on their own
ability to use ET, which can be investigated through comparing the self-report to an observation.
The management of everyday technology assessment
(META) is a performance-based observational tool measuring an individual’s ability to use ET at home or in society
(Malinowsky, 2011). The subjects’ management of selfchosen ETs that are perceived as relevant, well-known and
to a certain degree challenging, is observed and rated by a
health professional such as an occupational therapist or
psychologist. The META has been used in elderly with and
without cognitive impairment (Malinowsky, Almkvist,
Kottorp, & Nygård, 2011; Malinowsky & Larsson-Lund, 2014)
and it reports a person reliability of 0.74 (Malinowsky,
Almkvist, Nygård, & Kottorp, 2011).
It is recommended to combine self-reports with observational assessments to get a comprehensive overview of a
person’s abilities (Fearing, Law, & Clark, 1997; Fisher, 2009;
Kielhofer, 2008; Nygård, 2006). This can be challenging in
clinical settings due to organizational limitations or persons’ endurance. Therefore, it seems necessary to investigate the relation between information gathered with a
self-perceived report and observation. This would allow for
recommendations to researchers and clinicians on how to
best gain knowledge of or support a person’s ability to
use ET.
The present study aims to evaluate the relationship
between (1) the self-perceived ability to use relevant ETs
assessed by the S-ETUQ and (2) the observable performance of self-chosen and familiar, but challenging ETs evaluated by the META. To get insight into the distinctions and

similarities of ET use in people with various stages of cognitive impairments, people with MCI and dementia were
included. We hypothesize that the tools assessing perceived and observed abilities of ET use correlate and complement each other. Group differences between people
with MCI and early dementia are expected. However, due
to limited correlation studies between observations and
self-perceived reports in these populations, concrete
expectations cannot be formulated and this study represents an exploration in this topic. Finally, the relevance of
technological items and level of challenge posed by the
technologies within the self-perceived reports and observations will be described in detail. The focus of the descriptive analysis will lie on group trends to describe the
composition and specific benefits of each instrument.

Methods
Study design and ethics
A cross-sectional, non-experimental design was used. The
present study was approved by the Regional Ethical
Committee (Registration Number 2013/5:1). Potential participants were provided with oral and written information
about the study. Written informed consent was obtained
from all subjects and subjects had the right to withdraw
from participation at any point without giving reasons.

Participants
Participants were recruited in Sweden through memory
investigation clinics, a Traffic Medicine Center and activity
groups offered by municipalities within the Stockholm
area. The inclusion criteria for all participants were: (1) age
>55, (2) active users of ET, (3) compensation for visual and
hearing difficulties (if applicable; e.g. glasses/hearing aids),
(4) ability to conduct the interview in Swedish or English
and (5) being diagnosed with mild-stage dementia or MCI.
The age restriction was chosen to focus on an aging population, but also to involve individuals with early cognitive
decline. The diagnosis of mild stage dementia was given
by a physician according to the standardized DSM-IV criteria (American Psychiatric Association, 2000) or as major
neurocognitive disorder in the mild stage according to the
DSM-5 (American Psychiatric Association, 2013). MCI was
defined as (i) neither cognitively normal nor fulfilling the
criteria of dementia, (ii) evidence of cognitive deterioration
shown by either objectively measured decline over time
and/or subjective report of decline via self-report and/or
informant in conjunction with objective cognitive deficits,
and (iii) preserved activities of daily living and complex
instrumental functions (Winblad et al., 2004). Therefore,
participants of the MCI group were included if they did not
have a dementia diagnosis and fell into one of the following categories: (1) a clinical diagnose of Mild Cognitive
Impairment, (2) subjective memory impairment of memory
dysfunction verified by clinical tests, (3) mild cognitive dysfunction due to other diagnoses, for example Parkinson’s
disease, Multiple Sclerosis or stroke, and (4) cognitive
impairments with a (consequential) depression as long as
the depression was medically treated. Participants were
excluded if they experienced temporary confusion or
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Table 1. META observable performance skills.
Performance skill

OT’s observation of the skill (at this occasion)

Identify and select/separate technologies
Scoring:
4¼ Competent handling/management
Identify and select services and functions within a technology
3¼ minor difficulty/problems
Perform steps and actions in logical sequence
2¼ major difficulty/problem
Manage series of numbers/letters
1 ¼ Deficits in this skill hinder the person’s use of the technology and/or
Choose correct button or command
the person is in need of assistance to perform the skill competently.
Turn a button or knob in correct direction and position
NA ¼ not applicable, i.e. the skill is not needed when using
Use appropriate force, tempo and precision
the technology.
Coordinate different parts of the technology
Coordinate the technology with another technology without physical contact between the technologies
10. Notice information and respond adequately
11. Follow verbal instructions given by automatic telephone service
1.
2.
3.
4.
5.
6.
7.
8.
9.

episodes of a (major) depression resulting in cognitive
impairments. The sample size was orientated on the principles of Walter, Eliasziw, and Donner (1998) in combination
with a power analysis with a power of 0.8 and p < 0.05.
This resulted in the aim to include at least 33 participants
in each group.

Instruments
Socio-demographics and descriptive instruments
Information about the participants’ gender, age, living situation, years of education and level of participating in activities (Frenchay activity index (FAI) (Holbrook & Skilbeck,
1983) were gathered in an interview. The FAI captures the
level of perceived activity involvement and reflects on the
frequency of performing everyday activities during the past
three or six months. Furthermore, cognitive abilities were
measured with the Mini Mental State Examination (MMSE)
(Folstein, Folstein, & McHugh, 1975). Using clinical judgement and based on all available information collected in
contact with the client, including the META observations
and the S-ETUQ interview, the final non-standard assessment related to overall functional level and the need for
assistance to live in the community was performed. This
was done by the interviewer against a set of given criteria
for overall functional level and independence related to
the participant’s requirements for living in the community
using a four-graded scale; 1) independent, 2) minimal
assistance or supervision, 3) moderate assistance, 4) maximum assistance. All above mentioned information were
used to describe the sample.

The everyday technology use questionnaire: the self-perceived report
The short-form version of the Everyday Technology Use
Questionnaire, S-ETUQ, was used in this study. The aim of
the questionnaire is to identify relevance of different ETs as
well as perceptions of ability to use ET. The S-ETUQ contains 33 items representing a variety of ETs and derived via
item reduction guided by assertions of a Rasch model
(Bond & Fox, 2007). Relevance of ET is defined in the user
manual as ‘technology that is available to the person, has
earlier been used, is currently used or intended to be used
by the person’ (p.13) (Nygård, Rosenberg, & Kottorp, 2015)
and only ETs relevant to the individual are included in the
scoring. Table 4 illustrates the scale. The S-ETUQ requires
15-20 minutes and has been used in various populations of
older adults with and without cognitive impairments, demonstrating high levels of internal scale validity, uni-

dimensionality, acceptable precision in the generated
measures, and evidence of validity in relation to external
variables (Kottorp & Nygård, 2011).

Management of everyday technology assessment: the
observational tool
The Management of Everyday Technology Assessment
(META) is an observation-based assessment of the ability to
manage ET (Malinowsky, 2011). The tool was developed to
evaluate the ability to manage ET for older adults via a
proxy rating in order to facilitate provision of individual
support in ET management and to gain information useful
for design and adaption of ETs. In total, the META consist
of 17 items. In the present study, only the n ¼ 11
‘Observed Performance Skills’ were used (see Table 1).
During the assessment, the individual is observed using ETs
of their own possession and choice that are relevant, currently in use and somewhat challenging for that person. To
learn and practice the scoring, the observer/rater receive
training (see “Data collection process” Section). Previous
META studies proved acceptable person response validity
and technology goodness-of-fit (Kassberg, Malinowsky,
Jacobsson, & Lund, 2013; Malinowsky, Almkvist, Kottorp,
et al., 2011). Furthermore, the tool is sensitive to group differences between elderly without known cognitive impairment, MCI and Alzheimer’s disease, and those with
different severities of acquired brain injury (Malinowsky,
Almkvist, Kottorp, et al., 2011).

Data collection process
Data was collected between 2014 and 2016 by four experienced occupational therapists (OTs). All OTs completed a
one-day ETUQ and a two-day META training course which
included assessment of live- or video-taped cases prior to
data collection. The training consisted of studying the manual, instructions for administration, definitions of the items
and the scoring criteria. Participants’ appointments were
scheduled in their own home at a mutually convenient time.
The OTs collected the socio-demographic information and
conducted the META and S-ETUQ on the same occasion. As
the order of the tools was not expected to influence the
outcome, this was not further specified. A minimum of two
technological artefacts or services were assessed with the
META for each participant. Additionally, the MMSE evaluations were undertaken either during the assessment occasion or the score was collected from the medical records of
the participant if documented within six months.
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Data preparation analysis

Results

First, the ordinal raw score data from the assessments with
the S-ETUQ and the 11 performance skill items of the
META were separately transformed into abstract intervallike measures, i.e. person ability measures expressed in logodd probability units (logits) using computer software
applications of a Rasch rating scale model (Bond & Fox,
2007). These analyses are able to take the different facets
into account, e.g. variations in level of challenge in the
items and the ETs chosen, adjusting the final personal ability measure to these facets. The S-ETUQ assesses two facets
(person and ET) and thus, the software WINSTEPS (Linacre,
2017b) was applied. The META includes four different facets (person, rater, item and ET) and thus a many-faceted
analysis was required and the software program FACETS
was used (Linacre, 2017a). The analyses resulted in estimated measures of each person’s observed (META) and
perceived ability (S-ETUQ) to use ET. The use of Rasch models to develop valid and reliable measures from the META
and S-ETUQ are described in detail elsewhere (Kottorp &
Nygård, 2011; Malinowsky, 2011). Since the raters were not
linked by assessing the same participants, they were
assumed as equally severe and rater leniency was anchored
at the same severity in the analysis. Raters’ acceptable
goodness-of-fit was set as outfit MnSq > 0.6 and ˂ 1.5
(Engelhard, 1994). It is commonly accepted that 5% of the
responses (i.e., person, technology, performance skill item
and rater) are expected to be misfits by chance with z-values less than 2. In the present study, therefore, 95% of the
responses were supposed to demonstrate acceptable goodness-of-fit to the Rasch measurement model and not to be
a threat to validity (Bond & Fox, 2007).

Participants

Statistical main analysis
For the main analysis, the Statistical Package for Social
Science (SPSS) was used (IBM Corp. Released 2016. IBM
SPSS Statistics for Macintosh, Version 24.0. Armonk, NY:
IBM Corp.). Demographic group differences were calculated
with t-tests or Chi-square test. Since the S-ETUQ and META
data showed non-normal distribution, the relationship
between the personal ability measures of the S-ETUQ and
META were explored with Spearman’s rho coefficient (Rs)
for the whole group as well as for the MCI group and
dementia group. To control for significant group differences in sociodemographic information (years of education),
and age as it might influence the ability to use ET,
Spearman’s partial correlation was additionally conducted
by computing the specific syntax in SPSS. The strength of
the association was determined through Cohen’s guidelines
for social sciences: 0.1–0.3 ¼ small, 0.3–0.5 medium, and
0.5–1.0 ¼ large effect (Cohen, 1988). To analyse the group
differences regarding the S-ETUQ and META person ability
measures, the Mann-Whitney test was used. Furthermore,
the data was tested for outliers with the outlier labelling
rule and a factor of 2.2 (Hoaglin, Iglewicz, & Tukey, 1986)
and the Grubbs outlier test (Grubbs & Beck, 1972).
Descriptive statistics were used to give further insight into
the different ETs used and performance skills reported by
the S-ETUQ and META. The alpha level was set to 0.05
throughout all analysis.

N ¼ 38 people with dementia and n ¼ 41 people with MCI
participated in the study (total sample n ¼ 79). There were
no significant differences in the socio-demographics (gender, living condition and age) between the groups. The
MCI group had significantly more years of education than
the dementia group (p < 0.05). The MMSE (p < 0.01) and
FAI (p < 0.01) scores of the MCI group were significantly
higher compared to the dementia group. For details see
Table 2.

Group differences and correlations between S-ETUQ
and META
Across the total sample, a small significant correlation
(Rs¼0.25, p ¼ 0.024) was found between META and S-ETUQ.
When controlling for years of education, the correlation
stayed stable (Rs¼0.27, p ¼ 0.017). The correlation was nonsignificant when controlling for age in the total sample
(Rs=.21, p=.06). The correlation between the S-ETUQ and
META in the dementia group was of significant medium
size (Rs¼0.44, p ¼ 0.006; controlled for years of education:
Rs=.42, p=.009; controlled for age: Rs=.50, p=.002), while no
significant correlation was found in the MCI group (Rs=.06,
p=.71; controlled for years of education: Rs=.03, p=.85; controlled for age: Rs¼ .09, p=.57).
The data was examined visually and statistically tested
for outliers. Two outliers were identified (see Figure 1),
hence, the correlation analysis was repeated without the
outliers. The result showed small variations compared to
the first correlation test (Table 3) in each groups. In the
total sample, the correlation was non-significant (Rs=.22,
p=.052) without the outliers, however, significant when
controlling for years of education (Rs=.24, p=.04).
When comparing the S-ETUQ and META scores between
the groups, a significant group difference was found for
the S-ETUQ scores (p < 0.001), while no significant differences could be reported between groups for the META
scores (p=.54).

Descriptive results of the S-ETUQ and META
The descriptive analysis of the S-ETUQ showed the relevance and self-perceived level of ability to use various
technological items (Table 4).
A couple of technologies are highlighted to demonstrate the insight gained from descriptive S-ETUQ results:
the TV with remote control is relevant for 100% of the people in both groups, however, one person with dementia
reports not being able to use it anymore. In the MCI group,
the debit card was reported as relevant by 95.1% of the
group, but caused minor problems in usage for 35.9%. In
the dementia group, 10.7% were not able to use the debit
card anymore. 16.1% stopped using the ATM even though
both technologies were perceived as relevant. Within
highly relevant technologies, the individuals in the dementia group showed a tendency to need more assistance to
use the ETs or stopped using them even though they were
relevant. The biggest difference in relevance between the
groups was described for ‘cell phone, text’, where 75.6% of
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Table 2. Sociodemographic characteristics, MMSE scoring, general ability
measure and FAI.
Total (n ¼ 79)
Age, years
Mean (SD)
Gender, n (%)
Women
Men
Living Conditions, n (%)
Alone
Cohabiting
Education, years
Mean (SD)
General Ability, n (%)
Maximal assistance
Moderate assistance
Minimal assistance
Independent
MMSE Score
Mean (SD)
FAI Score
Mean (SD)

MCI (n ¼ 41)

Dementia (n ¼ 38)

78.6 (7.22)

77.4 (7.36)

79.8 (6.95)

44 (55.7)
35 (44.3)

24 (58.5)
17 (41.5)

20 (52.6)
18 (47.4)

40 (51.9)
37 (48.1)1

23 (57.5)
17 (42.5)

17 (45.9)
20 (54.1)

11.8 (3.52)

12.7 (.56)2

10.9 (.52)2

1 (1.3)4
17 (21.5)
39 (49.4)
22 (27.8)

0
5 (12.2)
19 (46.3)
17 (41.5)

1 (2.6)4
12 (31.6)
20 (52.6)
5 (13.2)

25.2 (3.66)

26.7 (2.38)3

23.6 (4.11)3

26.6 (7.54)

29.4 (6.7)3

23.6 (7.30)3

n ¼ 2 missing values (n ¼ 1 MCI, n ¼ 1 dementia).
Significant group differences (p < 0.05).
3
Significant group differences (p < 0.01).
4
Participant was 94 years old.
1

2

Intra-rater reliability of the META
Raters’ demonstrated a goodness-of-fit with outfit MnSq
between 0.97 and 1.34, which indicates an acceptable consistency (intra-rater reliability).

Discussion

Figure 1. Scatter-Plot visualizing the relationship between measures of perceived and observed ability to use ET over the whole group, the MCI group
and the dementia group. Note: higher scores indicate greater ability.
Individual A: observed ability (META)¼4.26 logits, perceived ability (SETUQ)¼63.36 logits. Individual B: observed ability (META)¼1.61 logits, perceived ability (S-ETUQ)¼70.89 logits.

people with MCI and only 21.1% of people with dementia
named this technology as important. The video player,
even if available and perceived as relevant, was not used
anymore by 61.9% of individuals in the MCI and 83.3% in
the dementia group.
With the META, n ¼ 237 performances were observed
(MCI: n ¼ 121; Dementia: n ¼ 116). In the MCI group, the
computer (n ¼ 29), the TV (n ¼ 25), smartphone (n ¼ 19)
and mobile phone (n ¼ 17) were chosen most. In the
dementia group, the most common choices were the TV
(n ¼ 33), mobile phone (n ¼ 17), computer (n ¼ 9), and
music player (n ¼ 9). While people with MCI had a tendency to choose information and communication technologies such as the smartphone, computer and digital
camera, people with dementia chose more often household technologies like the washing machine, power tools
or coffee machine when asked to perform a challenging
ET (Table 5).

This study evaluated the relationship between the self-perceived ability to use ET and the observable performance of
self-chosen and familiar, but challenging ETs in people with
MCI or dementia. In the total sample, a small significant
correlation was found between the self-reported perceived
abilities and observed performance skills (Rs¼0.25,
p ¼ 0.024). When excluding two outliers, the correlation
became non-significant (p ¼ 0.052). In the dementia group
only, the correlation between the S-ETUQ and META
showed a significant medium size (with and without outliers, and when controlling for years of education and age)
suggesting a connection between information gathered
with both tools. This finding might further indicate that
people with mild dementia retain the ability to accurately
describe their ability to use ETs and therefore, attention
needs to be paid to their self-perceptions regarding technology relevance and use (see “Disadvantages and advantages of self-perceived reports to evaluate ET use”section).
This personal insight can inform researchers, clinicians and
relatives about problems in everyday life and potential
need for support in human-technology interactions.
In the MCI group, no significant correlation was found
neither with nor without the outlier, which was unexpected. Generally, the tendency of a stronger association
between perceived and observed abilities to use ET in people with greater cognitive impairments was in line with
previous research. In a study of people with acquired brain
injury, the subsample with severe disabilities had a strong
significant correlation between perceived and observed
abilities to use ET, while no significant correlation could be
reported in the recovery group (Malinowsky & LarssonLund, 2014). A number of studies in aging research compared self-perceptions and other methods and found non-
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Table 3. Means of S-ETUQ and META, correlations.
S-ETUQ person ability measure, in logits
Mean (SD)
Range
META person ability measure, in logits
Mean (SD)
Range
Correlation (with outliers)
Spearmans’ correlation of S-ETUQ and META
Partial Correlation controlling for education (yrs.)
Partial Correlation controlling for age (yrs.)
Correlation (without outliers)
Spearmans’ correlation of S-ETUQ and META
Partial Correlation controlling for education (yrs.)
Partial Correlation controlling for age (yrs.)

Total (n ¼ 79)

MCI (n ¼ 41)

Dementia (n ¼ 38)

53.50 (5.07)
41.20–70.90

55.10 (4.35)1
47.30–66.40

51.70 (5.27)1
41.20–70.90

1.39 (.81)
.37 to 4.70

1.46 (.85)
.32–4.70

1.32 (.78)
.37 to 3.47

.25 (p =.024)
.27 (p =.017)
.21 (p =.06)

.06 (p =.71)
.03 (p =.85)
.09 (p =.57)

.44 (p =.006)
.42 (p =.009)
.50 (p =.002)

.22 (p =.052)
.24 (p =.04)
.18 (p =.11)

.01 (p =.97)
.04 (p =.81)
.15 (p =.38)

.44 (p =.007)
.42 (p =.01)
.49 (p =.002)

Note: A high S-ETUQ person measure indicates less difficulties using ET; a high META person ability measure indicates a high observed ability to use ET.
Significant group differences (p < 0.001).

1

significant correlations (Magaziner, Zimmerman, GruberBaldini, Hebel, & Fox, 1997; Ready, Ott, & Grace, 2004;
Schmitter-Edgecombe, Parsey, & Cook, 2011; SchmitterEdgecombe & Parsey, 2014). Ready et al. (2004) pointed
out that neither of these sources have been established to
be superior and Schmitter-Edgecombe et al. (2011) concluded that tests need to be cautious in predicting functions as they might be tapping into different aspects of the
same construct. However, these studies did not focus on
technology use and this difference needs to be kept
in mind.
In the present study, the non-significant correlation in
the MCI group could be explained by the self-chosen ETs
being too challenging during the observation. This could
result in a lower META person ability measure, which then
did not correlate with the S-ETUQ perceived ability measure. Furthermore, the mean ability measures for the META
were quite similar in the MCI and dementia group. This differs from an earlier META study, where the means showed
to be significantly different between these groups
(Malinowsky, Almkvist, Kottorp, et al., 2011). The data collection of Malinowsky, Almkvist, Kottorp, et al. (2011), however, took place about six years prior to the studied data
set. Technology develops rapidly and seems to increase in
complexity, which might be a possible explanation for this
MCI sample to experience difficulties equal to those experienced by the dementia sample. There are many different
types of technologies, various brands and technological
items, and in this study each participant only performed
about three self-chosen ETs. A previous study ranking the
level of challenge of ETs (Malinowsky, Kottorp, Patomella,
Rosenberg, & Nygård, 2015) identified, for example, the use
of a microwave to be less complex than actions performed
on a cell phone. In the present META assessment, people
with dementia tended to manage less complex technologies (e.g. TV) during the observation while people with MCI
managed more complex technologies (e.g. smartphone).
Therefore, the perceived ability to use ET does not
always appear related to observed ability and vice versa,
specifically for individuals with MCI. Perceived and
observed ability should be described as two different but
corresponding aspects of evaluations of ET use.
Furthermore, certain technologies seem to be slightly
less relevant for people with dementia than for individuals
with MCI, for example sending texts with a cell phone.
When aiming to introduce new technological objects to

the elderly,
into account.

perceived

relevance

should

be

taken

Combining the S-ETUQ and META
The S-ETUQ and META both describe the construct of technology use in older adults with cognitive impairments well.
The information gathered by each instrument, however, is
complementary (Figure 2). While the S-ETUQ reports on a
broader range of technologies, their relevance, needed
assistance, and self-perceived ability to use them, the META
reveals the level of complexity the individual associates
with technological item. Additionally, the META can depict
the detailed performance skills during the human-technology-interaction. Health professionals could choose one or
the other to investigate a specific question. However, combined, the S-ETUQ and META provide a comprehensive
view of the person’s ability to perform ET. This can be an
advantage in the clinical setting, where the health professional might want to gain a broader understanding of the
person’s situation regarding their ability to use ET.

Disadvantages and advantages of self-perceived
reports to evaluate ET use
Generally, self-perceived reports capture the conscious perceptions of an individual’s perspective and require the control of higher mental processes (Hadjistavropoulos & Craig,
2002) such as memory recall. In healthy individuals, a summarized self-perceived report can be memory biased
(Hassan, 2005) and furthermore describes a temporal picture of a perception with a limited amount of fluctuation.
To get a more detailed picture, the experience sampling
method (ESM) could be of help to describe abilities, activities and pattern in everyday life (Shiffman, Stone, &
Hufford, 2008). The ESM is a data collection method where
individuals repeatedly fill in short (digital) diaries reflecting
on behaviour, emotion, and social context right in the
moment (Csikszentmihalyi & Larson, 1987). The upcoming
‘Monitor-Mi’ study will evaluate the feasibility and validity
of the ESM incorporated in a smartphone app in an MCI
population. The ESM has not yet been used to focus on
the ability to use ET. However, it might have the potential
to provide a new perspective on ET use.
Additionally, even if remembered, admitting problems in
everyday life after a diagnosis of cognitive impairments can

Relevance in %
(of n ¼ 41 MCI/
n ¼ 38 Dementia)
100/100
100/97.4
100/97.4
95.1/73.7
92.7/81.6
92.7/84.2
90.2/84.2
90.2/68.4
87.8/76.3
87.8/92.1
85.4/65.8
80.5/60.5
75.6/21.1
70.7/73.7
70.7/63.2
63.4/73.7
61/65.8
56.1/29
56.1/36.8
53.7/34.2
51.2/31.6
51.2/31.6
48.8/15.8
41.5/18.4
36.6/39.5
36.6/18.4
29.3/21.1
29.3/18.4
19.5/18.4
14.6/5.3
9.8/10.5
9.8/13.2
7.3/2.6
100/100
75/40
66.6/100

… without another
person and
without any perceived
difficulties
75.6/76.3
65.9/54.1
82.9/81.1
51.3/46.4
60.5/38.7
84.2/53.1
86.5/68.8
45.9/38.5
88.9/72.4
72.2/74.3
77.1/76
69.7/78.3
64.5/62.5
75.9/71.4
48.3/29.2
73.1/50
52/40
26.1/27.3
60.9/50
45.5/30.8
28.6/0
52.4/25
65/50
58.8/14.3
46.6/66.6
20/0
58.3/75
8.3/14.3
87.5/28.6
25/20

… without another
person, but with
minor perceived
difficulties
14.6/5.3
31.7/24.3
12.2/8.1
35.9/28.6
23.7/29
10.5/21.9
8.1/6.3
27/15.4
8.3/0
13.9/2.9
17.1/20
18.2/0
12.9/12.5
20.7/21.4
41.4/41.7
7.7/10.7
8/0
13/0
17.4/0
18.2/15.4
4.8/8.3
14.3/25
25/16.6
17.6/14.3
20/6.6
20/0
16.6/0
16.6/14.3
12.5/14.3
16.6/0
4.8/8.3

9.1/0

4.3/0

2.8/5.7
5.7/0
3/4.3
9.7/12.5
3.4/0
0/4.2
3.8/0

… without another person,
but with frequent/
major perceived
difficulties
2.4/0
2.4/8.1
0/2.7
5.1/10.7
2.6/0
0/3.1
2.7/0
2.7/0

Uses technology …

5.9/0
0/6.6

4.8/0
4.8/0

12/12
4.3/0
0/14.3

3/0
0/12.5

8.1/7.7

… sometimes together with
another person
7.3/13.2
0/2.7
2.4/2.7
2.6/3.6
2.6/12.9

0/20

25/14.3

60/62.5

4/28
8.7/9.1
4.3/7.1
0/7.7
0/8.3
0/8.3
5/16.6
0/42.9

3.4/8.3

… always together with
another person
0/2.6
0/5.4
2.4/5.4
2.6/0
2.6/3.2
2.6/9.4
0/9.4
2.7/0
0/13.8
0/5.7
0/4
0/4.3

Note: The percentage in ‘relevance’ refers to the total sample size per group. The percentage in ‘level of difficulty’ and ‘no use’ refers to the sample that indicated the technology as relevant.

ETs
TV with remote
Stove
Elevator control
Debit card
ATM
Cell phone, call
Cell phone, answer
Automated telephone service
Bell push bus/train
Radio
Automatic flush/hand drier
Bonus card
Cell phone, text
Coffee maker
Code lock, door
Alarm clock
Fire alarm
DVD player
Camera, digital
Computer, word processing
Video player
Internet banking
Cell phone, other
Remote, other
Lawn mover
Automatic check-in airport
Book laundry room, key
Automatic ticket machine bus/train
Computer, game
Telephone answering machine
Book laundry room, digital
Burglar alarm
MP3 player

Table 4. S-ETUQ descriptive data.

0/20
33.0/0

15.2/17.4
12.9/0
0/7.1
26.9/16.7
15.4/39.3
24/20
43.5/63.6
17.4/28.6
27.3/46.2
61.9/83.3
23.8/33.3
5/16.6
17.6/28.6
33.3/20
0/37.5
25/25
50/57.1
0/57.1
83.3/100

2.6/10.7
7.9/16.1
2.6/12.5
2.7/15.6
13.5/38.5
2.8/13.8
11.1/11.4

… not anymore or has
not started using it
0/2.6
0/5.4
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Table 5. Descriptive results META observations.
ETs
TV1
Computer1
Mobile phone1
Smartphone1
Music player1
Microwave
Landline phone
Digital camera1
Transistor radio
Coffee maker1
Washing machine1
Alarm clock
Power tool
Stove1
Oven1
Dishwasher
Dryer
Electric kettle
Alarm system
Door code
Answering machine
Vacuum cleaner

Total (n ¼ 237)

MCI (n ¼ 121)

Dementia (n ¼ 116)

58
38
34
24
15
13
8
7
5
5
5
5
5
4
3
2
1
1
1
1
1
1

25
29
17
19
6
7
3
5
1
1
1
2
–
2
1
–
1
–
–
1
–
–

33
9
17
5
9
6
5
2
4
4
4
3
5
2
2
2
–
1
1
–
1
1

Note: performed ETs were self-chosen, and perceived as challenging
and relevant.
ETs had sub-categories to distinguish difficulty level better.

1

be accompanied with a feeling of shame or discomfort
(Garand, Lingler, Conner, & Dew, 2009) potentially leading
to a downplay of difficulties. Problems with handling everyday information or activities might be seen as an obvious
sign of cognitive decline. In the specific case of the technology use described in the present study, however, it
might have been easier for the individuals to admit difficulties, for example getting frustrated with using smartphone
apps/functions, as many technological devices and services
are relatively new for older people. It might be seen as
‘normal’ to struggle with ET such as a smartphone – even
for an older person without cognitive impairment. The
complex technology can be made responsible for the
inaccurate interaction rather than the person’s inability. It is
not possible to differentiate this with the S-ETUQ as the
self-perceived ability refers to the person-technology interaction. Generally, the S-ETUQ might describe an especially
just picture of abilities in people with MCI and dementia
and could help health professionals to get an idea of realistic problems in everyday life, as ET is intertwined in many
daily activities (Nygård, Kottorp, & Rosenberg, 2015).

Disadvantages and advantages of observations to
evaluate ET use
In some situations, when self-perceived reports cannot be
obtained such as in people with severe dementia due to
limited cognitive abilities to reflect or speak (Zwakhalen,
Hamers, Abu-Saad, & Berger, 2006), observations might be
the only way to assess a person’s functional ability. In the
present study, the participants had mild dementia and
were thus able to communicate experiences. Nevertheless,
the META observation was of value as a human-technology
interaction with a specific self-chosen ET could be
described. The person with MCI or dementia choses at least
three relevant but challenging ETs themselves, giving the
individual high independence of choice. The choice can
inform the researcher or clinicians about level of technological complexity the person wants to take on. As pointed
out before, the participants with dementia in this study

seem to have an ultimately conscious tendency for easier
technologies (e.g. TV or microwave), while the participants
with MCI tend to choose more complex technologies such
as a computer or a smartphone. During observations, this
particular complexity can be a challenge for the investigator when observing ET use, as many steps are performed
to produce an action (e.g. turn buttons, use appropriate
force, perform steps in a certain action). When used in its
intended way, the META adds information about the performance that a self-perceived report cannot provide,
hence, completes the view of a person’s ET use.

Limitations
The S-ETUQ and META represent two different data-collection modes, however, both tools focus on the same construct and therefore the results could be influenced by the
amount of overlap between the tools rather than pure differences of abilities. Technology develops rapidly and despite the fact that the S-ETUQ includes a range of items/
services from various domains and the participants chose
currently-available ETs during the META observation, the
latest innovations might not have been evaluated in this
study. Tablets, for example, seem to be becoming more
interesting for older adults (Fernandez, Hernandez,
Gutierrez, Escuela, & Fino, 2017). In the S-ETUQ and META,
the participants could chose to include additional technologies perceived as relevant, but tablets were not named by
this sample. Future research should pay special attention
to include newly developed ETs when assessing technology
use in people with MCI and dementia. The ETUQ gets regularly updated and will prospectively contribute to this question. Furthermore, during the observation, participants with
dementia might have chosen technologies that were relatively easy to perform in order to not be confronted with
their own impairments in that moment. It is possible that
greater difficulties experienced in everyday life with ETs
were not described in this study. Other limitations include
the time-consuming S-ETUQ and META training, as well as
the data processing procedure. This includes the Rasch
analysis via additional software (WINSTEPS/FACETS), which
makes the use of the instruments more complex. It is not
uncommon, however, for extensive instruments to require
training and supervision during examination as well as
data processing. In the case of the S-ETUQ and META,
online courses are currently in development, including support during the data processing. Finally, the MCI group had
milder cognitive impairments and greater abilities to perform everyday activities than the dementia group.
However, individuals with MCI from various origins were
included and the abilities to perform complex activities in
daily life may vary by MCI subtype (Bangen et al., 2010).
Future studies might want take the different MCI aetiologies into account. However, in this study it was not possible due to the small sample size and the cross-sectional
design. A longitudinal approach would be beneficial to get
further insight, potentially also including a control group
with no cognitive impairment. A control group could display the full range of abilities to perform ET in older adults
with and without cognitive impairments.
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Figure 2. Unique characteristics of the S-ETUQ and META.

Conclusions
It is important for clinicians to have valid assessment tools
that can provide information on the difficulties people with
cognitive impairments might have when using ET. This
study emphasises the benefits of combining the S-ETUQ
and META to gain knowledge about the individual’s situation. While the self-perceived report describes a broad picture of the technological landscape, including perceived
relevance of technological items and the need for assistance to use them correctly, the observational tool illustrates the detailed steps of a specific human-technology
interaction. The latter can be used to provide information
on concrete technological features that might need adjustment to improve usability. The findings indicate that people with mild dementia have an accurate insight into their
own abilities to use ETs, hence, emphasising the need for
clinicians and researchers to pay attention to their
expressed experiences.
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