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RESEARCH PAPER

Accessing public space in the digital society: relationship between the use of
everyday technology and places visited outside the home after acquired
brain injury

Maria Larsson Lunda , Alexandra Olofssona and Camilla Malinowskyb

aDepartment of Health, Education and Technology, Occupational Therapy, Luleå University of Technology, Luleå, Sweden; bDepartment of
Neurobiology, Care Science and Society (NVS), Division of Occupational Therapy, Karolinska Institutet, Stockholm, Sweden

ABSTRACT
Purpose: In the digital society, people need to make use of a range of everyday technology (ET) when
engaging in activities in various places outside home. The aim of this study was to describe and compare
the use of ET and places visited outside the home and, also, to describe the relationship between them
in people with different severity of disability after acquired brain injury (ABI).
Materials and methods: Instruments addressing ET use, places visited outside the home and severity of
disability were used to assess 74 individuals with ABI. Relationships were analyzed statistically.
Results: A significantly higher use of personal ET related to public space and public space ET, a higher
ability to use ET and more places visited outside the home was found in those with good recovery (GR)
compared to those with moderate disability/severe disability (MD/SD). The use of ET was significantly cor-
related with places visited in the total sample and in those with MD/SD, but for those with GR, no signifi-
cant correlations were found.
Conclusions: To facilitate participation after ABI, the relationship between the use of ET and places vis-
ited outside the home needs to be assessed in rehabilitation.

� IMPLICATIONS FOR REHABILITATION
� Digitalization has increased the need of everyday technology (ET) when visiting various places

in society.
� The use of ET was positively significantly correlated with the total number of places visited outside

the home in the sample of people with acquired brain injury (ABI).
� Those with severe or moderate disability after their ABI used significantly fewer ET and visited fewer

places compared to those with good recovery.
� Evaluation of the use of ET and places visited outside the home is important in rehabilitation to sup-

port participation after ABI.
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Introduction

Digitalization has contributed to the rapid integration of a broad
range of everyday technology (ET) in many services in society
including services related to public places [1–4]. This requires the
use of personal ETs related to public spaces that are often port-
able, such as smartphones and tablets with various applications,
as well as ETs in the public spaces, like self-service check-outs,
ATMs, and charge cards with codes. ET use has to a large extent
become a prerequisite for activities outside the home, accessibility
and participation in the digitalized society [5]. An active life in
society commonly includes engagement in various daily activities,
such as shopping, training, recreation, meeting friends at cafes
and joining cultural events [6]. This engagement in daily activities
is dependent on visiting a wide range of places outside the
home, both in the neighborhood and in the wider society.
Furthermore, it requires the ability to perform the preparations

needed before the intended primary activities outside the home
[7,8], as well as transportation to places for daily activities [6,8,9].
All of these components: places, preparations, transportation, and
primary activities outside the home, commonly involve the use of
several ETs such as checking timetables, buying tickets and mak-
ing appointments online. Consequently, if one or several ETs inte-
grated in the chain of actions needed to engage in an activity
outside home are too challenging to use, barriers to access places
are encountered. Improved knowledge of the relationship
between ET and places outside the home can add to the under-
standing of how potential barriers related to societal structures
and services influence peoples’ opportunities for activities and
participation in society [4,10–12]. To achieve a fair and empower-
ing society [13], the recognition of how different groups of peo-
ples’ needs related to participation are enabled or restricted in
the community is essential.
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People with acquired brain injury (ABI) comprise a large group
who have restricted possibilities to participation and in other
ways live an active life in society [14–17]. Research shows that
they perceive difficulties in the use of ET and that those with
moderate or severe disability after ABI have a significantly lower
ability to use ET compared to either those with good recovery
(GR) or controls without known disabilities [18,19]. The perceived
ability to use ET is also related to performance of daily activities,
return to work and participation in life after ABI [20–22]. A lower
ability to use ET after ABI is significantly associated to limitations
in ADL, of not returning to work and of perceiving more problems
with participation in life. People with ABI also face challenges
with transportation [9] and with doing preparations at home
before going out [7,16], both often involving the use of ET such
as checking time tables and making appointments. However,
knowledge is limited on the various personal ETs related to public
spaces and the public space ETs they actually use and their per-
ceived ability to use these ETs. Additionally, whether the use of
ET is related to the range of places they need and want to visit to
engage in activities outside home is not yet known. This is of par-
ticular importance, as recent research [6,23] has shown that the
places people visit can change after an ABI. Those with severe or
moderate disability visit significantly fewer places after their ABI
compared to those with GR [6]. Additionally, the total number of
places people with severe or moderate disability visit decreases
after the injury [6]. Consequently, more knowledge about the rela-
tionship between the use of ET and places commonly visited for
activities outside the home is needed to improve the understand-
ing of possibilities for participation and in other ways living an

active life in society after ABI. This knowledge can support profes-
sionals in taking potential challenges in the community into
account when designing person-centered rehabilitation.
Furthermore, this knowledge is needed in the design of more
accessible and inclusive design of services and public spaces to
promote participation in the digital society.

The aim of this study was to describe and compare the use of
ET and places visited outside the home and, also, to describe the
relationship between them in people with different severity of
disability after ABI.

Materials and methods

Participants

This study has a cross-sectional study design. The sample was
selected from two databases at a hospital in the northern part of
Sweden in 2016. In the recruitment process, potential participants
received verbal and written information about the study and its
purpose, confidentiality and their right to withdraw their partici-
pation. All included participants provided their written consent.
All participants in the databases were included in the study if
they (i) had been diagnosed with ABI within the past 1–5 years,
(ii) were between the ages of 18 and 65 years, and (iii) lived in
one of four municipalities located near the hospital. No exclusion
criteria were applied. Of clients in the databases, 178 fulfilled the
criteria for inclusion, and of these, 74 agreed to participate (Table
1). After data collection, due to human errors, one participant was
found to be older than the inclusion criteria specified (66 years)

Table 1. Presentation of background data in the total and in the MD/SD and GR groups respectively and p value for comparisons between the MD/SD and
GR groups.

Total, n¼ 74 MD/SD, n¼ 47 GR, n¼ 27 p Value for comparisons

Age, years, M (SD) 54.50 (49–61) 57 (50–62) 52 (42–60)
Min–max 25–66 25–66 27–64 ˂0.05
Sex, n (%)
Man 40 (54.1) 19 (40.4) 21 (77.8)
Women 24 (45.9) 28 (59.6) 6 (22.2) ˂0.05

Diagnosis, n (%)
Stroke 62 (73.8) 38 (80.9) 24 (88.9) ns
Traumatic brain injury 12 (16.2) 9 (19.1) 3 (11.1)

Time since injury, months
Md (interquartile range, IQR) 28 (21–38.50) 28 (20–43) 29.50 (22.50–37.75) ns
Min–max 12–84 12–84 12–84

Missing data, n¼ 1
Living conditions, n (%)
Alone 22 (29.7) 18 (38.3) 4 (14.8) ˂0.05
Co-habiting 52 (70.3) 29 (61.7) 23 (85.2)

Education, n (%)
Elementary school 7 (9.5) 5 (10.6) 2 (7.4) ns
High school 42 (56.8) 28 (59.6) 14 (51.9)
University 25 (33.8) 14 29.8) 11 (40.7)

Still working, n (%)
No 29 (39.2) 28 (59.6) 1 (3.7) ˂0.001
Yes 44 (59.5) 19 (40.4) 25 (92.6)
Missing data 1 (1.3) 1 (3.7)

Driving car, n (%)
No 24 (32.4) 23 (48.9) 1 (3.7) ˂0.001
Yes 50 (67.6) 24 (51.1) 26 (96.3)

Home help, n (%)
No 67 (90.5) 40 (85.1) 47 (100) ˂0.05
Yes 7 (9.5) 7 (14.9)

Someone helping (informal help), n (%)
No 71 (95.9) 44 (93.6) 47 (100) ns
Yes 3 (4.1) 3 (6.4)

Transportation service, n (%)
No 52 (83.8) 35 (74.5) 47 (100) ˂0.01
Yes 12 (16.2) 12 (25.5)
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and for two participants it was identified that their ABIs had
occurred longer than 5 years prior. These three were kept in the
study, even if they did not meet the inclusion criteria, due to that
they already had given their time and shared their experiences
when the mistake was noticed. Seventy-two declined participa-
tion, and 32 could not be reached by mail or phone. A compari-
son between participants (n¼ 74) and non-participants (n¼ 104)
showed no significant differences in terms of sex, age, or time
since injury.

Instruments

To evaluate places visited, the Swedish version of the
Participation in Activities and Places Outside Home (ACT-OUT)
questionnaire [24] was used. ACT-OUT is an interview instrument,
divided into three parts. Part one maps the number of places
within four categorized domains, including whether the person
visits the place now, have been visiting the place in the past, and
will visit the place in the future. In this study, only the data on
places the person visits now were used. The four domains of pla-
ces are (A) places for purchasing, administration, and self-care,
n¼ 8 (e.g., grocery shop, supermarket, and bank/post office), (B)
places for medical care, n¼ 5 (e.g., doctor’s surgery, hospital), (C)
places for social, spiritual, and cultural activities, n¼ 7 (e.g., friend
or family member’s house, place of worship, and cemetery), and
(D) places of recreation and physical activity, n¼ 7 (e.g., garden,
forest/lake/mountains/seaside, and transportation center). Since
the questionnaire was primarily developed for older adults, three
places (i) employment agency/job center/health insurance office,
(ii) preschool/school/youth leisure, and (iii) sports stadium were
added to cover places relevant for people of working age (total
n¼ 27). Information from parts two and three of ACT-OUT, which
enquire about the activities and circumstances surrounding two
places in each domain and self-perceptions of risk, as well as
information from part one about places visited in the past and in
relation to future were not intended for use in this study. Earlier
research provides information about the development of ACT-
OUT and use of the instrument in samples of older people with
dementia [5,24,25], psychometric testing is ongoing in studies in
different populations. With the changes mentioned above and the
promising results of the testing, the ACT-OUT was judged to be
suitable for assess out-of- home participation also in people in
working age with cognitive impairment.

The Everyday Technology Use Questionnaire (ETUQ) examines
use of ET through interviews about the relevance of and per-
ceived ability to use common ETs [26]. An ET is reported as rele-
vant if that ET is available to the person and if the person uses
the ET, has used it in the past, or intends to use it in the future.
Otherwise, the ET is reported as not relevant [27]. For ETs
reported as relevant, the rater reports the person’s perceived abil-
ity to use that ET (based on the participant’s answer) on a five
step scale ranging from “used with no hesitation or difficulties” to
“not used anymore or has not yet come into use". In this study,
the focus was on ETs that were both relevant and used.
Therefore, only ratings from four steps in the five-step scale were
used in the analysis, i.e., ETs reported as “not used anymore or
has not yet come into use" were not included in the number of
ET used. ETs in the ETUQ cover a wide range of ETs, and the full
version of the ETUQ includes 90þ ETs. However, in this study
with a focus on public space, a shorter version of the ETUQ
(n¼ 49 ETs) was used, including only personal ETs related to pub-
lic space (n¼ 34) and public space ETs (n¼ 15). This excluded
domestic ETs (e.g., home, maintenance, and repair categories; i.e.,

microwave, lawnmower) and included all ETs related to accessibil-
ity, economy and purchasing, and travel (i.e., lift, ATM, chip and
PIN, ticket machine, automatic gate) and information/communica-
tion (i.e., camera, GPS, call functions on a smartphone, laptop
computer for word processing, searching for information). The ori-
ginal version of ETUQ has, in a sample with ABI, shown accept-
able rating scale function, internal scale validity, and person
response validity in Sweden [18]. The original version and the
short version of the ETUQ showed acceptable validity in groups
of people with and without cognitive impairments [28,29] and a
relative lack of testing bias between Sweden, the USA, and
England [28]. The ETUQ has also demonstrated acceptable inter-
rater and test–retest reliability in groups of people with and with-
out cognitive impairments [29,30].

The severity of disability after the ABI was measured using a
standardized interview-based Glasgow Outcome Scale Extended
(GOSE). Based on the GOSE, participants were categorized into
two levels: moderate disability/severe disability (MD/SD) or GR
after the brain injury [31]. The GOSE has demonstrated acceptable
psychometric properties regarding scale validity [32] and inter-
rater reliability for use in people with brain injuries [31].

Procedures

The place for data collection was chosen by the participants
themselves. Most participants preferred to be interviewed in their
homes; however, some choose other places, such as the research-
ers’ offices or a rehabilitation unit. Two registered occupational
therapists performed the data collection, both experienced in
interviewing people with ABI. Moreover, they had participated in
the necessary ETUQ education to ensure the quality of the data
collection including the content of each item, e.g., difference
between mobile phone (with a physical keyboard) and smart
phone (with a virtual keyboard and including more features than
a mobile phone) and, also, the scoring. They were also trained to
use the ACT-OUT. Data collection was initiated with questions
related to sociodemographic data and thereafter the ACT-OUT,
ETUQ, and GOSE were completed. Detailed results of part one of
the ACT-OUT only for the participants with stroke have been pub-
lished elsewhere [6]. The Research Ethics Committee of Umeå
University in Sweden reviewed and approved this study (Dnr
2016-169-32).

Data analysis

Preparatory analysis
From the ETUQ raw data, summed scores of relevant ETs used
provided the following variables: “amount of total ET used” (max
ETs, n¼ 49), “amount of personal ET related to public space used”
(e.g., smart phone: GPS and computer: internet banking, max ETs,
n¼ 34), and “amount of public space ET used” (automatic ticket
machine and ATM, max ETs, n¼ 15). Moreover, a computer appli-
cation of a Rasch measurement model, WINSTEPSVR version 4.4.5
[33], was used to convert the ordinal raw scores from the ETUQ
into calibrated, interval-like linear measures (logits) using a loga-
rithmic transformation based upon the probability odds related to
each response [34]. The analyses followed Rasch model assertions
[34] and are explained in more detail elsewhere [18,26,35]. Within
these analyses, a “person measure of perceived ability to use ET”
was generated for each participant. The number of places in the
ACT-OUT that each person reported to presently go to were
summed and provided the following variables: “total number of
places” (max places, n¼ 27) and” total number of places in
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domains A–D” (max places, n¼ 8;5;7;7). The distribution of these
variables was, together with age, checked for normality using the
Shapiro–Wilk test, rejecting the null hypothesis that the data are
normally distributed if p< 0.05. Since the “total number of

places”, “amount of public space ET use”, “person measure of per-
ceived ability to use ET” and age were demonstrated to be non-
normally distributed, nonparametric tests were used in
the analyses.

Primary analysis
First, the median, range, and IQR of the ETUQ and ACT-OUT varia-
bles were calculated for the total group and the MD/SD and GR
groups respectively using nonparametric statistics. Comparisons
between the groups were performed using the Mann–Whitney U
test. Due to the non-normally distributed data, the effect size was
calculated for the Mann–Whitney U test findings expressed as a
correlational effect of r, according to Cohen’s [32] effect size
threshold (small ¼ 0.1, medium ¼ 0.3, large ¼ 0.5, and very large
¼ 0.7). The relationships between ETUQ and ACT-OUT (total num-
ber of places/domains of places) outcomes were thereafter eval-
uated using Spearman’s rank correlation. Correlation coefficients
are reported for the relationship between (a) “person measure of
perceived ability to use ET”, (b) “amount of total ET used”, (c)
“amount of personal ET related to public space used”, and (d)
“amount of public space ET used” and “total number of places”
and “total number of places in domains A–D”, respectively.
Cohen’s guidelines [36] for social sciences were used to interpret
the strength of Spearman’s correlation coefficients s: small ¼
0.1–0.3, medium ¼ 0.3–0.5 and, large ¼ 0.5–1.0. For all primary
analyses, SPSS software, version 26.0 (SPSS Inc., Chicago, IL) was
used [37], and the alpha level was set to, p˂ 0.05.

Results

ET and places visited outside the home in people with ABI with
different severity of disability

Personal ETs related to public space were reported to be used to
a higher degree in the GR group than in the MD/SD-group.
However, concerning mobile phone and functions related to this,
e.g., making calls or sending text messages, it was more common
to be reported to be used among persons with MD/SD.
Participants with GR instead seemed to use a smart phone. Eleven
of the personal ETs related to public space were significantly
more reported to be used among the GR group (Figure 1). All
public space ETs were reported to be used to a higher degree in
the GR group compared to the MD/SD group. Still, the differences
in reported use were only significant regarding use of baggage
drop at the airport (p˂ 0.05) and gas pump (p˂ 0.05) (Figure 1).

At the group level, the group with GR significantly reported
visiting more places outside the home (total number of places)
(p¼ 0.001), places in domains A (p˂ 0.05) and D (p¼ 0.001) than
the group with MD/SD. Moreover, the group with GR expressed a
higher perceived ability to use ET (p˂ 0.01) and reported to use
more ETs (p˂ 0.001), personal ETs related to public space
(p¼ 0.001), and public space ETs (p¼ 0.001) than the group with
MD/SD. The effect measure of r for these comparisons
(r 33.81–41.94) indicated medium effect sizes except for domain A
(r 28.60), which indicated a small effect size (Table 2).

The presentation of how places, as well as the four domains
of places, are visited in the two groups (Figure 2) showed that
the most commonly visited places among persons in the MD/SD
group are within domain B (places for medical care). For persons
in the GR group, almost half of the places (n¼ 12) were visited
by 96% or more of the persons in that group (Figure 2). Within
these 12 places, places from all four domains were included. A
comparison of the total number of places in each of the
domains (Table 2) between the groups showed significantly
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higher participation in the GR group for domains A (p ˂ 0.05)
and D (p¼ 0.001).

Relationship between the use of relevant ET and the total
number of places visited outside the home in people with ABI
with different severity of disability

The total number of places were significantly positively correlated
to the amount of total ET used (rs¼0.41), the amount of personal
ET related to public space ET used (rs¼0.33), and the amount of
public space ET used (rs¼0.45), in the total group, as well as in
the MD/SD group (rs¼0.41; 0.31; 0.49), but not in the GR group.
This indicates that the more ET used, the more places outside the
home were visited for persons in the MD/SD group (or vice versa).
On the other hand, for persons in the GR group, the amount of
ET used does not seem to relate to the total number of places
visited outside the home. A person’s perceived ability to use ET
demonstrated a small but significant correlation (rs¼0.26), with
the total amount of places visited in the total group but not in
any of the subgroups. The correlations between the four
“domains of places” in separate and the ETUQ outcomes demon-
strated significant moderate to large correlations for domain A in
the total group and for all four ETUQ outcomes in the MD/SD
group (Table 3). There were also moderate significant correlations

between domain D and the amount of total ET used (rs¼0.37;
0.33) and the amount of personal ET related to public space ET
used (rs¼0.38; 0.33) in the total group and in the MD/SD group.
The correlations between domain D and public space ET used
only showed a small significant correlation in the total
group (rs¼0.28).

Discussion

The aim of this study was to describe and compare the use of ET
and places visited outside the home and, also, to describe the
relationship between them in people with different severity of
disability after ABI. The results showed a significantly higher use
of personal ET related to public space and public space ET, a
higher ability to use ET and more places visited outside the home
in those with GR compared to those with MD/SD. Moreover, the
results confirmed a relationship between ET (including both per-
sonal ETs related to public space and public space ETs along with
the ability to use them) and the total number of places visited/
places visited in the four domains of places after ABI. In the total
sample, the use of more ET was at a medium level (rs¼0.41) sig-
nificantly correlated to a higher number of places visited. These
results confirm, in similarity to studies of older people with cogni-
tive impairments [5,38,39], the importance of the use of ET for

Table 2. Presentation of ACT-OUT and ETUQ outcomes in total and in the MD/SD and GR groups, respectively and comparisons and effect size of differences
between the MD/SD and GR groups.

Total, n¼ 74 MD/SD, n¼ 47 GR, n¼ 27
Mann–Whitney’s U-test

Effect size

ACT-OUT, total number of places, n¼ 27 U¼ 350.00
Z¼–3.211
r¼ 37.30
p¼ 0.001

Median (range) 20 (1–25) 18 (1–24) 21 (16–25)
25–75% IQR 16.75–22 16–21 19–22

ACT-OUT domain A, total number of places, n¼ 8 U¼ 426.00
Z¼–2.457
r¼ 28.60
p ˂ 0.05

Median (range) 6 (0–8) 6 (0–8) 7 (5–8)
25–75% IQR 6–7 5–7 6–7

ACT-OUT domain B, total number of places, n¼ 5
Median (range) 3 (1–4) 3 (1–4) 3 (1–4) ns
25–75% IQR 2–3 2–3 2–3

ACT-OUT domain C, total number of places, n¼ 7
Median (range) 5 (0–7) 5 (0–7) 5 (0–7) ns
25–75% IQR 4–6 4–6 5–6

ACT-OUT domain D, total number of places, n¼ 7 U¼ 343.50
Z¼–3.342
r¼ 38.9
p¼ 0.001

Median (range) 5 (0–7) 5 (0–7) 6 (4–7)
25–75% IQR 4–6 3–6 5–7

ETUQ person ability measure (in logits) U¼ 375.50
Z¼–2.908
r¼ 33.81
p ˂ 0.01

Median (range) 55.19 (45.09–76.26) 54.18 (45.09–70.59) 57.31 (50.69–76.26)
25–75% IQR 52.96–59.00 51.58–57.73 53.91–71.95

Amount of total ET used, n¼ 49 U¼ 313.50
Z¼–3.608
r¼ 41.94
p ˂ 0.001

Median (range) 28.50 (6–42) 27 (6–39) 32 (19–42)
25–75% IQR 22.75–34 20–33 29–38

Amount of personal public space ETs used, n¼ 34 U¼ 349.00
Z¼–3.238
r¼ 37.64
p¼ 0.001

Median (range) 17 (3–27) 16 (3–25) 20 (11–27)
25–75% IQR 12.75–22 11–20 17–25

Amount of public space ET used U¼ 349
Z¼–3.212
r¼ 37.34
p¼ 0.001

n¼ 15, median (range) 11 (1–15) 10 (1–15) 13 (5–15)
25–75% IQR 9–13 8–13 11–13
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out-of-home participation. Consequently, it can be argued from a
justice perspective [3,4] that recognizing ET in and related to pub-
lic space is important in providing equal opportunities for daily
activities and participation in the digitalized society.

Of note, no significant relationships between ET use and pla-
ces/domains visited were found in the GR group compared to

those with MD/SD, where significant relationships were detected.
Consequently, particularly participants in the MD/SD group may
face unequal possibilities to out-of-home participation or injusti-
ces [13] due to the design of the society and societal services.
This implies, similarly with previous research of people with ABI in
working age [40] and of older persons with cognitive impairment

A 
C/D

A

B

D
C

Subscales for  
domain of places 

(A-D) 

Subscales for 
domain of 

places (A-D)*  

B

erotsllamS,)001(tekramrepus,llaM,)001(erotsyrecorgllamS
(100), Pharmacy (100), Friend, family member’s place (100), 
Neighborhood (100)

s’tsitneD,)69(ertnechtlaeh,latipsoH,)69(eciffotsop,knaB
surgery (96), Restaurant, cafe, bar (96), Entertainment, cultural 
places (96), Forest, mountain, lake, seaside (96)

,)39(ertnecnoitatropsnarT)49(ertnechtlaeh,latipsoH
Pharmacy (92) 
Small grocery store (90), Small store (90)  Garden in your backyard (89) 
Dentist’s surgery (88), Friend, family member’s place (88), 
Restaurant, cafe, bar (88), Neighborhood (88) 

,)58(resserdriaH
Mall, supermarket (83), Bank, post office (83), 
Transportation centre (83), 

)18(esuohremmus,egattoC,)18(ecalplairomem,yretemeC

)87(nedragytinummoc,saeraneerg,kraP
Entertainment, cultural places (75) 

)47(muidatsstropS)37(ecalplairomem,yretemeC
Forest, mountain, lake, seaside (71) 

)07(pihsrowrofgnidliuB
Hairdresser (67), Garden in your backyard (67)  

,)95(bulclaicos,ertnecroineS

Cottage, summer house (56) 
Park, green areas, community garden (54) 

,)25(loohcs/loohcserP

)84(ytilicafstropS)84(muidatsstropS
Building for worship (46) 

)14(yregruss’rotcoD)24(yparehT
Preschool/school (40)  
Employment agency/health insurance office (38) Employment agency/health insurance office (37), Therapy (37)
Senior centre, social club (35), Sports facility (35) 

)52(yregruss’rotcoD

)8(eracyaD

)0(eracyaD

*Domain A places for purchasing, administration and self-care; B. places for medical care; C. places for social, spiritual and 
cultural activities; D. places of recreation and physical activity. 

   MD/SD group (n=47)                                                                            GR group (n = 27) 
* 

Percentages of par ticipants visiting each place 

Figure 2. Hierarchies of places (and domains) visited outside home, presented in percentages of participants visiting each place in the MD/SD and GR groups.
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[5,39,41], that the relationship between ET use and visits to places
outside the home only is evident in those with difficulties in the
use of ET or in those using fewer ETs. Research has also showed
that the GR group has an ability to use ET that is on level with
healthy controls [22,40]. These results can be seen as a reflection
of how the digital transformation of society can make it easier to
participate for those who are able to use ET and visit places. On
the other hand, increased demands on ET use can make it even
more difficult for those who already have problems. This is in line
theory for person–environment fit [42], suggesting that people
with higher ability are less sensitive to environmental press, such
as increased demands from ET, than those with lower ability. The
results suggest that accessibility and usability issues [43] that vari-
ous group of users may face by the design of ET and places
needs further attention on a societal level. As ET can act both as
a facilitator and a barrier [3,44] it is essential that the role ETs
play for peoples participation in in society is acknowledged.

This cross-sectional research design does not make it possible
to draw any conclusions about the direction of the causality of this
relationship. Hence, it is possible that a lower use of ET, as well as
lower ability to use ET, may impede visits to places outside the
home. At the same time, fewer visits to places can limit the need
and ability to use ET. It is also important to consider that many of
the ETs (related to or in public space) are not tied to a specific
place (e.g., card with code or a smartphone) and that places might
be visited without the use of ET. This implies that it is important to
apply a person-centered perspective [45] in rehabilitation when
assessing how ET use and places visited interact and influence
engagement in daily activities. Consequently, in assessments, it is
important that any direction of the relationship between ET use
and place visited as well as the use of ET is a certain place or activ-
ity are not taken for granted. Besides this, it is important to investi-
gate the larger number of factors such as transportation and social
support [6,7,46], in addition to ET and place, that might influence
possibilities for activities outside home.

A majority of both personal ETs related to public space and
public space ETs were relevant and used to a higher percentage

among those in the GR group compared to those with MD/SD. In
similar, research show that people with ABI use significantly less
ET in public space than controls (without known disabilities) [22].
Our results also showed that there were significant differences in
the relevance and use of functions on several of the personal ET
devices, e.g., smart phone, computer, and tablet. However, even
though not significant, the mobile phone and related functions
were more commonly relevant and used among persons with
MD/SD, while participants with GR almost only seem to use a
smart phone. The nearly 20% of the MD/SD group that did not
seem to use a smart phone thereby risk missing functions only
accessible on smart phones, such as GPS and online payment
technologies which may be important for participation and access
to services outside the home.

In the relevance and use of personal ETs related to public
space, differences were larger between the MD/SD and GR groups
than in the use of public space ETs. Overall, participants in both
groups generally use more of the public space ETs than personal
ETs related to public space. A similar pattern of relevance and use
of different ETs has been shown among persons with dementia
[47]. The higher use of public space ETs may to some extent be
understood by their increasing presence in society [3,4], which
may imply a necessity to use those ETs to participate. As those
with GR use a majority of the ETs to a large extent (Figure 1) and
visit almost all places to a high extent (Figure 2), the results
regarding which ETs are used to a lesser extent and which places
are visited to a lesser extent in those with MD/SD may provide
some indication of challenging ETs and challenging places, even if
this is related to individual needs. In line with these results,
research [6,16,23] indicates the importance that the individuals
have access to a network of meaningful places and not only a
limited number of places to be able to engage in important
daily activities.

Evaluation of the relationships between ET use and the four
different domains of places clearly shows that among participants
with MD/SD, places in domains A and D (i.e., places for purchas-
ing, administration and self-care and places of recreation and

Table 3. Spearman’s correlation coefficient (r2) and level of significance for correlations between ACT-OUT (total number of
places/places in each of the domains) and ETUQ outcomes in the total sample and in the MD/SD and the GR groups,
respectively.

Total, n¼ 74 MD/SD, n¼ 47 GR, n¼ 27

ACT-OUT� ETUQ measure
Total number 0.26� 0.20 (ns) 0.12 (ns)
Domain A 0.41��� 0.43�� 0.15 (ns)
Domain B 0.06 (ns) 0.10 (ns) –0.12 (ns)
Domain C 0.10 (ns) 0.16 (ns) –0.16 (ns)
Domain D 0.22 (ns) 0.12 (ns) 0.04 (ns)

ACT-OUT� total ET used
Total number 0.41��� 0.40�� 0.08 (ns)
Domain A 0.41��� 0.42�� 0.07 (ns)
Domain B 0.16 (ns) 0.23 (ns) –0.06 (ns)
Domain C 0.10 (ns) 0.06 (ns) –0.05 (ns)
Domain D 0.37�� 0.33� 0.16 (ns)

ACT-OUT� personal ET r/t public space used
Total number 0.33�� 0.30� 0.05 (ns)
Domain A 0.31�� 0.31� 0.05 (ns)
Domain B 0.09 (ns) 0.09 (ns) –0.18 (ns)
Domain C 0.11 (ns) 0.06 (ns) 0.05 (ns)
Domain D 0.38�� 0.33� 0.15 (ns)

ACT-OUT� public space ET used
Total number 0.45��� 0.46�� 0.06 (ns)
Domain A 0.49��� 0.51��� 0.09 (ns)
Domain B 0.20 (ns) 0.26 (ns) 0.10 (ns)
Domain C 0.06 (ns) 0.12 (ns) –0.28 (ns)
Domain D 0.28� 0.22 (ns) 0.17 (ns)

Level of significance: �˂0.05; ��˂0.01; ���˂0.001.
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physical activity) have the strongest relationships with ET use. It
can be assumed that activities and participation within these
domains evoke challenges if ETs are used to a lesser extent.
Similarly, in a study [39] evaluating the correlation between social
participation (domains C and D) and ET use outside home among
older people with and without dementia, findings showed a stat-
istically significant correlation for both groups regarding social
participation in domain D and ET use outside home. However, no
significant correlations were identified between social participa-
tion in domain C and ET use outside home [39]. This is in line
with the present study where places in domains B and C were
not significantly related to ET use. Yet, relationships between ET
use and places visited outside home might differ between various
diagnostic groups and within a diagnostic group. From a partici-
pation perspective, it is important to be aware of that using more
ET and visiting more places is not necessarily better. Rather, the
use of ET and places visited needs to match each individual’s
needs and desires to be engaged in daily activities.

Methodological considerations

The possibility for generalization is limited by that the study is
based on a small Swedish sample. Furthermore, the small subsam-
ples of severity of disability, with significant differences in some
of the background factors, imply that these results have the
potential for sample bias. The study sample can be considered as
representative of the population from which they were selected,
at least concerning to the factors that were able to be investi-
gated (sex, age, time since injury). Hence, it is suggested that
these results give a reasonable indication of the relationship
between ET use and places visited for people living with ABI.
Both data from the ETUQ and the ACT-OUT were based on stand-
ardized interviews that captured the participants’ own percep-
tions, which is favorable from a person-centered perspective. To
enhance validity and reliability of the data collection, the two
interviewers received training on both assessments in how to col-
lect data, ask clarifying questions when needed and score the
answers. In this study, not all of the over 90 ETs in the ETUQ
were included in the analyses. However, a selection was made
upon the assumption that use of ETs, such as a coffee maker or a
TV, would not have a relationship to participation in places out-
side the home. Moreover, evaluation of the person ability meas-
ures generated in the Rasch analysis demonstrated
psychometrically acceptable measures, indicating that valid data
were generated despite items omitted due to the research ques-
tion. Also, when using a Rasch model, the person ability measures
can be estimated regardless of number of items from the ETUQ
used, i.e., the measures are regarded to be test-free [48]. It is
important to consider that the ACT-OUT assesses whether places
are visited or not, but not whether the frequency of these visits
has decreased, increased or remained the same after ABI. Such
information would refine our understanding of the relationship
between ET and places outside the home.

Conclusions

The use of ET was significant positively correlated with the total
number of places visited outside the home in both the total sam-
ple and the MD/SD group. The MD/SD group used significantly
fewer personal ETs related to public space and public space ETs
and visited fewer places compared to the GR group. This indicates
the importance of assessing both the use of ETs and places vis-
ited outside the home, as well as their relationship, in the

rehabilitation to support participation in the digital society after
ABI. By adopting a person-centered approach exploring how ET
use and places visited influence each other and engagement in
daily activities, out-of-home participation can be facilitated.
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