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Abstract
Background: The health-promoting qualities of participation as an opportunity for social and cognitive engagement
are well known. Use of Everyday Technology such as Smartphones or ATMs, as enabling or disabling factors for out-ofhome participation is however under-researched, particularly among older people with and without dementia. Out-ofhome participation involves participation in places and activities outside of a person’s home, in public space. Situated
within the context of an increasingly technological society, the study investigated factors such as perceived risks,
access to a concession travel pass and use of Everyday Technologies, and their relationship with out-of-home
participation, among older people in the UK.
Methods: One hundred twenty-eight older people with and without dementia in urban and rural environments in the
UK, were interviewed using the Participation in ACTivities and Places OUTside Home (ACT-OUT) Questionnaire and the
Everyday Technology Use Questionnaire (ETUQ). Associations between Everyday Technology use, perceived risk of
falling, functional impairment, access to a concession travel pass and out-of-home participation were investigated
using ordinal regression.
Results: A higher probability of Everyday Technology use (Odds Ratio [OR] = 1.492; 95% Confidence Interval
[CI] = 1.041–1.127), perceived risk of falling outside home (OR = 2.499; 95% CI = 1.235–5.053) and, access to a
concession travel pass (OR = 3.943; 95% CI = 1.970–7.893) were associated with a higher level of out-of-home
participation. However, other types of risk (getting lost; feeling stressed or embarrassed) were not associated
with out-of-home participation. Having a functional impairment was associated with a low probability of a
higher level of out-of-home participation (OR = .470; 95% CI = .181–1.223). Across the sample, ‘outside home’
Everyday Technologies were used to a higher degree than ‘portable’ Everyday Technologies which can be
used both in and outside home.
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Conclusions: The study provides insights into perceived risks, access to a concession travel pass and use of
Everyday Technologies, and their relationship with out-of-home participation, among older people in the UK.
Increased knowledge about factors associated with out-of-home participation may help to guide targeted
health and social care planning.
Keywords: Activities of daily living, Dementia, Environment, Older adults, Risk, Social participation, Technology

Background
Participation particularly in cognitive and social activities
is linked to health benefits which may prevent cognitive
impairment, or decline, among older people at risk of
developing dementia [1–3]. Whereas social isolation
among older people living at home is a growing problem
with serious implications for health and wellbeing [4].
Out-of-home participation refers to the way people participate in places and engage in meaningful activities
outside their homes, in their communities [5]. As the incidence of people living in their ordinary homes, albeit
with dementia or other age-associated disorders increases, there is a need to develop evidence about outof-home participation among older people, with and
without dementia [6].
Technological aspects of out-of-home participation are
important to consider because there is evidence of older
people using practices and routines to manage technologies for participation in everyday life [7]. ‘Full and effective participation and inclusion in society’ is a human
right, prioritized by international legislation [8] and policy agendas [9]. Considering the potential health benefits
associated with the right to participation and inclusion
in society, it is necessary to investigate patterns of technology use in an everyday life context [7], referred to as
Everyday Technology (ET) (e.g. Smartphone, Self-service
checkout, Ticket machine for public transportation), as
well as patterns of out-of-home participation among
older people [10].
ET are ubiquitous across all locations that people perform activities in, both in and outside home. The proliferation of ET has however been accompanied by an
increased expectation for being a skilled user of ET [11].
Such expectations can be problematic for older people
because ET use requires numerous cognitive, perceptual
and fine motor capacities, (e.g. memorizing and entering
a PIN to make a card payment in a supermarket, or following steps to operate a ticket machine at a transportation center). Aging can impact skills necessary for
performing activities of daily living using ET (e.g. due to
changes in cognition, fine motor skills, or motivation)
[12, 13]. Earlier studies indicate a potential association
between lower involvement in activities outside home
and use of fewer ETs among older people with cognitive
impairments [14, 15]. This suggests that the increased

challenges older people experience whilst using ET may
be associated with decreased out-of-home participation,
especially in those places predicated on ET use [11, 16].
A compensatory measure that may relieve the older
person’s need to be a skilled user of ET is the concession
travel pass (CTP). In recent years, a number of CTPs
have become available as smart tickets, including the
Free Older Person’s Bus Pass that enables free travel on
local buses in England, the Senior Railcard which is an
annual savings card for rail fares in the UK, and Transport for London’s Freedom Pass which provides free or
discounted travel for London residents across London
transportation networks [17]. Many CTPs are available
to older people or those living with a disability. Access
to a CTP may facilitate out-of-home participation using
automated technology, without the need to access online
payments or ticket machines [18]. However, earlier research has shown that it may be the subsidization itself
that facilitates out-of-home participation through more
accessible public transport. A potential association between access to a CTP and out-of-home participation
warrants further investigation because studies show that
access to a CTP is associated with health benefits among
older people, including increased physical activity [19]
and social engagement [20].
A review of the literature elucidates two factors
which have not been thoroughly explored by existing
research but which may have an enabling or disabling
association with out-of-home participation: (i) functional impairment and, (ii) perceived risk [21]. A high
proportion of older people are living with some type
of functional impairment, including chronic disease,
or multimorbidity, such as reduced fine motor skills
and diabetes [22]. Functional impairment refers to the
decline in a person’s ability to manage core activities
of daily living, in addition to more complex instrumental activities of daily living. Instrumental activities
of daily living can require out-of-home participation,
such as managing financial tasks, using public transportation and, maintaining social responsibilities [23].
Mobility restriction, which may inhibit physical activity, human-computer interaction and technology usability, is a core functional impairment associated
with the health, quality of life and participation of
older people [24, 25].
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A second potentially enabling or disabling factor for
out-of-home participation is perceived risk. Falling is a
commonly perceived risk in old age, and fear of falling
has been identified as a leading predictor of falling [26].
There is conflicting research about the locations of falls
among older people, but research suggests that approximately half of all falls occur outside the home e.g. in the
street or public space [27]. Despite this, most assessments and interventions to mitigate the risk of falls
occur in the home environment, while little research has
addressed how the risks that a person perceives might
exist or arise during out-of-home participation [28].
Earlier studies show that other types of risks may be associated with out-of-home participation among older
people, including perceived risks of getting lost, feeling
stressed or embarrassed, which may be exacerbated by
ET use [29].
Thus, the aim of this study was to investigate the ways
in which perceived risks and ET use are associated with
out-of-home participation, among older people in the
UK. The following research questions were used to
address the aim.
Research questions

(1) What patterns of out-of-home participation and
Everyday Technology (ET) use can be found among
the UK sample of older people?
(2) How is Everyday Technology (ET) use associated
with out-of-home participation among the sample?
(3) How are perceived risk and other factors e.g. having
a functional impairment or access to a concession
travel pass (CTP), associated with out-of-home participation among the sample?

Page 3 of 12

more insights into the consequences of dementia and
functional impairments for those that are not yet retired and who are identified by themselves and their
environment as old people. Research has shown that
participation in social activities is a modifiable risk
factor for developing dementia [31]. By including
people from 55 years old, the study may also contribute to the field of health promotion and dementia
prevention. The sample therefore included older
people living with a diagnosis of dementia (n = 64) as
well as older people with no known cognitive impairment (n = 64) (Table 1). Participants with dementia
had a diagnosis of dementia in the mild stage, given
by a physician [33, 34]. Participants with dementia
were recruited through the National Healthcare
Service (NHS) e.g. memory clinics, in addition to
local community-based groups e.g. memory cafes, and
local Alzheimer Associations. Older adults without
known cognitive impairment were recruited through
local networks e.g. community-based activity or social
groups. Participants were recruited according to the
following inclusion criteria: (i) aged 55 years or over;
(ii) ability to consent to the decision to take part in
the research themselves; (iii) living in ordinary housing in the community; (iv) to some extent, undertaking activities and participating in at least one place
outside home independently or with support; (v)
being a user of at least some ET; (vi) managing without any vision or hearing limitations which could not
be compensated via technical aids; and (vii) living
without any other condition such as Multiple Sclerosis, that may impact the person’s participation and
use of ET.

Methods

Data collection procedures

Design and setting

The interviews were performed by two registered occupational therapists (SNG and SW). The interview
was comprised of four stages: (i) the Participation in
ACTivities and Places OUTside the Home Questionnaire (ACT-OUT) [5]; (ii) the Montreal Cognitive
Assessment (MoCA) [32]; (iii) a demographic questionnaire; (iv) the Everyday Technology Use Questionnaire (ETUQ) [10]. No formal power calculation was
used due to the exploratory design of the study however power calculations can be generated based on
the findings of this study for subsequent research.
Written and verbal informed consent was obtained
from each participant prior to data collection. To
mitigate against fatigue, interviews occurred at the
participant’s home or another preferred location and
were adapted to the needs of each participant e.g.
spread over one to three sessions, with each session
lasting no longer than 90 min.

A cross-sectional study design was used. Interviews were
undertaken with 128 participants across five research
sites (two sites in the London region, two sites in the
Cumbria region, one site in Greater Manchester), in
urban and rural regions of the UK. The geographical
areas were chosen to enable an investigation of out-ofhome participation and Everyday Technology use across
different urban and rural environments of the UK. This
justification is based on research that shows technology
use can vary for older people living in rural or urban environments [30].
Participants

Participants consisted of 128 older people aged 55
years or over. For the purposes of this study, there
was no obvious reason to use the traditional age cutoff of 65 years. Rather, there is a need to develop

Gaber et al. BMC Geriatrics

(2020) 20:192

Table 1 Characteristics of participants
Measure

Participants (n = 128)

Gender, n (%)
Female

63 (49.22)

Male

65 (50.78)

Age
Median: 76.00 IQR: 68.25–82.00
Min-Max: 55.00–96.00
Dementia diagnosis, n (%)
Dementia

64 (50.00)

No known cognitive impairment

64 (50.00)

MoCAa
Median: 24.00 IQR: 21.00–26.00
Min-Max: 12.00–30.00
Years of education
Median: 12.00 IQR: 11.00–14.00
Min-Max: 7.00–21.00
Living arrangement, n (%)
Cohabit

79 (61.72)

Live alone

49 (38.28)

Living environment, n (%)
Urban

98 (76.56)

Rural

30 (23.44)

Drive a car, n (%)
Driver

72 (56.25)

Non-driver

56 (43.75)

Concession travel pass, n (%)
Concession travel pass

68 (53.12)

No concession travel pass

60 (46.88)

Functional impairment, n (%)
Functional impairment

110 (85.94)

No functional impairment

18 (14.06)

Everyday Technology use (n = 49)
Median: 16.00 IQR: 9.00–22.00
Min-Max: 1.00–35.00
Perceived risk of falling, n (%)
Perceived risk

56 (43.75)

No perceived risk

72 (56.25)

Perceived risk of getting lost, n (%)
Perceived risk

23 (17.97)

No perceived risk

105 (82.03)

Perceived risk of feeling embarrassedb, n (%)
Perceived risk

35 (27.56)

No perceived risk

92 (72.44)

Perceived risk of feeling stressed, n (%)

a

Perceived risk

41 (32.03)

No perceived risk

87 (67.97)

Montreal Cognitive Assessment has possible scores from 0 to 30. A higher
score indicates higher cognitive status [32]
b
Missing data (data for one participant missing)
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Measure: dependent variable
Out-of-home participation

The objective of the Participation in ACTivities and
places OUTside home Questionnaire (ACT-OUT) is to
capture detailed information on places and activities in
combination, specifically identifying participation restrictions and pointing out barriers and facilitators in different contexts [5]. For the purposes of this study, the
ACT-OUT was used to investigate out-of-home participation in places. Detailed information about the development of the ACT-OUT and the functioning of its
rating scale can be found in earlier research [5]. Psychometric testing of the ACT-OUT is ongoing. In the ACTOUT, places are defined according to four domains: (A)
places for purchasing, administration and self-care [n =
6]; (B) places for medical care [n = 5]; (C) places for social, spiritual and cultural activities [n = 6]; (D) places for
recreation and physical activity [n = 7]. The dependent
variable (out-of-home participation) measures present
participation as reported by the participants (out of a
count of 24 places). In order to facilitate a conservative
interpretation of the analysis, this count was analyzed
according to quartiles: Quartile 1 (1–12 places); Quartile
2 (13–16 places); Quartile 3 (17–18 places); and Quartile
4 (19–24 places). Division of the dependent variable
(outcome) according to quartile cut-points is used in research to promote interpretation of the clinical significance of the dependent variable [35]. This is particularly
useful in exploratory research, for instance using new assessment tools, where theoretical or clinical justification
for cut-points is not yet available but where a more nuanced interpretation without the loss of power associated with median dichotomization is required [35, 36].

Measures: independent variables
Everyday technology use

The Everyday Technology Use Questionnaire (ETUQ)
identifies the perceived level of difficulty experienced
when using 90+ ET items [10]. Information about the
ETUQ’s rating scale and its psychometric properties are
described in earlier studies [16, 37, 38]. The ETUQ captured use of ET, comprised of a number of ET which
can be used to engage in activities outside home (n = 16)
e.g. ATMs, train ticket machine, as well as ‘portable ET’
that can be used both at home and outside home (n =
33) e.g. Smartphone, Hearing aid, Tablet. ‘Domestic ET’
which are typically used for activities performed in the
home environment (n = 39) e.g. Kettle, Oven, or Lawnmower were excluded due to the focus on out-of-home
participation [39]. The outcome generated from the
ETUQ was first dichotomized according to if the ET was
used (1) or not used (0) and then summed up per participant giving a possible total of 0 to 49.
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Access to a concession travel pass (CTP)

The demographic questionnaire was used to gather information for the analysis of results with respect to a
range of relevant contextual and person-related factors
(Table 1). Participants reported a dichotomous answer
of yes or no to currently having access to a CTP.
Functional impairment

According to the demographic questionnaire, functional
impairment was self-reported by participants. If more information about a person’s functional impairment came
to the fore in other parts of the interviews this was
noted. Functional impairments included vision or hearing impairment (which could be compensated via technical aids e.g. glasses), reduced fine motor function,
reduced walking ability, reduced arm function, and medical diagnoses (e.g. diabetes). Functional impairment was
in addition to dementia for those living with a dementia
diagnosis. Responses were dichotomized based on the
participant reports of having one or more functional impairments, or no functional impairment.
Perceived risk outside the home

Participants responded to four Likert-scale questions in
the ACT-OUT regarding how concerned they were
about different types of risk whilst participating in places
outside home (very concerned; concerned; unconcerned;
very unconcerned). The four types of perceived risk were
(i) falling; (ii) getting lost; (iii) feeling stressed; (iv) feeling
embarrassed. Responses were dichotomized according to
either perceived risk (very concerned; concerned) or no
perceived risk (unconcerned; very unconcerned).
Data analysis

The data were shown not to be normally distributed according to normality tests (Kolmogorov-Smirnov and
Shapiro-Wilk tests) undertaken in the Statistical Package
for Social Sciences (SPSS) computer software, version 26
[40]. To explore the patterns of out-of-home participation (Research Question 1), descriptive statistics including hierarchies of counts were used e.g. patterns of
abandoned or retained participation. A count of total
participation according to each type of place in the past
was subtracted from a count of total participation in
each type of place in the present. The difference between
the total counts of participation in the past and the
present indicated a change in total participation for each
type of place. Due to the non-normally distributed continuous data, non-parametric tests were used. The
strength of associations was determined using Cohen’s
guidelines for social sciences: .1–.3 (small); .3–.5
(medium); and .5–1.0 (large) effect [41]. The alpha level
was set to .05 for all analyses.
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Research Questions 2 and 3 were investigated through
ordinal regression. Ordinal regression was used to identify the association between the ordinal levels of the
dependent variable (out-of-home participation) and the
independent variables (ET use, access to a CTP, having a
functional impairment, and perceived risk of falling outside home). Associations are reported according to logadjusted regression coefficients (odds ratio), the estimate
of the effect with confidence intervals, and significance
is indicated (Table 2). To support the clinical relevance
of the findings, interpretation of the probability of a person having a higher level of out-of-home participation is
based on five technology items for the ET use variable
(as opposed to one technology item). Ordinal regression
is applied in a similar way to standard logistic regression
with the exception of using ordinal levels of participation
instead of a dichotomous dependent variable [42]. No
collinearity was found among the independent variables
except for collinearity found between having a diagnosis
of dementia and ET use. Due to the focus of the research questions on ET use, diagnosis of dementia was
not included as an independent variable. Testing for
proportional odds was used to evaluate the homogeneity
of the effects across categories of the dependent variable.

Results
Description of participants

Table 1 summarizes the demographics of the participants, in addition to the independent variables. The median age of participants was 76.00 (IQR: 68.25–82.00,
range: 55.00–96.00). A higher percentage of participants
were drivers (56.25%) compared to non-drivers (43.75).
Similarly, a higher percentage of participants reported
having a CTP (53.12%) than participants without access
to a CTP (46.88%). The majority of participants (85.94%)
reported having some type of functional impairment.
The most common type of concern was the perceived
risk of falling outside home, which was reported by
43.75% of the sample. The least common type of concern was the perceived risk of getting lost which was reported by 17.97% of the sample. The perceived risk of
feeling stressed outside home was reported by 32.03% of
the sample and the perceived risk of feeling embarrassed
outside home was reported by 27.56% of the sample.
Patterns of out-of-home participation and everyday
technology use

Table 3 shows counts of out-of-home participation in
places in the past and present, among the sample. A pattern of abandonment was found among the types of places
used for recreation and physical activities (Domain D, e.g.
sports facility; cottage, summer house; forest, mountain,
lake, sea; park, green area) as well as social, spiritual and
cultural places (Domain C, e.g. senior center, social club;
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Table 2 Ordinal regression model (dependent variable: out-of-home participation)

Key: A: Consumer, administration and self-care places; B: Places for medical care; C: Social, spiritual and cultural places; D: Places for recreation and physical
activities

other places such as those for social, spiritual and cultural
places (Domain C e.g. restaurant, cafe, bar).
The median total amount of ET use was 16.00 (Interquartile range [IQR]: 9.00–22.00, min-max: 1.00–35.00)
out of a total of 49.00 (Table 1). According to the percentages of counts of ET use (Fig. 1), the type of ET
used to a lesser degree included ‘portable ET’ which can

building for workshop; entertainment, cultural places).
The types of places that older people retained over time
were more varied, tending to be those places for medical
care (Domain B e.g. Doctor’s surgery) or consumer, administration and self-care places (Domain A e.g. Mall,
supermarket). There was however no clear retention pattern, older people reported continuing to participate in

Table 3 Ordinal regression model (dependent variable: out-of-home participation)
Independent
Variable

B

SE

Exp (B)
Odds ratio

95% CI for Exp (B)

Wald

p

ET Usea

.080

.020

1.083

(1.041, 1.127)

15.455

***

Perceived Risk of Falling

.916

.359

2.499

(1.235, 5.053)

6.491

*

Concession travel pass

1.372

.354

3.943

(1.970, 7.893)

15.006

***

Functional Impairment

−.754

.487

.470

(.181, 1.223)

2.395

*p < .05, **p < .01, ***p < .001
Nagelkerke R2: 0.32
a
ET Use odds ratio refers to 5 technological items = 1.492
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Fig. 1 Hierarchy of highest to lowest percentages of participants’ Everyday Technology (ET) use

be used at home and outside home e.g. Mobile phone
using the alarm and camera functions; Smartphone
using the games function; Tablet for internet banking;
and Pedometer. Conversely, the type of ET used to a
higher degree tended to be ET used only outside home
e.g. Card/Debit card and PIN; Lift; ATM; Door lock on
public toilet; and Fuel pump.
Associations between everyday technology use and outof-home participation

Univariate analysis showed that ET use was associated
with a 1.507 higher probability (95% CI: 1.045–1.129,

p < .001) of a person having a higher level of out-ofhome participation.
Perceived risk and out-of-home participation

Univariate analysis indicated non-significant associations
between three of the four risk variables and the ordinal
levels of the dependent variable (out-of-home participation): (i) getting lost (OR: .624, 95% CI: .276–1.412,
p = .257); (ii) feeling stressed (OR: 1.196, 95% CI: .613–
2.333, p = .601); (iii) feeling embarrassed (OR: .856, 95%
CI: .424–1.723, p = .662). However, a significant association was identified for perceived risk of falling,
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therefore a higher probability of perceived risk of falling
outside home (OR: 3.582, 95% CI: 1.842–6.966, p < .001)
was associated with a higher level of the dependent variable (out-of-home participation).
Perceived risk, other factors and out-of-home
participation

Based on the ordinal levels of the dependent variable
(out-of-home participation), twenty-two participants
(17.19%) reported participation in Quartile 1 (1–12
places). Forty-two participants (32.81%) reported participation in Quartile 2 (13–16 places) and thirty-five participants (27.34%) reported participation in Quartile 3 (17–
18 places). Twenty-nine participants (22.66%) reported
participation in Quartile 4 (19–24 places). ET use was
associated with a 1.492 higher probability (95% CI:
1.041–1.127, p < .001) of a person having a higher level
of out-of-home participation, given that the other variables were controlled for. A perceived risk of falling outside home was associated with a higher probability of a
person having a higher level of out-of-home participation
(OR: 2.499, 95% CI: 1.235–5.053, p = .011). Having access
to a CTP was associated with a higher probability of a
person having a higher level of out-of-home participation
(OR: 3.943, 95% CI: 1.970–7.893, p < .001). However,
having a functional impairment was associated with a
low probability of a higher level of out-of-home participation (OR: .470, CI: .181–1.223, p = .122). This association was not statistically significant although it indicated
that having a functional impairment, which may be in
addition to dementia for those with a dementia diagnosis,
may be associated with a lower probability of a person
having a higher level of out-of-home participation. The
proportional odds testing was non-significant indicating
that the assumption of proportional odds was met.

Discussion
The main contribution of this study is that it demonstrated ways in which perceived risks and ET use were
associated with out-of-home participation, a sample of
older people in the UK. In order to address the aim, the
study’s first research question investigated patterns of
out-of-home participation and ET use among the sample. Across the sample of older people, a pattern of
abandonment was found among the types of places participated in the past compared to the present, these
tended to be social, spiritual and cultural places (Domain
C e.g. senior center, social club; building for workshop;
entertainment, cultural places) as well as places used for
recreation and physical activities (Domain D e.g. sports
facility; cottage, summer house; forest, mountain, lake,
sea; park, green area) (Table 3). The pattern of abandonment was shared by older people with and without dementia, which corroborates earlier research that showed
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commonalities in patterns of participation by both older
people with and without dementia in Sweden and
Switzerland ([39], Margot-Cattin et al., unpublished observations). This has clinical significance because the
study’s identification of the abandonment of specific
place types may help to develop more targeted health
and social care interventions, in addition to providing
evidence for the types of places which require adaptations to enable participation for older people.
Patterns were also identified according to ET use. The
findings provide insight into the types of ET that the
sample of older people used in relation to out-of-home
participation. Not surprisingly, Fig. 1 demonstrated that
ET typically used outside home (e.g. Credit/ Debit card
and PIN; Lift; ATM; Door lock on public toilet; Fuel
pump) were used to a higher degree than ‘portable ET’
which can be used at home or outside home (e.g. Mobile
phone (alarm); Mobile phone (camera); Smartphone
(games); Tablet (internet banking); Pedometer). Due to
the exploratory nature of the study, investigation of the
motivation for differences in ET use was not explored although a review of the literature about ET use provides
several reasons for why older people may use ET outside
home to a higher degree than ‘portable ET’. Reasons include, a preference for ET perceived as useful or essential to the performance of purposeful activities of daily
living (e.g. using a debit card to make a financial transaction) [15, 43]; social inequity, inaccessibility and expense
of ET (e.g. ET used outside home are typically free to
use, do not require personal ownership) [44]; and increased familiarity with specific types of ET (e.g. users of
ET outside home can receive external information, observe others using the ET, and imitate their actions)
[45]. By comparison older people have reported a degree
of distrust and a lack of familiarity for newer, ‘portable
ET’ (e.g. Tablets and Smartphones) which require regular updates as well as featuring personal data tracking or
monitoring devices [15, 46]. Existing literature underlines the emergence of a ‘digital underclass’ of older
people [47] although this does not provide information
about the broader use of ET among older people participating in places outside home. Subsequent research is
needed to explore motivators and inhibitors in relation
to ET use for out-of-home participation, among a
“digital underclass” of older people.
Regarding research question two, an association was
found between out-of-home participation and ET use
which suggests that higher use of ET is associated with
higher probability of higher out-of-home participation.
The findings reinforce earlier research that showed ET
use is related to activity involvement among people with
mild cognitive impairment in Sweden [14]. More specifically, this study contributes to the knowledge base by
demonstrating that the association between ET use and
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out-of-home participation is evident among different
aging populations (older people living with and without
dementia) and across different contexts (urban and rural
regions of the UK). It is not yet known whether higher
levels of out-of-home participation ensure that a person
is exposed to more ET and therefore a person uses more
ET and develops a higher ability to use ET. Or conversely, whether increased ET use and an accompanied
higher ability to use ET, may enable greater opportunities to participate. Earlier research focused on dimensions of internet use revealed a positive association
between higher variety of internet use and increased
amount of internet use [48]. It is important to build on
such knowledge for ET in general because living within
an increasingly technological society ensures that ET
use, including ICT, impacts social and spatial dimensions [49] as well as practices and routines in the everyday lives of older people [7]. For those who are able, and
choose to use ET, it may be a mitigating factor against
social isolation. However, for other older people who
may not be able, or choose not to use ET including ICT,
it can present as a contraindication to their participation
in society and exacerbate the risk of social isolation and
loneliness [50]. Further research is required to understand the association between ET use and ability to use
ET, in relation to out-of-home participation in places as
well as activities.
Finally, in accordance with the third research question,
the findings show that the variable of ET use may only
partially explain out-of-home participation. This compelled the investigation of other enabling or disabling
factors in relation to out-of-home participation. Perceived risk of falling was associated with the probability
of a higher level of out-of-home participation. The findings suggest that the more a person participates in
places outside home, the more they may encounter the
risk of falling. This differs from earlier research which
associates fear of falling with avoidance behaviors, including reduced engagement in daily activities. For instance, Jefferis et al., [51] found that within a cohort of
1680 men, those who experienced recurrent falls or were
fearful of falling engaged in lower daily activity levels.
The concept of perceived risk of falling used in this
study may differ from the more commonly used concept
of fear of falling. Further qualitative research would be
insightful in order to explore what perceived risk of falling means for older people with and without dementia
whilst participating in places and using ET outside
home. All other types of perceived risk (getting lost; feeling embarrassed; feeling stressed) were not significantly
associated with out-of-home participation.
The findings revealed a non-significant association between out-of-home participation and having a functional impairment. Earlier research has demonstrated
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that living with some form of functional impairment
can negatively influence a person’s ability to perform a
range of different activities of daily living to some degree [23]. However, an inference from the findings is
that older people living with a functional impairment
may be facilitated to participate outside home by having
a CTP. Access to a CTP (e.g. the Transport for London
Freedom Pass) was associated with a higher probability
of a higher level of out-of-home participation. Access to
a CTP whether due to age or disability enables the use
of, and access to, effective and affordable public transportation. Increased use and access to public transportation can enable all people, including older people, to
participate in activities of daily living for freedom of
movement as well as health benefits such as increased
social engagement [20], physical activity [19] and the
maintenance of one’s quality of life and autonomy [52,
53], which is also empirically supported in the findings
from this study.
ET is central to the access and use of public transportation. The ability to use ET e.g. ticket machines, electronic travel passes, automated ticket gates, journey
planning apps and GPS etc. can be a facilitator or barrier
for accessing public transport in order to participate in
society. Whilst ET such as ticket machines or GPS applications require relatively complex cognitive, perceptual
and fine motor processes, the automated system of a
CTP does not generally require the user to reload or activate their pass manually. This may help the older traveler to travel ‘freely’ without requiring the cognitive
processes to manage the travel pass. The need to promote accessible public transportation is highlighted in
policies such as the UN (2015) Sustainable Development
Goals [9] and the WHO’s (2007) agenda on AgeFriendly Cities [54], based on the hypothesis that without transportation, or an effective means of supporting
people to meet and connect, other facilities and services
intended to promote health and wellbeing are rendered
inaccessible. The findings underline the complexity of
promoting out-of-home participation using public transportation because whilst access to a CTP was a contributing factor to participation, a variety of other factors
were associated with participation, including the use of
ET, perceived risk outside home and having a functional
impairment.
Methodological considerations

Due to the exploratory nature of the study utilizing a
relatively new assessment tool (ACT-OUT), the study is
not without limitations. Whilst the ETUQ is a questionnaire validated for use with older people living with and
without dementia [16, 37, 38], the ACT-OUT Questionnaire is a new and therefore unvalidated questionnaire.
Psychometric testing of the ACT-OUT Questionnaire is
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underway, including a forthcoming content validity
index. It is however important to undertake research
using new assessment tools which report the needs of
the older person themselves, particularly among persons
with dementia who are underrepresented in research
[55]. This also justifies the decision to emphasize selfreport over proxy-reporting or observational assessment
of the older person’s functional impairment, due to the
focus on the person’s perceived functional impairments
whilst engaging in out-of-home participation.
The study was potentially limited by the small sample
size. One measure to ameliorate reduced power size was
to use quartile cut-points, in favour of a dichotomous
cut-point which can inflate the margin of error [35, 36].
Findings from this exploratory study may be valuable for
subsequent confirmatory analyses using a larger sample
size. However, due to the current sample size of this
study generalizability of the findings cannot be assumed.
In addition, the representativeness of the sample was potentially compromised by the recruitment strategy, in
two ways. First, recruitment of participants was undertaken using convenience sampling. Use of a sampling
frame instead of convenience sampling may have yielded
a more systematic approach to sampling participants
from both urban and rural geographical locations in the
UK. Second, recruitment of participants with and without dementia arose from different sources which may
account for differences within the sample. All participants were older people living in their communities
however for this study there was an ethical requirement
to recruit older people with a dementia diagnosis across
the five research sites in the UK via the NHS.
The study sought to investigate out-of-home participation among older people living in their own homes in
the community and research indicates that this includes
people living with dementia, in the mild stage. Whilst
older people are associated with ‘noise’ in terms of comorbidity or polypharmacy, to restrict studies to
‘healthy’ older people would limit the external validity of
the findings [55]. Therefore, the study sought to include
older people with and without dementia although diagnosis was not the focus of the study. An additional rationale for analyzing the sample as a whole, as opposed
to splitting the sample according to diagnostic groups, is
due to collinearity found between the ET use and diagnosis variables. ET use was a focus of the study aim and
research questions and thus it was emphasized. Prior research has shown that ET use is a complex phenomenon
influenced by numerous factors and not only diagnostic
severity [13].
Implications for policy and practice

The study provides a novel contribution to the discourse
on out-of-home participation and ET use for older
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people, based on at least three points. Firstly, whilst the
diagnosis of dementia is acknowledged, the study also
explores how functional health relates to out-of-home
participation. Secondly, the potential enabling influence
that having access to a CTP can have on the out-ofhome participation of older people is emphasized.
Thirdly, a few studies have explored ET use and participation in activities of daily living however this study differs in its focus on the risks that older people perceive
whilst participating outside home.

Conclusion
The study identified patterns of out-of-home participation and ET use among a sample of older people with
and without dementia in the UK. Potential clinical insights may be gleaned from identification of patterns,
such as the tendency for older participants to use outside home ET (e.g. credit/debit card payments, elevator,
ATM) to a higher degree than portable ET (Smartphones or mobile phones). The statistically significant
association found between ET use and out-of-home participation suggests that ET use may be a clinically significant consideration for more targeted health and
social care planning, among older people living with and
without dementia in their communities, however this requires further research. Furthermore, perceived risk of
falling, having a functional impairment and, access to a
CTP were found to be factors for out-of-home participation and this indicates a potential opportunity to enable
out-of-home participation by acknowledging these factors among older people with and without dementia in
the UK.
Abbreviations
ACT-OUT: Participation in ACTivities and Places OUTside the Home
Questionnaire; CI: Confidence interval; ET: Everyday Technology;
CTP: Concession travel pass; ETUQ: Everyday Technology Use Questionnaire;
ICT: Information and Communication Technology; IQR: Inter-quartile range;
MoCA: Montreal Cognitive Assessment; NHS: National Health Service;
OR: Odds ratio
Acknowledgements
The authors are grateful to all participants involved in the study and to the
funders. The authors would also like to thank Ritchard Ledgerd and the
other healthcare practitioners at the NHS Research Sites for their support in
the recruitment of the study.
Authors’ contributions
The study was designed by four of the co-authors (SNG, CM, LN, AK). Ethical
approval, recruitment strategies and data collection were undertaken by SNG
and SW, under the guidance of GC. Data analysis was performed by SNG,
under the supervision of CM and AK. The paper was drafted by SNG, with input from CM, LN, AK and GC. All authors have read and approved the final
manuscript.
Funding
This work was supported by the H2020 Marie Skłodowska Curie Actions –
Innovative Training Networks, H2020-MSCA-ITN-2015, under Grant [number
676265]; and the Swedish Council for Health, Working Life and Welfare
(FORTE) under Grant [number 2013–2104]. Open access funding provided by
Karolinska Institute.

Gaber et al. BMC Geriatrics

(2020) 20:192

Availability of data and materials
The ethical permissions have enabled the analysis of the research data for
the purposes of this study but not for the publication of all data for other
purposes.
Ethics approval and consent to participate
The Health Research Authority, South-West Frenchay Research Ethics Committee (IRAS project ID: 215654, REC reference: 17/SW/0091) gave permission
for the study and the consent procedures described in the study. Written informed consent was obtained from all participants. To ensure each person
had capacity to participate, the ethics committee gave permission for capacity to give informed consent to be assessed verbally at each meeting, in
accordance with the Mental Capacity Act (2005). All participants gave informed consent for themselves. The research which is carried out with
humans has been performed in compliance with the Helsinki Declaration
(2013). The study was included on the National Institute of Health Research
Clinical Research Network Portfolio (ID: 33163).
Consent for publication
Not applicable.

Page 11 of 12

11.

12.

13.

14.

15.

16.

Competing interests
There are no competing interests to be reported by the authors.

17.

Author details
1
Department of Neurobiology, Care Sciences & Society (NVS), Division of
Occupational Therapy, Karolinska Institutet, Fack 23 200, SE-141 83 Huddinge,
Sweden. 2Faculty of Brain Sciences, University College London, London, UK.
3
Faculty of Health and Society, Malmö University, Malmö, Sweden. 4Research
Department of Clinical, Educational, and Health Psychology, University
College London, London, UK. 5Research and Development, North East
London NHS Foundation Trust, Ilford, UK.

18.

Received: 16 October 2019 Accepted: 22 April 2020

21.

References
1. Evans IEM, Martyr A, Collins R, Brayne C, Clare L. Social isolation and
cognitive function in later life: a systematic review and meta-analysis. J
Alzheimers Dis. 2019;70(Suppl 1):119–44.
2. Mangialasche F, Kivipelto M, Solomon A, Fratiglioni L. Dementia prevention:
current epidemiological evidence and future perspective. Alzheimers Res
Ther. 2012;4:6.
3. Winblad B, Amouyel P, Andrieu S, Ballard C, Brayne C, Brodaty H, et al.
Defeating Alzheimer's disease and other dementias: a priority for European
science and society. Lancet Neurol. 2016;15:455–532.
4. McDaid D, Bauer A, Park A. Making the economic case for investing in
actions to prevent and/or tackle loneliness: a systematic review. London:
London School of Economics and Political Science; 2017.
5. Margot-Cattin I, Kuhne N, Kottorp A, Cutchin M, Öhman A, Nygård L.
Development of a Questionnaire to Evaluate Out-of-Home Participation for
People With Dementia. Am J Occup Ther. 2019;73:7301205030p1–
7301205030p10.
6. Office for National Statistics. Living longer: how our population is changing
and why it matters. Overview of population ageing in the UK and some of
the implications for the economy, public services, society and the
individual. 2018. https://www.ons.gov.uk/peoplepopulationandcommunity/
birthsdeathsandmarriages/ageing/articles/
livinglongerhowourpopulationischangingandwhyitmatters/2018-08-13.
Accessed 20 Feb 2020.
7. Quan-Haase A, Martin K, Schreurs K. Interviews with digital seniors: ICT use
in the context of everyday life. Inform Comm Soc. 2016. https://doi.org/10.
1080/1369118X.2016.1140217.
8. United Nations. Convention on the rights of persons with disabilities.
Vienna: Author; 2006.
9. United Nations. Transforming our world: the 2030 agenda for sustainable
development. United Nations: Department of Economic and Social Affairs,
New York; 2015.
10. Nygård L, Rosenberg L, Kottorp A. Users manual: everyday technology use
questionnaire (ETUQ) everyday technology in activities at home and in

19.

20.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

society. Department of Neurobiology, Care Sciences and Society, Division of
Occupational Therapy, Karolinska Institutet: Stockholm; 2016.
Malinowsky C, Almkvist O, Kottorp A, Nygård L. Ability to manage everyday
technology: a comparison of persons with dementia or mild cognitive
impairment and older adults without cognitive impairment. Disabil Rehabil
Assist Technol. 2010;5:462–9.
Fisher GG, Chaffee DS, Tetrick LE, Davalos DB, Potter GG. Cognitive
functioning, aging, and work: a review and recommendations for research
and practice. J Occup Health Psychol. 2017;22(3):314–36.
Kottorp A, Nygård L, Hedman A, Öhman A, Malinowsky C, Rosenberg L,
et al. Access to and use of everyday technology among older people: an
occupational justice issue – but for whom? J Occup Sci. 2016;23(3):382–8.
Hedman A, Nygård L, Kottorp A. Everyday Technology Use Related to
Activity Involvement Among People in Cognitive Decline. Am J Occup Ther.
2017;71:7105190040p1–8.
Hedman A, Lindqvist E, Nygård L. How older adults with mild cognitive
impairment relate to technology as part of present and future everyday life:
a qualitative study. BMC Geriatr. 2016;16(1):1–12.
Nygård L, Pantzar M, Uppgard B, Kottorp A. Detection of activity limitations
in older adults with MCI or Alzheimer’s disease through evaluation of
perceived difficulty in use of everyday technology: a replication study.
Aging Ment Health. 2012;16:361–71.
Harvey J, Guo W, Edwards S. Increasing mobility for older travellers through
engagement with technology. Transp Res Part F Traffic Psychol Behav. 2019;
60:172–84.
Department for Transport [DfT]. Guidance for Travel Concession Authorities
on England National Concessionary Travel Scheme. 2010. https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/3621/travelconcession.pdf. Accessed 16 Feb 2020.
Coronini-Cronberg S, Millett C, Laverty AA, Webb E. The impact of a free
older persons’ bus pass on active travel and regular walking in England. Am
J Public Health. 2012;102(11):2141–8.
Mackett R. Impact of concessionary bus travel on the well-being of older
and disabled people. Transp Res Rec. 2013;2352(1):114–9.
Levasseur M, Généreux M, Bruneau JF, Vanasse A, Chabot E, Beaulac C, et al.
Importance of proximity to resources, social support, transportation and
neighborhood security for mobility and social participation in older adults:
results from a scoping study. BMC Pub Health. 2015. https://doi.org/10.
1186/s12889-015-1824-0.
Prince MJ, Wu F, Guo Y, Gutierrez Robledo LM, O’Donnell M, Sullivan R,
et al. The burden of disease in older people and implications for health
policy and practice. Lancet. 2015;385:549–62.
Hajek A, König HH. Longitudinal predictors of functional impairment in
older adults in Europe – evidence from the survey of health, ageing and
retirement in Europe. PLoS One. 2016. https://doi.org/10.1371/journal.pone.
0146967.
Petrovčić A, Taipale S, Rogelj A, Dolnicar V. (2017). Design of Mobile Phones
for older adults: an empirical analysis of design guidelines and checklists for
feature phones and smartphones. Int J Hum-Comput Int. 2017;34(3):251–64.
Rantakokko H, Portegijs E, Viljanen A, Iwarsson S, Kauppinen M, Rantanen T.
Changes in life-space mobility and quality of life among communitydwelling older people: a 2-year follow-up study. Qual Life Res. 2016;25(5):
1189–97.
Landers MR, Oscar S, Sasaoka J, Vaughn K. (2016). Balance confidence and
fear of falling avoidance behavior are Most predictive of falling in older
adults: prospective analysis. Phys Ther. 2016;96(4):433–42.
Lord SR, Sherrington C, Menz HB, Close JCT. Falls in older people: risk
factors and strategies for prevention. Cambridge: Cambridge University
Press; 2007.
Nyman SR, Ballinger C, Phillips JE, Newton R. Characteristics of outdoor falls
among older people: a qualitative study. BMC Geriatr. 2013;13:1–14.
Brorsson A. Access to everyday activities in public space, views of people
with dementia. Department of Neurobiology, Care Sciences and Society,
Division of Occupational Therapy, Karolinska Institutet: Stockholm; 2013.
Calvert JF, Kaye J, Leahy M, Hexem K, Carlson N. Technology use by rural
and urban oldest old. Technol Health Care. 2009;17(1):1–11.
Ngandu T, Lehtisalo J, Solomon A, Levälahti E, Ahtiluoto S, Antikainen R,
et al. A 2 year multidomain intervention of diet, exercise, cognitive training,
and vascular risk monitoring versus control to prevent cognitive decline in
at-risk elderly people (FINGER): a randomised controlled trial. Lancet. 2015;
385(9984):2255–63.

Gaber et al. BMC Geriatrics

(2020) 20:192

32. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I,
et al. The Montreal cognitive assessment, MoCA: a brief screening tool for
mild cognitive impairment. J Am Geriatr Soc. 2005;53:695–9.
33. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders: DSM-IV-TR. Washington, DC: American Psychiatric
Association; 2000.
34. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders: DSM-V. 5th ed. Arlington, VA: American Psychiatric
Association; 2013.
35. Decoster J, Gallucci M, Iselin A-MR. Best practices for using median splits,
artificial categorization, and their continuous alternatives. J Exp
Psychopathol. 2011. https://doi.org/10.5127/jep.008310.
36. Cohen J. The cost of dichotomization. Appl Psychol Meas. 1983;7(3):249–53.
37. Malinowsky C, Kottorp A, Wallin A, Nordlund A, Björklund E, Melin I, et al.
Differences in the use of everyday technology among persons with MCI, SCI
and older adults without known cognitive impairment. Int Psychogeriatr.
2017;29(7):1193–200.
38. Patomella AH, Kottorp A, Ferreira M, Rosenberg L, Uppgard B, Nygård L.
Everyday technology use among older adults in Sweden and Portugal.
Scand J Occup Ther. 2018;25(6):436–45.
39. Gaber SN, Nygård L, Brorsson A, Kottorp A, Malinowsky C. Everyday
technologies and public space participation among people with and
without dementia. Can J Occup Ther. 2019. https://doi.org/10.1177/
0008417419837764.
40. IBM Corp. IBM SPSS statistics for windows, version 26.0. [computer software].
IBM Corp: Armonk, NY; 2019. Available from: https://www.ibm.com/
products/spss-statistics?mhsrc=ibmsearch_a&mhq=spss%2025.
41. Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale, NJ:
Erlbaum; 1988.
42. Koletsi D, Pandis N. Ordinal logistic regression. Am J Orthod Dentofac
Orthop. 2018;153(1):157–8.
43. Peek ST, Luijkx KG, Rijnaard MD, Nieboer ME, van Der Voort CS, Aarts S, et al.
Older Adults’ reasons for using technology while aging in place.
Gerontology. 2016;62(2):226–37.
44. Hunsaker A, Hargittai E. A review of internet use among older adults. New
Media Soc. 2018;20:3937–54.
45. Golant SM. A theoretical model to explain the smart technology adoption
behaviors of elder consumers (Elderadopt). J Aging Stud. 2017;42:56–73.
46. Vaportzis E, Clausen MG, Gow AJ. Older adults perceptions of technology
and barriers to interacting with tablet computers: a focus group study.
Front Psychol. 2017. https://doi.org/10.3389/fpsyg.2017.01687.
47. Helsper EJ, Reisdorf BC. The emergence of a “digital underclass” in Great
Britain and Sweden: changing reasons for digital exclusion. New Media Soc.
2017;19:1253–70.
48. Blank G, Groselj D. Dimensions of internet use: amount, variety, and types.
Inform Comm Soc. 2014. https://doi.org/10.1080/1369118X.2014.889189.
49. Førsund LH, Grov EK, Helvik A, Juvet LK, Skovdahl K, Eriksen S. The
experience of lived space in persons with dementia: a systematic metasynthesis. BMC Geriatr. 2018. https://doi.org/10.1186/s12877-018-0728-0.
50. Lindqvist E, Persson Vasiliou A, Hwang AS, Mihailidis A, Astelle A, Sixsmith A.
The contrasting role of technology as both supportive and hindering in the
everyday lives of people with mild cognitive deficits: a focus group study.
BMC Geriatr. 2018;18:1–14.
51. Jefferis BJ, Iliffe S, Kendrick D, Kerse N, Trost S, Lennon LT, et al. How are falls
and fear of falling associated with objectively measured physical activity in a
cohort of community-dwelling older men? BMC Geriatr. 2014;14(2):343–9.
52. Odzakovic E, Hellström I, Ward R, Kullberg A. ‘Overjoyed that I can go
outside’: Using walking interviews to learn about the lived experience and
meaning of neighbourhood for people living with dementia. Dementia.
2018. https://doi.org/10.1177/1471301218817453.
53. Shrestha BP, Millonig A, Hounsell NB, McDonald M. Review of public transport
needs of older people in European context. J Popul Ageing. 2017;10(4):343–61.
54. World Health Organization. Age-friendly cities: a guide. Geneva: World
Health Organization; 2007.
55. Ritchie CW, Terrera GM, Quinn TJ. Dementia trials and dementia tribulations:
methodological and analytical challenges in dementia research. Alzheimers
Res Ther. 2015;7(1):31.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 12 of 12

