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Abstract
Objectives: People with acquired brain injury (ABI) have various difficulties
when using everyday technology (ET) in their daily life. The aim of this study
was to reveal the characteristics of perceived difficulties of people with ABI
when using ET through a comparison with the control group. Method: We
recruited participants in the Kansai area and Okayama prefecture between
2010 and 2015. A total of 24 participants (18 males and 6 females; aged 20 to
62 years; mean age: 42.6 ± 13.3 years) with ABI and 26 healthy controls were
interviewed about their perceived difficulties using ET via the Everyday
Technology Use Questionnaire revised Japanese version (ETUQ-Japan). Results: Compared to the controls, the mean number of ETs used by people with
ABI was significantly lower. When various difficulties arose, they were unable
to independently manage ET, requiring the assistance of caregivers. Conclusion: It is necessary for the medical staff, involved in the home life of patients
with ABI to consider the patient’s perceived difficulties when using ET.
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1. Introduction
In Japan, the total number of patients with cognitive impairment has been estimated to be approximately 500,000 [1], with an annual diagnosis of 2884 new
patients with acquired brain injury (ABI) [2]. ABI is primarily caused by head
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trauma, cerebrovascular accident, or hypoxic encephalopathy. Several people
with ABI have impairments, such as memory disorder, attention disorder, and
executive dysfunction [3]. In many cases following ABI, social isolation has been
observed [4], along with activity limitation [5] and participation restriction [6]
[7]. It is well known that these impairments affect the daily lives of not only
people with ABI but also their caregivers [8] [9].
Everyday technology (ET) is defined as technological, electronic, and mechanical products and services, and comprises both common (i.e., microwave
oven, air conditioner) and newly developed (i.e., IC e-card, internet banking)
products and services [10] [11]. The use of ET by people with ABI entails several
challenges during activities of daily living. Many people with ABI have been
reported to have some difficulties when using ET [12]. The use of ET is associated with generic activities of daily living. [13]. Difficulty in ET use has been
shown to be significantly correlated with the global severity of disability after
ABI [14]. The difficulties in using ET were related not only to the technology
itself but also to the interactions between the technology, task, person, and environment [15]. ABI patients with various types of cognitive disorders can
benefit from ET [16]. Social participation requires the ability to use ET [17].
There are discrepancies between the abilities of people with ABI to manage ET
in relation to the demands imposed by the technology on them in their work
setting [18].
Indeed, there have been several studies on the relationships between the situation of ET use and the life of people with ABI; however, these studies did not include any comparison of the findings with a healthy control group. A study was
conducted previously to compare the number of ETs used among elderly adults
with mild cognitive impairment (MCI) and controls. According to this study,
elderly adults with MCI use a significantly lower number of ETs [19]. Fallahpour

et al. identified that the perceived difficulty in using ET is significantly increased
among individuals with ABI with severe to moderate disability compared with
controls [20], but this study did not include the situation of using ET. Occupational therapists are required to pay attention to the extent to which people with
ABI have difficulty using ET due to their cognitive dysfunction [21].
The aim of this study was to identify and describe the characteristics of perceived difficulties of using ET by people with ABI in their daily lives by comparing them with controls.

2. Methods
2.1. Participants
The inclusion criteria for the ABI participants were as follows: 1) having a cognitive impairment caused by brain injury, 2) no physical dysfunction or barely
affected by physical dysfunction that prevents ET use, 3) ABI diagnosed by a
physician, 4) having communicative ability to participate in our interviews, and
5) living at home. Upon commencing research, requests for research cooperaDOI: 10.4236/jbbs.2020.1010026
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tion were sent to eight general hospitals, clinics, community workshops specialized in cognitive disorders, and Patient-Family Associations in the Kansai area
and Okayama prefecture; participants were recruited between 2010 and 2013. Of
the total of 27 people introduced, 24 participants fulfilled the inclusion criteria
and agreed to participate in this study after being provided written explanations.
The ABI group included 24 participants, of which 18 were men and six were
women, with ages from 20 to 62 years with a mean age of 42.6 ± 13.3 years.
Causes of head injuries included head trauma (15 participants), cerebrovascular
accident (six participants) and hypoxic encephalopathy (three participants). The
inclusion criteria for the controls were as follows: a) no previous history of head
trauma or cerebrovascular accidents and b) no subjective impairments in physical or cognitive function affecting daily life. They were randomly recruited from
a school in Hyogo prefecture to which the first author belongs, related hospitals,
facilities, and residential neighborhoods. They were provided with written explanations for cooperation before they participated in the study. Controls subjects consisted of 26 participants, of whom 18 were men and eight were women,
with ages ranging from 24 to 72 years and a mean age of 42.5 ± 13.5 years. Informed consent was obtained from all participants. This study proposal was approved by the Ethical Committee of the Kobe University Graduate School of
Health Sciences.

2.2. Tools
The Everyday Technology Use Questionnaire revised Japanese version
(ETUQ-Japan) was used to assess perceived difficulties in ET use. The original
ETUQ is a semi-structured standardized interview questionnaire that contains
questions concerning perceived difficulty in using ET among elderly people with
cognitive deficits living at home [11] [14]. Original ETUQ is composed of 93
items organized into eight domains: household activities, activities in the home,
personal care, power tools, accessibility, data and telecommunications, economy
and shopping, and transportation. The ETUQ-Japan translated and revised by
Tanemura and her colleagues, is composed of 101 items organized into eight
domains [22].
Each interview was conducted using ETUQ-Japan. According to the manual,
items that were not available or never used by subjects were rated as “not relevant” [20]. The items relevant to the use of ET, were categorized based on ability: 1) “use independently without difficulty”, 2) “use independently with difficulty”, or 3) “use with assistance of someone else”. The value obtained by dividing the number of ETs included in each option by the total number of ETs used
was defined as “situation of using ET”. The average of the “situation of using
ET” was then calculated for each group.

2.3. Data Analysis
To verify the condition of ET by subjects with ABI, “the number of using ET”
DOI: 10.4236/jbbs.2020.1010026
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and “the number of using ET in each domain” were compared with controls.
The ratio of using ET of “use independently without difficulty” and “use independently with difficulty” and “use with assistance of someone else” were compared between subject with ABI and control subject. We performed these comparisons between subjects with ABI and control subjects by conducting Wilcoxon rank sum test. For data analysis, SPSS version 20.0 for windows was used for
this study.

3. Results
The characteristics of the participants are summarized in Table 1. There were no
significant differences between the two groups in average age, gender ratio, living situation, and employment situation.
The mean number of ETs used by subject with ABI and subject in the controls
living at home were 34.7 ± 8.3 and 54.9 ± 5.4, respectively, of 101 items that were
included in the ETUQ-Japan (Figure 1). The mean number of ETs used by subject with ABI was significantly lower than that in the control group (p < 0.01).
The mean number of ETs used by subject with ABI was significantly lower in
seven domains, except for the accessibility domain (Figure 2).
Significant differences were observed between people with ABI and the control group in “use independently without difficulty” (ABI 57.6%/control 80.7%,
p < 0.05, same as below) and “use with assistance of someone else” (20.7%/2.0%,
p < 0.01). There was no significant difference in “use independently with difficulty” (21.6%/17.3%) between the two groups (Figure 3).
Table 1. Characteristics of the participants in this study.
ABI (n = 24)

control (n = 26)

42.6 (13.3)

42.5 (13.5)

20 - 62

24 - 72

Comparison Test
Independent t-test

Age (years)
Mean (SD)
Range
Gender (n)

p > 0.05
Pearsonχ2

male

18

18

female

6

8

Living situation (n)

p > 0.05
Pearsonχ2

with family

22

21

alone

2

5

Employment situations (n)

p > 0.05
Pearsonχ2

unemployed

11

12

employment

13

14

p > 0.05

Type of ABI (n)

DOI: 10.4236/jbbs.2020.1010026

head trauma

15

cerebrovascular accident

6

hypoxic encephalopathy

3
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Figure 1. The mean number of ET used by subject with ABI and subject in the control
group. The ABI was significantly lower than control in the number of using ET in everyday life (p < 0.01 by conducting Wilcoxon rank sum test).

Figure 2. The mean number of ET use in each domain comparing ABI and control. **p <
0.01, *p < 0.05 by conducting Wilcoxon rank sum test.

4. Discussion
In this study, we revealed that people with ABI used a significantly lower number of ETs than healthy controls (Figure 1). Camilla et al. found that individuals
with MCI use lower numbers of ETs compared to controls [19], which is consistent with our results. Considering these results, the number of ETs used is expected to decrease in cases of declining cognitive function, regardless of the
cause. Furthermore, in our previous study, we showed that the quality of executive function influences the ability of an individual to use ETs [23]. Executive
dysfunction is a subtype or early symptom of MCI [24]; the degree of ET use
may have a strong relationship with executive dysfunction, which is controlled
by the frontal lobe.
DOI: 10.4236/jbbs.2020.1010026
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Figure 3. The situation of using ET. The value obtained by dividing the number of ET included in each option by the total number of using ET was calculated in each group. Significant differences were observed between people with ABI and the control group in “use
independently without difficulty” and “use with assistance of someone else”. There was
no significant difference in “use independently with difficulty” between the two groups.

When comparing the ratio of ET use in each domain, the number was significantly low for the ABI group in seven domains, except for the “accessibility”
domain (Figure 2). In the “accessibility” domain, all items showed no significant
differences in the number of uses. This domain is composed of items highly necessary outside of one’s home, such as those that must be used in public toilets,
elevators, at department stores or train stations, doors that must be unlocked, or
an intercom that must be used when returning home. If the items included in
this domain were no longer used, the individual was considered to not leave
home often or engage in society. Therefore, in such cases, the number of ETs
used is expected to decrease, regardless of the domain.
Individuals with ABI who cannot use ETs may experience participation restrictions and exclusion from society [15]. The “economy and shopping” and
“transportation” domains are deeply related to social participation, and these individuals’ low rates of using ETs reflect a decrease in social participation. Furthermore, the association between the condition of using ETs and social participation is related to reemployment, and the ability to use ETs significantly related
to a return to work after ABI [13] [14]. When considering the social participation and integration of individuals with ABI back into society, it is necessary to
consider their ability to engage with ETs in the “economy and shopping” and
“transportation” domains.
The average number of ETs used by people with ABI was significantly lower
than that of controls. Moreover, the perceived difficulties of using ET (“use independently with difficulty” + “use with assistance of someone else”; Figure 3)
were higher compared to the control group. Various difficulties of using ET have
been identified and discussed in recent studies on elderly patients with dementia
[11] [25] and people with ABI [15] [21]. Several types of ETs exist, and are esDOI: 10.4236/jbbs.2020.1010026
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sential for convenient modern day lives [10]. Therefore, the convenient and
comfortable daily lifestyle afforded by ET is limited for people with ABI living
with fewer ETs.
The degree of perceived difficulty is divided into two levels in the analysis of
the ETUQ: “use independently with difficulty” and “use with assistance of
someone else”. When comparing the ratio of all ETs used between people with
ABI and controls, no significant difference was observed in the “use independently with difficulty” category (Figure 3). However, the ratio of subjects who
could be categorized as “use with assistance of someone else” was significantly
higher in the ABI group. When people with ABI experienced difficulty while using ET, no difference was observed between the number of controls and those
with ABI who attempted to use the ET independently. Therefore, the remaining
people with ABI required assistance from someone else. It is possible that the
independent use of ET is important for people’s sense of self [12]. When a family
member provides care, the stress and anxiety experienced by caregivers is greater
[26] [27]. Through interventions focused on the assistance of someone else, it
may become possible to reduce the difficulty of using ET by people with ABI,
along with improvement in the sense of pride among such clients and to decrease the burden of caregivers.
By evaluating the situation of using ET, specialists, such as occupational therapists who progress therapeutic interventions for people with ABI, can develop
an understanding of the difficulties that such clients experience throughout their
lives, such as in instrumental activities of daily living, participation in society,
personal care, and household activities. The ETUQ, developed as an evaluation
tool for investigating an individual’s ability to use ET, was used in a comparative
study between some countries [28] [29]. It is also used for evaluating mentally
deficient people [30], and those with ABI [13] [20]. Investigations using the
ETUQ-Japan are useful for enhancing the daily lives of ABI clients living at
home in Japan.

5. Study Limitations
The target ET in this study existed at the time of the survey. Therefore, the results may be affected when a new ET emerges due to future technological
progress. Thus, further investigation is necessary when new technology is developed in the future.
Several people with ABI have problems with their memory whether mild or
severe. The participants in our study were required to recall situations of ET use.
In some cases, there were differences between the participants and their caregivers when explaining these situations. During the participants’ interview, attempts were made to listen to the opinions of the caregivers as well.

6. Conclusion
The characteristics of the perceived difficulties of ET use by people with ABI
DOI: 10.4236/jbbs.2020.1010026
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were described and revealed through comparison with healthy subjects by using
the ETUQ-Japan. The average number of ET used by ABI was significantly low
compared to that of controls in almost every domain. The perceived difficulties
of using ETs were higher among individuals with ABI than those among the
control group, even though the average number of ETs used by individuals with
ABI was significantly lower compared to that used by controls. When these difficulties arose, they were unable to manage using ET by themselves and required
assistance. Healthcare workers who intervene in all aspects of the lives of patients may be able to address not only their daily life problems but also problems
associated with social participation and the stress of caregivers by paying attention to ETs that require assistance.
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