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Abstract.
BACKGROUND: Employment for people with brain injuries is challenging, and identifying the factors that can be improved
by rehabilitation and establishing appropriate intervention methods are imperative.
OBJECTIVE: To examine whether differences in cognitive functions and self-regulation skills exist between employed and
non-employed people with brain injuries. In addition, we explored the self-regulation skills characteristic of employed people
by qualitatively comparing them to those of non-employed people.
METHODS: Using a mixed research method, demographic data, neuropsychological tests, self-efficacy, and self-regulation
skills were compared between 38 people with brain injuries (16 employed and 22 unemployed) in the community. Subse-
quently, self-regulation skills were assessed by the Self-Regulation Skills Interview (SRSI), and participants’ responses were
qualitatively compared.
RESULTS: No significant differences were observed in demographic data and neuropsychological tests, but employed people
showed significantly better SRSI scores than unemployed people (p < 0.01). The qualitative analysis of the SRSI showed
that employed people recognised themselves as having more specific symptoms than unemployed people. For example, they
recognised the behaviour ‘when having more than one errand, forgetting it’, whereas non-employed people only recognised the
category ‘failure of prospective memory’. Furthermore, employed people reviewed their behaviour and developed ingenious
coping strategies, such as ‘looking back on appointments that have been made’, ‘writing down as soon as having a schedule’,
whereas unemployed people only exhibited categories such as ‘writing schedules on the cell phone’.
CONCLUSIONS: Self-regulation skills, such as recognising specific symptoms and developing relevant coping strategies,
are effective for gaining employment.

Keywords: Metacognition, vocational rehabilitation, coping strategies, coping behaviour, qualitative study, brain injury

∗Address for correspondence: Tomoko Miyahara, Depart-
ment of Rehabilitation, Kansai Medical University, 18-89
Uyamahigashicho, Hirakata, Osaka, 573-1136, Japan. E-mail:
miyahart@makino.kmu.ac.jp.

ISSN 1051-9815 © 2024 – The authors. Published by IOS Press. This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial License (CC BY-NC 4.0).

mailto:miyahart@makino.kmu.ac.jp
https://creativecommons.org/licenses/by-nc/4.0/


1056 T. Miyahara et al. / Cognitive and self-regulation skills among people with brain injury

1. Introduction

Employment is an important social activity that
contributes to people’s well-being. However, main-
taining employment for people with brain injuries
is challenging [1–5]. Brain injuries cause a vari-
ety of sequelae, including physical, cognitive, and
behavioural aspects. Therefore, vocational rehabili-
tation must address these multiple dimensions [4, 5].
At present, vocational rehabilitation techniques for
people with brain injuries are not sufficiently devel-
oped.

Previous studies have examined factors affecting
employment [4–8]. A study conducted by Singh et
al. [6] reported associations between employment
and factors such as brain injury severity, the num-
ber of abnormalities on computed tomography scans,
age, and the presence or absence of a psychiatric
history. Additionally, Fure et al. [7] reported associa-
tions between employment and the quantity of work
demanded, compensation, employment status, symp-
tom severity, and sex. DiSanto et al. [8] demonstrated
the relevance of age, race, symptom severity, employ-
ment status, education, and independence in using
public institutions. Importantly, many of these factors
do not overlap, suggesting an interplay of a variety of
factors impacting employment. In addition, as many
of these factors cannot be improved by rehabilitation,
identifying the factors that can be improved using
rehabilitation and establishing appropriate interven-
tion methods are crucial [9].

Based on a meta-analysis of qualitative studies,
interviews with people who had returned to work
reported that they felt self-coping behaviours,
such as recognizing their own symptoms and
developing coping strategies, were important in
the return-to-work process [10]. These behaviours
are shown in various components, including self-
awareness, self-concept, self-esteem, self-efficacy,
and metacognitive skills [11]. Among these concepts,
self-awareness and metacognitive skills are partic-
ularly prominent and widely used in rehabilitation
[12]. Self-awareness refers to the ability to recognize
one’s own symptoms, understand their impact on
various aspects of life, and anticipate when problems
may occur [13, 14]. Self-awareness is also related to
metacognitive skills, referring to a person’s ability
to anticipate the possibility of failure prior to a
performance, monitor one’s behaviour during the
performance (i.e., self-monitoring), and adjust one’s
behaviour to correct problems (i.e., self-regulation)
[15, 16]. The aspects of metacognitive skills include

multiple self-coping used during complex actions
(e.g., problem-solving). For example, in situations
that differ from the routine, success is dependent
on the person’s ability to perceive what is different,
monitor their performance in response to the change,
determine a strategy, and execute that strategy.
Kennedy and Coelho [17] reported self-regulation
as an ongoing relationship between metacognitive
beliefs/knowledge, self-monitoring, self-control, and
strategy execution. Many people with brain injuries
show declines in these metacognitive skills, reducing
their achievements in daily living and social activities
[18, 19]. Although the need for metacognitive skills
has been suggested [10], specific aspects of those
for employment have not been studied, and only a
few studies have specifically compared them with a
control group, such as non-employed people.

We therefore examined whether differences
in demographic data, cognitive function, and
self-regulation skills exist between employed and
non-employed people with brain injuries. In addition,
using the mixed research method, self-regulation
skills, considered to be key elements to be improved
in rehabilitation, were qualitatively analysed using
semi-structured interview responses. Our findings
may provide suggestions for rehabilitation of the
functions needed for employment, allowing for the
development of guidelines for targeted behaviours
in vocational rehabilitation for people with brain
injuries.

This study aimed to examine whether differences
in cognitive functions and self-regulation skills exist
between employed and unemployed people with
brain injuries. Additionally, we aimed to identify spe-
cific self-regulation skills characteristic of employed
people through qualitative assessment.

2. Methods

2.1. Setting

This was a cross-sectional observational study, and
the information was collected through face-to-face
interviews. Participants living in the community were
recruited with the cooperation of four facilities: a hos-
pital providing outpatient rehabilitation, a long-term
care rehabilitation facility, a day-care welfare facility
of care insurance, and a consultation service facil-
ity. Interviews and assessments were conducted at
each facility, and in all facilities, the patients had the
ability to habitually attend the facility on their own.
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In each facility, one research collaborator, who was
not involved in data analysis, widely recruited the
participants. The first or second author showed the
contents of the research protocol to each participant
who applied, and obtained written informed consent
from all the participants. Interviews and assessments
were conducted by occupational therapists, each with
at least 5 years of experience, who were providing
support to the participants at each facility.

Data was collected from January 2020 to June
2022, but was suspended between August 2020 and
March 2022 because of the COVID-19 pandemic.

2.2. Participants

We recruited participants with brain injury who
were no longer in the acute phase to reduce symptom
fluctuations and psychological burden on the partic-
ipants. In Japan, people in the post-acute phase are
those living in the community after several months of
hospitalisation. Furthermore, since the maximum age
for job seekers in Japan is often set at 65 years, we
targeted people under 65 years. Participants who met
the following criteria were included in the study: a
history of brain injury or being diagnosed by doctors
as having cognitive impairments, at least 6 months
have passed following brain injury, aged under 65
years, have language comprehension ability to under-
stand and respond to questions, could attend facilities
independently, and could provide informed consent.
The exclusion criteria were physical impairments
and issues that prevented participation in the inter-
view. The sample size was targeted at 40, which was
the estimated number of participants who could be
administered at the collaborating institutions during
the study period.

2.3. Measurement

2.3.1. Demographic data
Demographic data on age, sex, diagnosis, number

of months since onset or injury, and employment sta-
tus were collected from facilities information records.

2.3.2. Neuropsychological tests
Standardised neuropsychological tests were per-

formed to assess the memory function and the
executive function at each facility, which took
approximately 1 hour.

1) Rivermead behavioural memory test (RBMT)
[20, 21] The RBMT was used to assess var-

ious aspects of memory function, including
disorientation, short-term memory, long-term
memory, prospective memory, and delayed
recall. The original version was developed by
Wilson et al. [20], and a Japanese version was
prepared by Kazui et al. [21]. It includes 11 item
questions and required approximately 30 min-
utes. In a study involving 478 participants with
brain injuries and 199 participants without brain
injuries in Japan, the RBMT demonstrated high
parallel-form reliability, interrater reliability,
and correlations with other memory tests [21].
The results are scored using the total screen-
ing and standard profile scores. The screening
score of each item is converted from a bare
score to a score of 1 if the score is perfect and
0 if otherwise. The standard profile score of
each item is converted into three levels from
0 to 2 points, considering the difficulty of the
lower-level examination. In this study, standard
profile scores were used for analysis. The age
cut-off points were set at 19/20 points for those
aged ≤ 39 years, 16/17 points for those aged
40–59, and 15/16 points for those aged ≥ 60
years [21].

2) Behavioural assessment of the dysexecutive
syndrome (BADS) [22, 23] The BADS can
assess executive function, which is the abil-
ity to make judgments and plan actions in
consideration of efficiency and arrangements.
The original version was developed by Wilson
et al. [22], and a Japanese version was pre-
pared by Kashima et al. [23]. It consists of six
different sub-tests using cards and tools and
requires approximately 30 minutes. Twenty-
six participants in Japan were included in a
previous study, and inter-rater reliability and
test-retest reliability were confirmed. Addi-
tionally, a significant difference in scores was
depicted between 92 participants with neu-
rological disease and those without [23]. It
comprises six items, each of which has a cal-
culated profile score of 0 to 4. The sum of the
resulting profile scores is converted to an age-
corrected standardised score [23]. In this study,
standard scores were used for analysis.

2.3.3. Self-efficacy and self-regulation skills
The self-efficacy and self-regulation skills were

assessed using standardised tools at each facility,
which took approximately 30 minutes.
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Table 1
Interview items of the SRSI

Screening question: “Think about the various ways that you may have changed since your injury. Can you tell me one aspect of
yourself that has changed which causes you the most distress and holds you back in everyday living?”

1. Emergent awareness: “Can you tell me how you know that you experience (main difficulty); that is, what do you notice about
yourself?”
Prompt: “What else might you notice?”; “So far, you’ve told me . . . , is there anything else?”

2. Anticipatory awareness: “When are you most likely to experience (main difficulty), or, in which situations does it mainly occur?”
Prompt: “In what other situations would you expect more or greater (main difficulty)?”;
“So far, you’ve told me..., can you think of anything else?”

3. Motivation to change: “How motivated are you to learn some different strategies to help overcome (main difficulty)?”
(Encourage self-grading on a scale of 0 to 10)

4. Strategy awareness: “Have you thought of any strategies that you could use to help cope with your (main difficulty)?” and “What
are they?”
Prompt: “What else could you try that might help?”; “So far, you’ve told me..., can you think of any other strategies?”

5. Strategy use: “What strategies are you currently using to cope with your (main difficulty)?”
Prompt: “Can you think of anything else that you are currently using or have tried recently?”; “So far you have said......., are there
any other strategies you are using?”

6. Strategy effectiveness: “How well do the strategies that you are using for (main difficulty) work for you?”
Prompt: “How do you know that they are helpful/unhelpful?”; “Would you notice any difference if you stopped using the
strategies?”

Item citation from Miyahara et al. 2012(The original version was developed by Ownsworth et al. 2000).

1) General self-efficacy scale (GSES) [24] Using
the GSES, developed for the Japanese peo-
ple, participants can self-evaluate whether they
are able to perform occupations and whether
they contribute to their society [24]. Test-retest
reliability, within-item reliability, and high cor-
relations with other self-efficacy tests were
confirmed in a study including 121 Japanese
university students. Additionally, a significant
difference in scores was observed between par-
ticipants with depressive symptoms [24]. The
GSES comprises 16 questions, to which the par-
ticipant answers ‘yes’ or ‘no’ using a 2-point
scale. The results have a score ranging from 0
to 16, with higher scores indicating higher self-
efficacy. The sum of raw scores is converted to
standardised scores [24]. In this study, standard
scores were used for analysis.

2) Self-regulation skills interview (SRSI) [25, 26]
(Table 1)

The SRSI can assess the participant’s
self-regulation skills through semi-structured
interviews. The original version was devel-
oped by Ownsworth et al. [25], and a Japanese
version was prepared by Miyahara et al. [26]
(Table 1). In a study involving 31 and 32
participants with and without brain injuries,
respectively, the SRSI demonstrated high inter-
rater reliability, significant differences in scores
between the two groups, and associations with
other methods of assessing self-awareness [26].
The SRSI is designed to measure a range of

metacognitive skills, such as self-awareness
and self-regulation skills, relating to specific
types of everyday difficulties. The participants’
responses are scored according to the guide-
lines. The semi-structured interview is used
to ask participants about the symptoms expe-
rienced in daily life, the situations in which
they appeared, their motivation to overcome
the symptoms, and the coping strategies they
employed to manage difficulties based on six
questions: 1. Emergent Awareness, 2. Antic-
ipatory Awareness, 3. Motivation to change,
4. Strategy Awareness, 5. Strategy Use, and
6. Strategy Effectiveness. The evaluator scores
the responses on a scale of 1 to 10, accord-
ing to the guidelines for the content, with
lower scores indicating higher awareness. In
this study, we used two items: Question 1,
labelled as ‘Emergent Awareness’, aimed to
ask about participants’ awareness of symptoms
occurring in daily life, and Question 5, labelled
as ‘Strategy Use’, aimed to ask about the strate-
gies to manage these symptoms. In addition
to the usual scoring procedure, we originally
transcribed all the participants’ responses to a
quantitative and qualitative content analysis.

2.4. Data analysis

We used an exploratory sequential design within
the mixed research method [27]. Demographic data,
scores of neuropsychological tests, self-efficacy, and
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self-regulation skills were analysed quantitatively. In
addition, self-regulation skills of SRSI were analysed
quantitatively and qualitatively.

2.4.1. Quantitative comparison of demographic
data and assessment results between the
employed and unemployed people

All participants were categorised into those who
were employed and those who were unemployed
after the interviews were conducted. We defined an
employed person as one who is employed by a firm,
whether full- or short-time employment. Descriptive
statistics were calculated for both groups. Para-
metric and nonparametric tests were performed for
normally and non-normally distributed data, respec-
tively. SPSS version 28 was used for statistical
analysis.

2.4.2. Content analysis of the SRSI between
employed and unemployed people

In this study, the SRSI responses were analysed
using content analysis [28]. Content analysis is a
method applicable to both qualitative and quantitative
data, involving the transcription and quantification of
phenomena to generate new knowledge and insights
[28].

1) Quantitative content analysis The verbatim
transcripts of the responses to the two SRSI
items, ‘Emergent Awareness’ and ‘Strategy
Use’, were classified into employed and unem-
ployed groups, and each item was transcribed
into a text file for each group. Quantitative
text analysis was subsequently conducted using
KHCoder software, a computer software widely
used for content analysis in Japan [29]. All tran-
scripts are broken down into words, and the
frequency of each word was measured. The
analysis was conducted for nouns and verbs.
The proportion of participants who said a word
in the two groups was compared using Fisher’s
exact test. The confidence interval was set at
95%, with a two-tailed significance level of 5%.

2) Qualitative content analysis A qualitative con-
tent analysis was conducted on words that
showed significant differences between the two
groups. The KHCoder’s KWIC concordance
feature [29] produced lists of sentences and
speaker numbers in which each extracted word
appeared. We performed open coding of all
sentence lists using inductive content analysis
[30] and compared them between two groups.

Authors 1 and 2 conducted open coding. Author
2 conducted the analysis by blinding the par-
ticipants to the group to which the statements
belonged, and Authors 1 and 2 discussed any
differences in content to reach a consensus.

3. Results

3.1. Participants

Seven facilities were requested to participate in
this study, and four of them agreed to participate.
Thirty-nine participants applied for this study. One
participant who was hospitalised as a result of a
fall accident before the interview was excluded.
Therefore, data from 38 participants were anal-
ysed. Participants regularly attended the facilities and
received advice from occupational therapists on daily
living and social life. Participants were divided into
two groups according to their employment status.
Notably, 16 participants were employed, whereas 22
were unemployed.

3.2. Demographic data and assessment results
between the employed and unemployed
groups (Table 2)

A two-sample t-test was performed for GSES
scores. The Mann-Whitney U test was performed for
age, months since onset or injury, RBMT, BADS, and
SRSI scores. The Fisher’s exact test was performed
for the sex ratio in the two groups. The significant
difference between the employed and unemployed
groups was only found in the SRSI score (p < 0.01).
No significant differences were found in age, sex,
months since onset or injury, RBMT, BADS, and
GSES scores.

3.3. Content analysis of SRSI between employed
and unemployed groups

We measured the frequency of the extracted words
for each of the two SRSI items using KHCoder [29]
and analysed the words more than 25% of the total
number of participants in each group.

3.3.1. Quantitative analysis of SRSI between
employed and unemployed groups

1) SRSI item ‘Emergent Awareness’ (Fig. 1) The
total number of words by the employed group
was 150, whereas that for the unemployed
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Table 2
Demographic data and assessment results for the two groups

Employment (N = 16) Non-employment (N = 22) P-value Effect size

Age: median (IQR) 43.0(40.8–48.0) 45.8(37.5–56.2) 0.27 r = 0.18
Sex: males, females (%) 12(75.0), 4(25.0) 16(72.7), 6(27.3) 1.00 ϕ = 0.05
Diagnosis: N

Traumatic brain injury 11 11
Cerebral infarction 2 4
Cerebral hemorrhage 1 2
Cerebral tumor 0 3
Subarachnoid hemorrhage 0 2
Hypoxic encephalopathy 2 0

Months post-injury: median (IQR) 42.6(16.0–51.5) 62.4(18.3–88.5) 0.55 r = 0.1
RBMT: median (IQR) 16.0(6.4) 15.2(6.6) 0.68 r = 0.07
BADS: median (IQR) 98.3(85.0–108.3) 91.4(71.8–104.0) 0.40 r = –0.08
GSES: mean (SD) 39.8(9.0) 44.5(11.6) 0.84 d = –0.44
SRSI [Emergent Awareness]: Median (IQR) 3(3–3) 6(5–7.3) < 0.001 r = 0.82
SRSI [Strategy Use]: Median (IQR) 3.5(3–5) 8(6–10) < 0.001 r = 0.68

SD: standard deviation; IQR: interquartile range; RBMT: Rivermead Behavioural Memory Test; BADS: Behavioral Assessment of the
Dysexecutive Syndrome; GSES: General Self-Efficacy Scale; SRSI: Self-Regulation Skills Interview. Two sample test: Comparisons of
GSES scores. Mann-Whitney U test: Comparisons of age, months since onset or injury, RBMT, BADS, and SRSI scores. Fisher’s exact test:
Comparisons of sex. ∗∗: statistically significant difference; P < 0.01.; ∗: statistically significant difference; P < 0.05. Effect size: r (correlation

coefficient) = Z/
√

N, ϕ (phi coefficient) =
√

x2
/

N, d (Cohen’s d) = mean1−mean2√
(n1−1)SD2

1
+(n2−1)SD2

2
(n1+n2)−2

.

group was 87, as the unemployed group had
fewer statements. As shown in Fig. 1, the most
frequently mentioned word in the employed
group was ‘forgetting’, which was mentioned
by 75% (n = 12) and 32% (n = 7) of the par-
ticipants from the employed and unemployed
groups, respectively. The second most fre-
quently mentioned word in the employed group
was ‘multiple’, which was mentioned by 50%
(n = 8) and 9% (n = 2) of the participants from
the employed and unemployed groups, respec-
tively. In the unemployed group, no words were
mentioned by more than half (50% [n = 11]).
The words ‘buying’ (31% [n = 5]) and ‘peo-
ple’ (25% [n = 4]) were mentioned only in the
employed group, whereas the word ‘myself’
(27% [n = 6]) was mentioned only in the unem-
ployed group.

Words that were significantly more frequent
in the employed group than in the unemployed
group were ‘forgetting’ (p = 0.02), ‘multiple’
(p < 0.01), ‘buying’ (p < 0.01), and ‘people’
(p = 0.02). In contrast, a word that was signifi-
cantly more frequent in the unemployed group
was ‘myself’ (p = 0.03).

2) SRSI item ‘Strategy Use’ (Fig. 2)
The total number of words by the employed

group was 133, whereas that by the unemployed
group was 82, with the unemployed group

having fewer statements. As shown in Fig. 2,
the most frequently mentioned words in the
employed group were ‘writing down’, ‘sched-
ule’, ‘cell phone’ (63% [n = 10]), and ‘notes’
(56% [n = 9]). These words often appeared
in the same sentence, for example: ‘writing
down my schedule in the note application of
my cell phone’. In the unemployed group,
no words were mentioned by more than half
(50% [n = 11]). The words mentioned only in
the employed group were ‘reviewing’ (31%
[n = 5]), ‘buying’ (25% [n = 4]), and ‘calendar’
(25% [n = 4]). The words mentioned only in
the unemployed group were ‘devising’ (27%
[n = 6]) and ‘no trouble’ (27% [n = 6]).

Words that were significantly more fre-
quent in the employed group were ‘writing
down’ (p = 0.02), ‘schedule’ (p < 0.01), ‘cell
phone’ (p < 0.01), ‘notes’ (p = 0.02), ‘review-
ing’ (p < 0.01), ‘buying’ (p = 0.02), and ‘calen-
dar’ (p = 0.02). Significantly more frequently
used words in the unemployed group were
‘devising’ (p = 0.03) and ‘no trouble’ (p = 0.03).

3.3.2. Qualitative analysis of SRSI between
employed and unemployed groups
(Tables 3 and 4)

Words with significant differences in numbers
between the two groups were analysed with the open
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Fig. 1. Comparison of word rates of “Emergent Awareness” in the two groups. Data represent participants’ rates (n). All transcripts are
broken down into words, frequency of each word was measured. The proportion of participants who said words in the two groups was
compared using Fisher’s exact test. The confidence interval was set at 95% with a two-tailed significance level of 5%. ∗∗: statistically
significant difference, P < 0.01. ∗: statistically significant difference, P < 0.05.

Fig. 2. Comparison of word rates of “Strategy Use” in the two groups. Data represent speaker’s rates (n). All transcripts are broken down
into words, frequency of each word was measured. The proportion of participants who said words in the two groups was compared using
Fisher’s exact test. The confidence interval was set at 95% with a two-tailed significance level of 5%. ∗∗: statistically significant difference,
P < 0.01. ∗: statistically significant difference, P < 0.05.

coding method. Tables 3 and 4 show the results of
categorising the statements into categories and words.

1) SRSI item ‘Emergent Awareness’ (Table 3)
‘Forgetting’ was the most frequently men-

tioned word in both groups. The number
statement category of ‘forgetting’ in the
employed group was eight, whereas that in the

unemployed group was three. The categories
‘failure of prospective memory’ and ‘cannot
remember the episodes’ were found in both
groups. The unemployed group showed only
one additional category, which was ‘cannot
remember details’. In contrast, the employed
group showed five additional categories of spe-
cific episodes of forgetting, for example, ‘when
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Table 3
Qualitative content of the SRSI responses; Item ‘Emergent Awareness’

Categories from words
Word �forgetting�
Employed group Pt No. Non-employed group Pt No.

• failure of prospective memory 4, 8 • failure of prospective memory 25
• cannot remember the episodes 6, 7, 10, 15 • cannot remember the

episodes
19, 26, 28, 33, 34, 38

• failure of routines 4, 16 • cannot remember details 25, 26
• failure of non-routines 3, 5
• when having more than one errand,

forgetting it
4, 5, 11, 12

• leaving something behind 1, 8, 11, 16
• forgetting what to bring 6, 7, 10, 12, 15
• when trying to do it fast, forgetting one

of it
6

Word �multiple�
Employed group Pt No. Non-employed group Pt No.
• cannot do multiple errands at the same

time
2, 3, 4, 5, 10, 11, 13, 14 • cannot do multiple errands at

the same time
22

• always running multiple errands 14 • being tired by conversations
with more than one person

24

Word �buying�
Employed group Pt No. Non-employed group Pt No.
• forgetting what to buy 4, 5, 6 none
• buying the same goods twice 15, 16
• time-consuming to buy 4
Word �people�
Employed group Pt No. Non-employed group Pt No.
• Cannot remember people’s names and

faces
1 none

• Cannot remember the content of
conversations with others

1

• Having difficulty in communicating with
others

9, 13

Word �myself�
Employed group Pt No. Non-employed group Pt No.

None • not feeling any symptoms
that interfere with my life

18, 20, 22, 30

• cannot initiate actions
without someone pointing it
out to them

31

• alone in family conversations 33

From the responses of the SRSI, words with significant differences in word counts between the two groups were categorised. For each word,
sentences with similar contents were grouped as ‘category’. Within these categories, the content and participant numbers were compared. Pt
No.: Participants in the employment group were designated by numbers 1–16, whereas those in the non-employment group were designated
by numbers 17–38, totaling 38 participants

having more than one errand, forgetting it’ and
‘when trying to do it fast, forgetting one of
those’. Both the number of speakers and cate-
gories were higher in the employed group than
in the unemployed group.

Example of the employed group, Participant
No. 4 (Pt. 4): ‘When asked to wash non-
routine items in addition to routine laundry, I
forget to do so. I forget to do my non-routine
appointments’.
Example of the unemployed group, Pt. 25:
‘I forget to do errands that I am told to do’.

The second most frequently mentioned word in
the employed group was ‘multiple’. The num-
ber of coded categories of statements in both
groups was two, but more participants in the
employed group used this word.

Example of the employed group, Pt. 4:
‘When I do multiple errands, I forget the
one I have been doing’.
Example of the unemployed group, Pt. 22:
‘I am not good at doing multiple errands at
the same time’.
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Table 4
Qualitative content of the SRSI responses; Item ‘Strategy Use’

Categories from words
Word �writing down�
Employed group Pt No. Non-employed group Pt No.

• writing down in a note 2, 3, 4, 5, 6, 7, 16 • writing down in a note 21, 23, 24, 37, 38
• devising a way to write down in notes 2, 6, 4, 5, 6, 8, 11, 16
• keeping a consistent place to put notes 8
• reviewing the notes 4
• organizing thoughts by writing 9
Word �schedule�
Employed group Pt No. Non-employed group Pt No.
• writing schedules on the cell phone or

the notebook
2, 3, 6, 7, 12, 15, 16 • writing schedules on the cell

phone
23, 31, 33

• checking schedules ahead 1, 2, 15 • checking schedules ahead 33
• looking back on appointments that have

been made
2, 8

• writing down schedules as soon as
having them

5, 8

• focusing on one note to write down 8
• telling around people about plans 12
Word �cell phone�
Employed group Pt No. Non-employed group Pt No.
• using the cell phone’s scheduling

function
1, 3, 4, 5, 6, 15, 16 • using the cell phone’s scheduling

function
23, 33

• checking the cell phone every day 1, 5, 16 • checking the cell phone every day 33
• using functions other than scheduling 1, 7, 10, 15 • using functions other than

scheduling
27

• inputting schedules as soon as having
them

5

• displaying the schedule on the top screen
of the cell phone

15

• using the cell phone and the notes
properly

6, 11

Word �notes�
Employed group Pt No. Non-employed group Pt No.
• taking notes 4, 8, 11 • taking notes 25, 27, 34
• devising note-taking methods 5, 16 • not taking notes in the daily living 21, 25, 27
• consolidating where notes are placed 7, 10, 15
• checking notes repeatedly 5
• making a to-do list and checking when

finished
15

• using the cell phone and the notes
properly

6, 11

Word �reviewing�
Employed group Pt No. Non-employed group Pt No.
• reviewing performances every day 2, 4, 5, 8 none
• reviewing behaviours before getting

angry
9

Word �buying�
Employed group Pt No. Non-employed group Pt No.
• writing what to buy in a note 1, 8 none
• writing the order to buy in a note 4, 11
Word �calendar�
Employed group Pt No. Non-employed group Pt No.
• writing schedules on the calendar 2, 12 none
• writing appointments only on the

calendar
8

• writing schedules as soon as having an
appointment

8

• using the cell phone and the calendar
properly

16

(Continued)
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Table 4
(Continued)

Categories from words
Word �writing down�
Employed group Pt No. Non-employed group Pt No.

Word �devising�
Employed group Pt No. Non-employed group Pt No.

none • having no trouble and not
devising a way to deal with it

18, 20, 22, 28, 30, 36

Word �no trouble�
Employed group Pt No. Non-employed group Pt No.

none • having no trouble and not
devising a way to deal with it

18, 20, 22, 28, 30, 36

From the responses of the SRSI, words with significant differences in word counts between the two groups were categorised. For each word,
sentences with similar contents were grouped as ‘category’. Within these categories, the content and participant numbers were compared. Pt
No.: Participants in the employment group were designated by numbers 1–16, whereas those in the non-employment group were designated
by numbers 17–38, totaling 38 participants.

Words that appeared only in the employed
group. The word ‘buying’ was mentioned only
by the employed group, such as ‘forgetting what
to buy’.

Example of the employed group, Pt. 4: ‘I go
shopping and forget what to buy. It takes me
a long time to find what I want to buy at a
store’.
Pt. 5: ‘I forget what to buy when I buy more
than one thing’.

Words that appeared only in the unemployed
group. The word ‘myself’ appeared only in the
unemployed group. The number of coded cat-
egories of statements was three. They meant
‘not feeling any symptoms that interfere with
my life’.

Example of the unemployed group, Pt. 18:
‘My wife tells me my memory is declining,
but I’m not having much trouble myself’.
Pt. 22: ‘I have no problems in my daily life’.

2) SRSI item ‘Strategy Use’ (Table 4)
The words ‘writing down’, ‘schedule’, ‘cell

phone’, and ‘notes’ often appeared in the same
sentence, for example: ‘writing down my sched-
ule in the note application of my cell phone’.
The number of statements and coded categories
was higher in the employed group. The num-
ber of coded categories of ‘writing down’ in
the unemployed group showed only one cate-
gory ‘writing down in a note’, but the employed
group also presented the perspective of how
the participants wrote, such as ‘devising a way
to write down in notes’, ‘keeping a consistent
place to put notes’ in five categories. Likewise,
for the word ‘schedule’, the unemployed group
showed only two categories: ‘writing sched-

ules on the cell phone’ and ‘checking schedules
ahead’. However, the employed group added
the categories ‘looking back on appointments
that have been made’, ‘writing down as soon
as having a schedule’, ‘focusing on one note to
write down’, and ‘telling around people about
plans’ in six categories.

Example of the employed group, Pt. 4:
‘When shopping, if I have enough time, I
write down the order in which I buy’.
Pt. 5: ‘I try to be creative in the way I take
notes, and I write them with the proper (nec-
essary) wording’.
Pt. 8: ‘As soon as I have an appointment, I
write it on the calendar. I put notes in the
card holder which I always carry with me
as soon as I write them’.
Example of the unemployed group, Pt. 27:
‘I write my daily errands in my notebook’.

Words that appeared only in the employed
group. The words ‘reviewing’, ‘buying’, and
‘calendar’ appeared only in the employed
group. ‘Reviewing’ meant looking back on their
own performances and plans.

Example of the employed group, Pt. 2: ‘I
write my time schedule on a page for each
day. What did I do today? I review what I
did all day. I check the schedule for the next
day’.
Pt. 4: ‘I review at the notes when I get home’.
Pt. 5: ‘I write notes as soon as a noteworthy
event occurs and write them several times a
day and review them’.

Words that appeared only in the unemployed
group. The words ‘devising’ and ‘no trouble’
only appeared in the unemployed group. All
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six participants in the unemployed group said,
‘I am not troubled by symptoms, so I did not
devise a way to deal with it’.

Example of the unemployed group, Pt. 30:
‘I have no problems in my daily life, so I
don’t make any efforts’.

4. Discussion

4.1. Difference in demographic data and
assessment results between the employed
and unemployed people

The results of quantitative data showed no
significant differences in demographic data and neu-
ropsychological assessments between the employed
and unemployed groups. This could be attributed to
the fact that participants attending each facility were
independent in performing daily activities and attend-
ing on their own. Consequently, participants with a
certain level of cognitive function may have been
selected.

Notably, the only significant difference between
employed and unemployed people was observed in
the SRSI scores. This implies that self-regulation
skills are related to employment, even if there
are no differences in cognitive functioning. In a
previous study, Wise et al. [31] investigated the
relationship between employment status and self-
perception and found an association between SRSI
scores and employment. Additionally, Douglas et
al. [32] investigated self-perceptions focused on
communication skills and found that unemployed
people perceived less disability, whereas employed
people observed their difficulties more frequently.
The results of this study also support these pre-
vious research findings, suggesting that improving
metacognitive skills is effective for employment.
Notably, as the sample size of this study was small,
examining the effects of multiple variables with a
larger sample size and multivariate analysis is neces-
sary.

4.2. Specific features of self-regulation in both
groups using the content analysis

In this study, we have exploratively identified spe-
cific aspects of self-regulation skills characteristic
of two groups using content analysis of SRSI. The
total number of statements was higher in the employ-

ment group for both symptom recognition and coping
strategies. The SRSI item ‘Emergent Awareness’
indicates self-awareness of disorders. Specifically,
many participants in the employed group recognised
more specific and practical symptoms than the unem-
ployed group about ‘forgetting’ and ‘multiple’. For
example, participants in the employed group were
able to describe specific situations related to ‘forget-
ting’, whereas those in the unemployed group stated
only the fact, such as ‘I forget to do errands’.

The SRSI item ‘Strategy Use’ indicates self-
regulation. Specifically, the participants in the
employed group reported that they had coped with
those symptoms using ingenious strategies realis-
tically. The unemployed group only presented the
category ‘writing down in a note’, but the employed
group added the perspective of how to use strategies
effectively.

Notably, participants in the employed group exhib-
ited the habit of ‘reviewing’ their performances,
which was not observed in the unemployed group.
In the metacognitive system, self-regulation skills
require constant monitoring and adjustment of one’s
behaviour to suit the current situation at hand [11,
13–15]. ‘Reviewing’ could be the key action for self-
monitoring that leads employees to recognize their
symptoms and improve their behaviour, thereby fos-
tering their ability to work independently. People with
brain injuries often have difficulty in recognizing and
coping with the problems at hand [11, 13–14,19].
These skills are difficult to generalize across multi-
ple situations, and many reports have advocated that
self-regulation skills should be improved under each
occupational situation [18, 19, 33–34].

The words ‘myself’, ‘devising’, and ‘no trouble’
were used only in the unemployed group in state-
ments such as ‘I don’t have any problems in my life,
so I haven’t devised ways to deal with them’. This
suggests that getting employment is difficult if one
does not have any self-awareness about one’s own
symptoms.

Although several reports have revealed the associ-
ation between employment and self-regulation skills
[2, 10], few studies have explicitly provided detailed
insights, such as our study. This study provides novel
insights for the development of rehabilitation tech-
niques. The relationship between employment and
self-regulation skills should be further researched,
and specific guidelines for self-regulation skills
needed in vocational rehabilitation should be devel-
oped.
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4.3. Limitations of the study and scope for future
research

The sample size of this study was small, and partic-
ipants were recruited from limited areas in Japan. In
addition, the sampling process was not randomised,
which may have resulted in a bias in the selection
of the participants. In the future, we aim to verify
whether the present results are also applicable to
a broader range of participants. Additionally, since
more symptoms may occur in the workplace, cop-
ing behaviours in various situations should also be
investigated.

Furthermore, this study did not consider the dura-
tion of employment as an influencing factor for the
participants in the employed group. People with brain
injuries face challenges not only in returning to work
or getting work but also in maintaining employment.
Hence, further investigation is needed to explore
how participants’ self-perception differs depending
on employment duration.

5. Conclusion

Employment for people with brain injuries is often
challenging, and clarifying the factors that promote
employment and establishing specific techniques for
vocational rehabilitation are crucial.

We examined whether differences exist in demo-
graphic data, cognitive function, and self-regulation
skills between employed and non-employed people
with brain injury living in the community in Japan.
We also conducted a qualitative analysis of SRSI
for self-regulation skills using the mixed research
method.

The results showed no significant differences
in demographic data and neuropsychological tests
between the two groups, but employed participants
showed significantly better self-regulation skills
according to their SRSI scores than unemployed par-
ticipants. The qualitative content analysis showed
that employed participants recognised more ‘specific’
symptoms occurring in their lives than unemployed
participants. For example, ‘when having more than
one errand, forgetting it’, and ‘when trying to do it
fast, forgetting one of those.’ In contrast, the non-
employed people only stated ‘failure of prospective
memory’ and ‘cannot remember the episodes’. Fur-
ther, the unemployed participants mentioned only
two coping-related categories ‘writing schedules on
the cell phone’ and ‘checking schedules ahead’;

however, the employed participants presented the
categories ‘looking back on appointments that have
been made’, ‘writing down as soon as having a
schedule’, and ‘focusing on one note when writing
it down’. Moreover, a statement ‘reviewing per-
formances every day’, as a strategy to deal with
‘forgetting’ only appeared in the employment group.

Our results imply that self-regulation skills are
related to employment if there are no differences
in cognitive functions, and that employed people
could recognize more specific symptoms and develop
ingenious coping strategies in their lives. This study
contributes novel perceptions for the development
of rehabilitation techniques for people with brain
injuries. The relationship between employment and
self-regulation skills should be further researched,
as specific guidelines for self-regulation skills need
further development.
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