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Abstract

Introduction: Individuals with traumatic brain injury (TBI) frequently need

assistance to manage complex everyday activities. However, little is known

about the types of cognitive assistance that can be used to facilitate optimal

independence. A conversion mixed method study using video analysis was

conducted to describe assistance provided by trained occupational therapists

during three everyday tasks carried out in the participants’ homes and sur-

rounding environments.

Methods: Forty-five people with moderate and severe TBI were tested by

three occupational therapists using the Instrumental Activities of Daily Living

Profile, an observation-based assessment that documents independence in

complex everyday activities and the minimal assistance required to attain task

goals. Using video analysis, difficulties experienced by the people with TBI

during a meal preparation and grocery shopping task, and the cognitive assis-

tance provided by the occupational therapists in response to these difficulties,

were documented. Statistical analyses were also completed to identify the

main difficulties and types of cognitive assistance provided during the evalua-

tion, for the whole group and depending on their level of independence.

Results: Nine types of cognitive assistance were used by occupational thera-

pists, including implicit (stimulating thought processes), and more explicit

assistance (cueing), to facilitate task performance. When needed, motivational

assistance, which consisted of encouraging participants to think for them-

selves, was also used. Stimulating thought processes was mostly used to sup-

port goal formulation and planning, whereas cueing was used in numerous

instances. Participants with lower levels of independence received more assis-

tance of almost all types to support them.
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Conclusion: Using these findings, training could be developed for caregivers

and occupational therapists to support them in providing minimal and perso-

nalised cognitive assistance. Further research is needed to examine the extent

to which all types of cognitive assistance are effective in helping various cogni-

tive profiles of people with TBI attain optimal independence.
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1 | INTRODUCTION

People with moderate to severe traumatic brain injury
(TBI) may require the use of canes, crutches, or wheel-
chairs to enhance their independence and compensate
mobility impairments. But do parallel means exist to
compensate cognitive deficits? It is well known that peo-
ple with TBI frequently require assistance or cueing for
the completion of complex everyday activities that are
impacted by executive function deficits, such as budget-
ing and meal preparation (Baum et al., 2017; Bottari
et al., 2011; Dubuc et al., 2019). Cognitive rehabilitation
involves both teaching cognitive strategies to the individ-
uals themselves and training caregivers to provide cues/
prompting to facilitate goal-directed activities. However,
as many individuals post severe TBI are discharged home
and continue to have high support needs even 5 years
post-injury (Tate et al., 2020), caregivers are often left to
provide necessary cognitive support 24/7, leading to high
caregiver burden (Lamontagne et al., 2009). But what
knowledge base can be used to help guide these families
as they struggle to provide cognitive support to their
loved ones while also respecting their need to function
on their own despite their deficits and associated risks?
Just as therapists would not consider giving a wheelchair
to someone who can manage with a cane, understanding
how to guide caregivers to provide the right amount and
type of cognitive assistance to facilitate independence,
without limiting the TBI person’s desire for autonomy,
remains a priority. Hence, there is an urgent need to initi-
ate research studies designed to provide a greater under-
standing of the concept of cognitive assistance and how
well-designed assistance can help people with TBI regain
more control over their lives and optimise their
independence.

Cognitive assistance is defined as verbal, visual, audi-
tory, or gestural cues provided to people with cognitive
impairments to facilitate greater independence and
ensure safety when performing a task (Olivares
et al., 2016; Serna et al., 2010; Van Tassel et al., 2011).

Contrary to physical assistance, cognitive assistance aims
to support cognitive processes, similar to ‘a form of sup-
ported thinking’ (Le Dorze et al., 2014, p. 12). Such assis-
tance supports people living with cognitive deficits in
their daily activities and can be provided by a person
(e.g., informal or formal caregivers and occupational
therapists) or through technology (Best et al., 2013;
Seelye et al., 2012; Wang et al., 2014).

Chard et al. (2009) and Seelye et al. (2012) previously
stated the importance of providing assistance in a pro-
gressive manner. This principle of using progressive assis-
tance, first using nonspecific prompts (e.g., Can you stop
and check where you are up to?) followed by specific cues,
was described in various approaches in cognitive rehabili-
tation, including in the context of error-based learning
(Ownsworth et al., 2017), the training of metacognitive
strategies such as CO-OP (Dawson et al., 2009), and the
multicontext approach (Toglia et al., 2011, 2010). By pro-
viding such progressive assistance, therapists can help
people with TBI identify and correct errors (i.e., self-dis-
covery), as well as use relevant strategies, thus optimising
their self-awareness and ability to generalise learnings.

Serna et al. (2010) further described cognitive assis-
tance provided through technology specifying that
assistance should be (1) not more than necessary, (2) pro-
vided at the right moment, (3) acceptable to the person,

Key Points for Occupational Therapy
• Nine types of cognitive assistance were pro-
vided, including implicit (stimulating thought
processes) and explicit assistance (cueing).

• Motivational assistance was provided to
encourage participants to do as much as possi-
ble on their own.

• Motivational and implicit assistance were pro-
vided to most participants to optimise their
independence.
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(4) perceptible and (5) efficient in helping the person
attain the goals. Coherent with this description of cogni-
tive assistance, Ylvisaker et al. (2003) highlighted the use-
fulness of ‘supported cognition’ as a way of mentoring
people with TBI when completing complex everyday
activities. This person-centred and interactive approach is
embedded in a contextualised paradigm, which empha-
sises the context, routines, and natural supports of the
person with TBI (Ylvisaker et al., 2002). Supports such as
modeling and cueing provided within a functional perfor-
mance context (e.g., meal preparation within the person’s
home) facilitate engagement and accomplishment of
meaningful tasks. Nonetheless, providing such contextua-
lised and progressive assistance when supporting people
with TBI in everyday activities (i.e., only how much and
only when necessary) requires a solid understanding of
the underlying cognitive processes associated with
observed difficulties, as well as the types of cognitive
assistance that are necessary in multiple contexts.

One means of examining assistance in relation to
underlying difficulties is to explore the assistance that is
provided within assessment contexts where the assistance
needs of individuals with physical or cognitive deficits
are determined, such as with the Instrumental Activities
of Daily Living (IADL) Profile (Bottari et al., 2010b). The
IADL Profile is an ecological evaluation tool that explic-
itly aims to determine optimal abilities and the degree of
independence of individuals with brain injury while pro-
viding them with minimal assistance to accomplish com-
plex everyday tasks (Bottari et al., 2010b). Based on the
model of Lezak (1982) on executive functioning,
the IADL Profile assesses experienced difficulties on the
basis of four task-related operations, which are the ability
to formulate a goal, plan, carry out the plan, and verify
goal attainment. Using this evaluation, occupational ther-
apists can qualify observed difficulties and their impact
on performance and test within the assessment process
potential interventions and types of cognitive assistance
that could then be included in the intervention plan to
support the person in relation to these difficulties in
everyday activities (Coelho et al., 2005; Gagnon-Roy
et al., 2021). In one of the rare studies of cognitive assis-
tance within an evaluation context, Gagnon-Roy et al.
(2021) explored the clinical reasoning used by occupa-
tional therapists when deciding the amount and types of
cognitive assistance to provide to individuals with TBI
during the IADL Profile evaluation (Bottari et al., 2010b).
In this study, numerous factors were found to explain
how therapists progressively provide cognitive assistance,
including the ‘Presence of safety and/or emotional
issues’, ‘Lack of progress in the task’, and ‘Requests for
help’. In their analysis, the authors emphasised the link
between the person’s difficulties and behaviours and the

amount and type of cognitive assistance provided in
response. Using this same context (i.e., during the IADL
Profile), Le Dorze et al. (2014) completed a detailed anal-
ysis of contextualised cognitive assistance provided ver-
bally to facilitate the performance of two individuals with
severe TBI when planning a single task, that is, obtaining
an information consisting of a schedule of inter-city bus
departures. For both participants, restarting their think-
ing, which was an implicit assistance aimed at refocusing
the person’s attention towards pursuing the ongoing task,
was frequently used. Direct assistance was often provided
later in the evaluation to help participants’ progress in
the task, when previous more implicit assistance had
failed to help them attain the task goal. However, to our
knowledge, little is known about how contextualised cog-
nitive assistance should be provided to support individ-
uals with various assistance needs during other complex
tasks (e.g., preparing a hot meal) including several task-
related components (e.g., formulating goals and carrying
out the task).

To further understand cognitive assistance, the pre-
sent study aimed to explore the assistance provided ver-
bally by trained occupational therapists to individuals
with TBI during an ecological evaluation administered in
their home and surrounding environment. Specifically,
this study aimed to (1) describe difficulties experienced
by individuals with TBI during the evaluation of multiple
complex everyday tasks and (2) define and identify the
types of cognitive assistance provided verbally in relation
to identified difficulties. As an exploratory search for the
cognitive equivalents of canes, crutches, and wheelchairs,
this study also aimed to (3) explore potential associations
between the level of independence of these individuals
and the amount and types of cognitive assistance pro-
vided to support them. Ultimately, this study should
provide an initial understanding of difficulties experi-
enced by individuals with TBI in complex everyday activ-
ities carried out in a real-world environment and how
cognitive assistance can be provided to support them.

2 | METHODS

2.1 | Study design

This study was conducted using a conversion mixed
design (Corbière & Larivière, 2014) with video data anal-
ysis (Nassauer & Legewie, 2018). This mixed method
design was chosen as it allowed us to collect and analyse
data using one methodological approach, here qualita-
tive, followed by a conversion or transformation of the
data using the other approach, here quantification, to
enrich the analysis process (Bazeley, 2017; Teddlie &
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Tashakkori, 2006). Moreover, videos were selected as the
primary way of collecting data as they provide a unique
opportunity to examine experienced difficulties and cog-
nitive assistance embedded within a context, social inter-
actions, and sequence of actions (Nassauer &
Legewie, 2018; Pierce, 2005). Such designs are increas-
ingly used in qualitative research (e.g., Lynch and Stanley
(2018); Patterson et al. (2021)). First, qualitative data
were analysed to identify and describe in an inductive
manner difficulties experienced by individuals with TBI
during three complex tasks, and various types of cogni-
tive assistance provided by trained occupational thera-
pists. Second, video data were again analysed to quantify
the difficulties experienced by the individuals with TBI,
and the types of cognitive assistance provided in
response. Included videos were part of a database of
approximately 100 videos of individuals with moderate to
severe TBI tested with the IADL Profile in an earlier
study (Bottari et al., 2009b). Each evaluation was com-
pleted by one of three occupational therapists previously
trained with the IADL Profile, accompanied by an
observer. The ethical review board of the Centre for
Interdisciplinary Research in Rehabilitation of Greater
Montreal (CRIR-1173-0616) approved this study, and all
participants consented to being filmed and that their
videos be used in studies linked to the IADL Profile tool.

2.2 | Participants

Using purposive sampling, various participants living
with a moderate to severe TBI, aged between 16 and
65 years and videotaped during their assessment with the
IADL Profile were selected. The severity of the partici-
pants’ TBI was estimated using the Glasgow Coma Scale
score (severe = score of 8 and less; moderate = between
9 and 12) (Teasdale & Jennett, 1974) and the duration of
post-traumatic amnesia (moderate = 1–14 days;
severe = several weeks). First, potential participants were
identified in collaboration with the last author (CB) who
was involved in previous studies on the IADL Profile,
based on independence scores and difficulties experi-
enced during the IADL Profile, as recorded in their
research files from the previous study (Bottari
et al., 2009b). Participants were selected if they
(1) required cognitive assistance to progress in at least
one operation (i.e., formulating a goal, planning, carrying
out, and verifying goal attainment) of one of the three
tasks, (2) presented a broad variety of difficulties typically
observed in this clientele, and (3) provided a range of
independence levels and living contexts. Second, videos
of potential participants were screened to ensure their
compliance with inclusion criteria. Sampling of

participants was deemed complete once video analysis of
included participants revealed data saturation in terms
of the types of cognitive assistance provided verbally by
the evaluators. More specifically, data saturation was
defined as the point where no new types of cognitive
assistance were identified, despite variabilities in terms of
participant difficulties, levels of independence, living con-
texts, and evaluators (Fusch & Ness, 2015).

Participants included in the present study were
assessed by three trained occupational therapists working
with TBI clients in rehabilitation centres (CB, CL, and
MT). They had no previous contact with the participants
and had little information (e.g., contraindications) before
the evaluation. All three evaluators were previously
trained with the IADL Profile, including how to provide
minimal and personalised cognitive assistance during the
evaluation. Training was provided through a 3-day work-
shop and observations of 5 to 10 evaluations adminis-
tered by the tool developer (CB). In addition, to learn
how to administer and score the IADL Profile, occupa-
tional therapists were made aware of the impact of cogni-
tive assistance on their analysis of the performance of
their clients, and the need to provide assistance only
when and how much was required. Their level of clinical
experience varied greatly: MT had limited clinical experi-
ence, whereas CL and CB had respectively 5 and 10 years
of experience with the clientele. However, both CL and
MT had the opportunity to observe, videotape and discuss
evaluations completed by CB to ensure compliance of
their evaluations to the tool’s guidelines.

2.3 | Data collection and analysis

2.3.1 | Evaluation tool

The IADL Profile, an ecological observation-based tool,
was chosen to examine the phenomenon of cognitive
assistance as it was designed to determine the difficulties
experienced by individuals with TBI within tasks carried
out in their home and surrounding environment and
explore related assistance needs. This evaluation tool doc-
uments independence in eight everyday tasks on the
basis of four task-related operations that particularly con-
sider executive functions, defined as the ability to (1) for-
mulate a goal, (2) plan, (3) carry out the plan to reach the
goal, and (4) verify goal attainment (Lezak, 1982). More
precisely, this psychometrically sound ecological tool
(Bottari et al., 2009a, 2009b, 2010a, 2010b) comprises
three scenarios carried out in the person’s home and sur-
rounding environment, of which three tasks were
included in this study: going to the grocery store, shop-
ping for food, and preparing a hot meal. These tasks were
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selected as meal preparation is an intervention priority
for individuals with severe TBI (Levasseur et al., 2016).
Using a minimally directive approach, the IADL Profile
promotes the exploration of both goal formulation and
planning by allowing individuals to identify their own
goals and plans in interaction with their real-world envi-
ronment. Throughout the administration of the IADL
Profile, the therapist must provide only a minimal
amount of personalised and progressive cognitive assis-
tance to facilitate the individual’s progression towards
the goal of the task. Using a non-structured approach,
assistance is provided in a dynamic way based on the
individual’s difficulties and the evaluator’s clinical rea-
soning and growing understanding of their patient’s
assistance needs (Gagnon-Roy et al., 2021). By providing
the least amount of cognitive assistance, and only when
necessary, the evaluator can document difficulties experi-
enced by the person and their optimal level of indepen-
dence (i.e., optimal capacity for independent thinking
when performing a task) in their daily activities within
their home and surrounding environments. Based on this
premise, assistance is only provided in a progressive man-
ner in case of safety and/or emotional issues, and inabil-
ity to progress in the task (Gagnon-Roy et al., 2021). The
time lapse between an observed difficulty and the provi-
sion of an assistance is not specified in the IADL Profile
guidelines. However, except when safety issues are
observed, it far exceeds similar studies that suggest wait-
ing about 15 s prior to providing feedback on an error
(e.g., Thomas & Marsiske, 2014).

The IADL Profile is scored on a total of 118, corre-
sponding to the summation of the scores obtained per
task-related operations for each task. For each operation,
independence is scored using a five-point ordinal rating
scale: Independent (4); Independent with difficulty (3);
Requiring verbal or physical assistance (2); Requiring
verbal and physical assistance (1); and Dependent (0). An
average score is then calculated per task and interpreted
using the same scale. For example, a person who had a
score of 2.75 for meal preparation (3; 2; 3; 3) will be
considered independent with difficulty for this task.
Inter-rater reliability of the IADL Profile was found to
be moderate to almost perfect (Bottari et al., 2010b).

2.3.2 | Video data analysis—Creation
of codes

Of the 50 potential participants that were screened,
45 videos from IADL Profile evaluations met inclusion
criteria and were included in the study. This number of
participants was deemed sufficient to obtain and ensure
saturation of potential types of cognitive assistance and

difficulties, as no more codes were identified after coding
of the first 20 videos. These were analysed using the cycle
of coding and analysis described by Jacobs et al. (1999).
This cycle was pertinent for this study as it allows the
integration of both qualitative and quantitative
approaches. Using an evolving extraction grid, three of
the authors (MGR, SB and GP) repeatedly watched and
discussed the videos to generate preliminary codes about
the different difficulties individuals with TBI experienced
during the evaluation and the types of cognitive assis-
tance that were provided by the evaluators to facilitate
task progression and safety. For each moment of diffi-
culty and assistance, qualitative data such as the content
and the context of the difficulty or the assistance, the
interactions between the participant with TBI and
the occupational therapist, as well as nonverbal informa-
tion influencing how the assistance was interpreted by
the participant with TBI (e.g., question-specific tone,
reassurance, and encouragement including nodding)
were documented. Experienced difficulties were
documented using the IADL Profile operation-based
task-analysis guidelines (Bier et al., 2016; Bottari
et al., 2009b, 2010b). Based on the model of Lezak (1982),
this task analysis allowed us to document observed
behaviours in terms of difficulties when formulating
goals, planning, carrying out the task, and verifying the
attainment of the goal, thus providing a context in which
assistance was provided. The types of cognitive assistance
provided verbally by the evaluators were coded and
defined based on work by Le Dorze et al. (2014). When
applicable, we identified and defined new difficulties and
types of cognitive assistance observed within the
videos, following discussion between the three authors
who did the coding (MGR, SB, and GP), and added these
to the extraction grid until data saturation. As a final
step, the final extraction grid was validated with two
senior authors of the study: an expert in adult
communication disorders (GLD), the author of the IADL
Profile and one of the three evaluators who assessed
participants (CB).

2.3.3 | Video data analysis—
Quantitative data

Videos lasted between 1.5 and 4 hours. They were care-
fully viewed and analysed with the final extraction grid
by at least two of the co-authors (MGR, SB, and GP)
using StudioCode (VOSAIC, 2016). Two sets of three
videos were coded by SBR and simultaneously by another
member of the research team (MGR or GP) to validate
the previously developed extraction grid. All videos were
then coded by SBR using the final version of the
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extraction grid. Though inter-rater reliability of coding
was not assessed, all videos were independently reviewed
by a second member of the research team (MGR). When
applicable, disagreements were discussed between SBR
and MGR to attain consensus. Moreover, when a thera-
pist provided more than one type of assistance related to
one instance of participant difficulty, all assistance types
were coded.

Following video data analysis, we sought to identify
the most prevalent difficulties and related assistance
types. Thus, we tallied the number of moments where a
type of cognitive assistance and/or a difficulty was coded
in all videos and the number of participants who experi-
enced a specified event. More specifically, we sought to
describe (1) the main difficulties experienced by the par-
ticipants, including by task-related operations and by
task, and (2) the most frequently provided type of cogni-
tive assistance, overall and in response to specific difficul-
ties. To attain these objectives, we first applied
nonparametric statistical analysis using both Friedman’s
ANOVA and a post hoc Wilcoxon test to identify the
main difficulties experienced by participants by task and
operations. These tests were selected as the data was not
normally distributed and analysis of the difficulties expe-
rienced within specific tasks or operations had to be
paired since they all pertained to the same sample of par-
ticipants. Second, to identify only the most prevalent
types of assistance in response to a specific difficulty, only
the types of cognitive assistance that were provided to at
least five participants and 10 times in total were pre-
sented in the results. Finally, for objective 3, which was
to explore potential associations between the level of
independence of the participants and the amount and
types of cognitive assistance provided to support them,
participants were distributed into three even groups
based on their level of independence on the IADL Profile
for all eight tasks: the 15 participants with the lowest
scores on the IADL Profile (#1); the15 participants with
the middle scores (#2); and the 15 participants with the
highest scores (#3). Such comparisons between groups
based on scores on the IADL Profile had previously found
an association between the total score on the IADL Pro-
file, and concomitant variables related to the injury
(i.e., post-traumatic amnesia and coma duration) and
executive functioning (scores at the Tower of London
and WMI of WMSIII) (Bottari et al., 2009a). When appli-
cable, observed differences between groups were vali-
dated using the following statistical tests: ANOVA for
continuous variables, and Fisher’s exact tests for categori-
cal variables and proportions due to the small number of
participants. Because the data were not normally distrib-
uted, nonparametric statistical analysis using the
Kruskal–Wallis H test was then completed to explore

differences between groups regarding the total number of
assistances and the types of cognitive assistance that were
provided. When differences were significant, a post hoc
Dunn–Bonferroni test was completed to compare groups.
The same analyses were undertaken to explore variations
between groups in terms of the proportion of the total
number of cognitive assistances, and the types of cogni-
tive assistance provided as a function of level of indepen-
dence. All statistical analyses were completed using
SPSS 25.

3 | RESULTS

Of the 45 individuals with TBI included in the study,
17 required an assistive device to move around inside or
outside, either a cane/walker (n = 12) or a wheelchair
(n = 2). According to the IADL Profile results, 28 partici-
pants were considered independent (with or without dif-
ficulty) for the task of meal preparation, 15 required
assistance to progress in the task, and two were judged to
be dependent. Of the participants who were independent,
11 required assistance for at least one operation of the
meal preparation task. For grocery shopping, 23 were
considered independent (with or without difficulty),
15 required assistance, and seven were dependent,
whether they completed the task or not. Of the partici-
pants who were independent, 18 required assistance for
at least one operation of the grocery shopping task. Par-
ticipant characteristics as a whole group and for each
subgroup based on level of independence according to
the IADL Profile are presented in Table 1.

3.1 | Objective 1—Difficulties
experienced by individuals with TBI
during the evaluation of multiple complex
everyday tasks

A total of 862 moments of observed task-related difficul-
ties were documented and judged as requiring assistance
by the evaluators. With respect to task difficulty, the
main difficulties were observed during the meal prepara-
tion task (n = 465, 37 participants), followed by grocery
shopping (n = 287, 37 participants) and going to the gro-
cery store (n = 110, 25 participants). Results showed that
there was a statistically significant difference in the num-
ber of difficulties depending on the task (x2 2ð Þ= 24.307,
p<0.001), including between meal preparation and going
to the grocery store (Z=�4.577, p<0.001), and between
grocery shopping and going to the grocery store
(Z=�3.802, p<0.001). No statistically significant differ-
ence was however noted between grocery shopping and
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TAB L E 1 Characteristics of the participants who required cognitive assistance during the evaluation as a group and based on their total

score on the IADL Profile.

Total
(n = 45)

Group 1—
Lowest scores
(n = 15)

Group 2—
Middle scores
(n = 15)

Group 3—
Highest scores
(n = 15)

Differences
between groups
(p-value)

Score at the IADL Profile (/118), mean
(range)

80.89 (30–109) 56.60 (30–73) 85.07 (75–95) 101.00 (96–109) 0.000*

Age, mean (range) 36.11 (17–64) 40.13 (18–59) 35.93 (18–64) 32.27 (17–57) 0.315

Sex, n (%)

Male 39 (86.7) 13 (86.7) 13 (86.7) 13 (86.7) 1.000

Level of education, years,
mean (range)

Missing data: 1

11.18 (5–18) 11.43 (8–14) 9.80 (5–13) 12.33 (8–18) 0.022*

TBI severity, n (%)

Moderate 12 (26.7) 3 (20.0) 5 (33.3) 4 (26.7) 0.912

Severe 33 (73.3) 12 (80.0) 10 (66.7) 11 (73.3)

Time post-injury, months,
mean (range)

14.32 (2–83) 14.80 (3–83) 15.35 (2–53) 12.80 (5–28) 0.884

PTA duration, days, mean (range) 31.65 (0–150) 42.92 (0–150) 30.90 (0–100) 21.71 (0–61) 0.237

Coma duration, n (%)
Missing data: 8

None 14 (31.1) 4 (26.7) 5 (33.3) 5 (33.3) 0.311

Less than 7 days 5 (11.1) 0 (0.0) 2 (13.3) 3 (20.0)

Between 8 and 14 days 6 (13.3) 5 (33.3) 0 (0.0) 1 (6.7)

More than 14 days 13 (28.09) 4 (26.7) 5 (33.3) 4 (26.7)

Glasgow score (/15) at emergency, n (%)
Missing data: 1

Score of 3 to 8 32 (71.1) 10 (66.7) 11 (73.3) 11 (73.3) 0.052

Score of 9 to 12 5 (11.1) 4 (26.7) 1 (6.7) 0 (0.0)

Score of 13 to 15 7 (15.6) 0 (0.0) 3 (20.0) 4 (26.7)

Living context, n (%)

Alone 9 (20.0) 2 (13.3) 4 (26.7) 3 (20.0) 0.974

With family 33 (73.3) 12 (80.0) 10 (66.7) 11 (73.3)

In a supported-living residence 3 (6.7) 1 (6.7) 1 (6.7) 1 (6.7)

Employment status, n (%)

Returned full time 2 (4.4) 0 (0.0) 1 (6.7) 1 (6.7) 0.487)

Returned part-time 2 (4.4) 1 (6.7) 0 (0.0) 1 (6.7)

Unfit to work 9 (20.0) 3 (20.0) 3 (20.0) 3 (20.0)

Sick leave or in rehab 29 (64.4) 8 (53.3) 11 (73.3) 10 (66.7)

Retired 3 (6.7) 3 (20.0) 0 (0.0) 0 (0.0)

Driving licence, n (%)

Revoked 28 (62.2) 12 (80.0) 12 (80.0) 4 (26.7) 0.003*

Not revoked 15 (33.3) 2 (13.3) 3 (20.0) 10 (66.7)

N/A 2 (4.4) 1 (6.7) 0 (0.0) 1 (6.7)

*Statistically significant (p < 0.05) differences between groups.
Abbreviations: N, number; N/A, not applicable; PTA, post-traumatic amnesia; TBI, traumatic brain injury.
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meal preparation, suggesting that both tasks were more
difficult for participants than going to the grocery store.

With respect to task-related components, all of them,
except for verifying goal attainment (n = 8, 3 partici-
pants), gave rise to many assistances, especially carrying
out the tasks (n = 378, 32 participants). Participants also
experienced difficulties when formulating a goal
(n = 245, 34 participants) and planning (n = 231, 37 par-
ticipants). This was confirmed by a statistically significant
difference in the number of difficulties depending on the
task-related components (x2 2ð Þ= 51.327, p<0.001).
The number of difficulties encountered by the partici-
pants when verifying goal attainment was statistically sig-
nificantly less than the difficulties encountered during all
other operations (goal formulation: Z=�4.882,
p<0.001; planning: Z=�5.312, p<0.001; carrying out
the task: Z=�4.821, p<0.001), suggesting that goal for-
mulation, planning and carrying out a task were

significantly more difficult for participants than verifying
goal attainment.

To further understand the difficulties of the partici-
pants with TBI, observed moments of task-related diffi-
culties were detailed in terms of issues experienced by
the person using the IADL Profile task-analysis guide-
lines (see Table 2). Pertaining to goal formulation, 34 par-
ticipants required at least one assistance to help them
find a solution appropriate to the evaluation scenario
specified by the evaluator, for a total of 235 moments of
assistance. With respect to planning, difficulties mainly
arose when identifying alternatives (n = 110; 25 partici-
pants) and making a choice (n = 66; 19 participants). In
terms of carrying out the task, the main difficulties
included difficulty finding items in the environment such
as in the grocery store (n = 104; 16 participants) and
modifying plans as needed (n = 102; 17 participants).
Finally, participants with TBI frequently required

TAB L E 2 Participants’ difficulties by task-related component, in terms of the overall frequency of difficulty and the number of

participants who experienced each difficulty.

Task-related component Difficulties Example of difficulties

Goal formulation • Difficulty finding an appropriate solution
(n = 235; 34 participants)

• Difficulty identifying the goal of going to the
grocery store since it is implicitly alluded to at
the outset of the evaluation as the participant
was provided $20 to prepare to receive
unexpected guests

Planning • Difficulty considering conditions (n = 8; 5
participants)

• Difficulty identifying alternatives (n = 110; 25
participants)

• Difficulty choosing an alternative (n = 66; 19
participants)

• Difficulty developing a plan (n = 24; 11
participants)

• Difficulty considering their own physical and
cognitive abilities when choosing a recipe

• Difficulty finding means to go to the grocery
store (i.e., difficulty identifying alternatives
such as walking, using public transportation,
or driving)

• Difficulty choosing a recipe between various
options

• Difficulty identifying the steps to prepare a
specific recipe

Carrying out • Difficulty initiating the task (n = 45; 17
participants)

• Difficulty identifying errors/problems (n = 65;
11 participants)

• Difficulty modifying a plan while carrying out
the task (n = 102; 17 participants)

• Difficulty finding items (n = 104; 16
participants)

• Difficulty making a decision (n = 48; 22
participants)

• Difficulty initiating cooking after coming back
from the grocery store

• Difficulty identifying safety issues such as
forgetting a hot burner on the stove

• Difficulty adapting the cooking when
confronted with unexpected problems (e.g.,
the food is not cooked)

• Difficulty finding items in the kitchen or the
grocery store

• Difficulty choosing between two items when
grocery shopping

Verification • Difficulty accepting or rejecting the result
(n = 8; 3 participants)

• Difficulty identifying a meal as acceptable or
unacceptable, and resuming the task if it is the
latter

Other • Difficulty staying focused on the task (n = 47;
11 participants)

• Frequently talks about off-task subjects
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TAB L E 3 Definitions of the types of cognitive and motivational assistance provided during the IADL Profile evaluation.

Type of assistance Definition Example

Cognitive assistance

Repeating the
instructions

Repeat the initial instructions to help the person start
thinking about the task. Mainly used at the
beginning of the evaluation.

The person with TBI says that they do not remember
the initial instructions.

‘Without knowing it, you invited my assistant and me
to have lunch with you. Please get ready to receive
us. We will assume any incurred expenses for a
maximum of $20. Can you tell me in your own
words what I have just explained to you?’

Stimulating
thought
processes

Encourage the person to verbalise the plan they appear
to be thinking about, or to begin planning, or to
think about other ideas/alternatives.

The person with TBI asks the evaluator how they
could go to the grocery store.

‘What are your options? How can we go to the grocery
store?’

The person with TBI has difficulty formulating the
goal of grocery shopping.

‘If you want to get some [broccoli and rice], what could
you do?’

Reactivating a
memory/
knowledge

Have the person recall a memory or previous knowledge
about something that can help them progress in the
task. This gives the person the opportunity to
consider a different context.

Despite previous assistance, the person with TBI
remains inactive and is unable to find an idea of a
meal they could prepare.

‘What are the meals that you were preparing [before
TBI]?’

Recalling an
element

Repeat a statement that was previously said by the
person.

The person with TBI offers to prepare a meal with
ingredients that they have at home.

‘You have $20. What is it for?’

Scaffolding Bring the person’s attention to an element of a previous
valid response.

Because they do not have certain ingredients at
home, the person with TBI suggests a new menu,
just rice without vegetables.

‘Would you like to buy something at the grocery store
[…] to complement your rice?’

Restarting
thought
processes

Revive the person’s thinking and/or planning when they
appear to have stopped. This type of assistance was
coded only when there was evidence that the person
had previously begun the process of planning the
task.

The person with TBI remains inactive and silent after
receiving implicit assistance from the evaluator
about the task to complete.

‘What are we going to do?’

Action priming Invite the person to start putting their plan into action.
The goal is to help the person transition from
planning the task to carrying it out.

After explaining that they would like to cook some
macaroni, the person with TBI remains seated
and discusses unrelated subjects.

‘So, shall we go?’

Challenging Bring certain errors made by the person to their
attention, either an error affecting the success of the
task at hand or an error leading to a potentially
dangerous situation.

The person with TBI forgets their meat on the
counter.

‘Do you usually leave your meat on the counter?’

Cueing Provide a new element or additional information to the
person to help them progress in the task.

At the grocery store, the person with TBI is searching
for an item.

‘It will be in the cake aisle.’
The person with TBI has difficulty finding a way to

go to the grocery store.
‘Could we go [to the grocery store] by car?’
The person with TBI has difficulty following the

recipe as he chose a recipe that was too difficult
for him

‘I think you have put enough oil.’
(Continues)
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assistance to stay focused on the task at hand, whether
during goal formulation, planning, or carrying out the
task (n = 47; 11 participants). In summary, participants
with TBI mainly experienced difficulties when formulat-
ing the goal of grocery shopping, identifying a choice of
meal, planning it accordingly, and carrying it out safely
while adapting themselves when confronted with diffi-
culties, thus requiring cognitive assistance to help them
progress in the tasks.

3.2 | Objective 2—Cognitive assistance
provided to individuals with TBI during an
ecological evaluation administered in their
home and surrounding environment

As presented in Table 3, nine types of cognitive assistance
were identified throughout the coding process. Cognitive
assistance varied in level of implicitness, including implicit
assistance such as stimulating and restarting thought pro-
cesses, as well as more explicit assistance like cueing.
Overall, cueing (n = 295; 40 participants) and stimulating
thought processes (n = 86; 22 participants), which was fre-
quently one of the first provided cognitive assistance, were
the two most frequently used types of cognitive assistance.

Moreover, throughout the coding process, the evalua-
tors often had to encourage participants to engage in the
task and be as independent as possible (n = 187; 40 par-
ticipants). This was coded as ‘encouraging indepen-
dence’, under a separate category, called motivational
assistance. These results were coded and reported sepa-
rately, as (a) this type of stimulation does not impact
overall scoring of independence within the context of the
IADL Profile, that is, a person will not be scored as hav-
ing required cognitive assistance, (b) but was largely used
by the evaluators and was often provided when partici-
pants experienced difficulties.

Table 4 presents the main types of cognitive and moti-
vational assistance that were provided by the evaluators in

response to the participants’ difficulties. Numerous types
of cognitive assistance were widely provided to help par-
ticipants formulate a goal, including cueing (n = 63;
25 participants), stimulating thought processes (n = 33;
14 participants), recalling a task element (n = 28; 15 par-
ticipants) and reactivating a memory/knowledge (n = 22;
13 participants). Motivational assistance was also fre-
quently used to help participants formulate their goals
(n = 30; 16 participants). These results suggest that evalu-
ators used a broad variety of types of assistance to support
goal formulation in individuals with TBI. With respect to
planning, cueing was overall the most often employed
type of cognitive assistance, though stimulating thought
processes was also frequently used to help participants
identify alternatives (n = 24; 13 participants). With
regards to carrying out the task, cueing was the major type
of cognitive assistance provided by the evaluators. More
specifically, they frequently provided cueing when the
person experienced difficulty identifying errors/problems
and modifying the plan accordingly (respectively n = 40;
9 participants and n = 58; 14 participants), and finding
items either in the grocery store or in the kitchen (n = 64;
13 participants). Alternatively, motivational assistance
such as encouraging independence was frequently used
when the person had difficulty making a choice (n = 35;
9 participants). As many participants had difficulty staying
focused on the evaluation, assistance was often provided
to restart their thought processes and bring them back to
the task at hand (n = 20; 8 participants).

3.3 | Objective 3—Potential associations
between the level of independence of the
participants and the amount and types of
cognitive assistance provided to
support them

Finally, associations between the assistance needs of the
participants and their level of independence on the IADL

TAB L E 3 (Continued)

Type of assistance Definition Example

Motivational assistance, which is not considered as cognitive assistance when scoring task performance in the context of the IADL
Profile

Encouraging
independence

Remind and encourage the person to do as much as
possible by themselves. This also aims to ensure that
the person feels personally engaged in the task.
Contrary to cognitive assistance, encouraging
independence does not aim to support task-related
operations (e.g., formulating goals, planning,
carrying out, and verifying the attainment of the
goal) and is thus not coined as assistance.

The person with TBI asks if they should go to the
grocery store with a walker or in a wheelchair.

‘That’s up to you to decide.’
‘I’ll let you decide’
‘Do as you wish’
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Profile were explored. Overall, the group with the lowest
level of independence (#1) received a larger number of
assistances in total and of almost all types of assistance
compared to the group with the highest level of indepen-
dence (#3), whether it was implicit or explicit assistance.
In fact, there was a statistically significant difference in

the total number of cognitive assistances received by each
of the three groups (x2 2ð Þ= 10.784, p= 0.005) with a sig-
nificant difference between the groups #1 and #3
(p= 0.003). Regarding the types of assistance that were
provided, statistically significant differences between
groups emerged for five types of cognitive and

TAB L E 4 Main types of cognitive and motivational assistance provided in total in response to the participants’ difficulties and in terms

of the number of participants for which it was used.

Difficulty by task-related operation

Types of assistance most frequently provided in response to an
underlying difficultya

Cognitive assistance Motivational assistance

Goal formulation Difficulty finding an appropriate
solution

• Cueing (n = 63; 25 participants)
• Stimulating thought processes
• (n = 33; 14 participants)
• Recalling an element (n = 28; 15

participants)
• Reactivating a memory/

knowledge (n = 22; 13
participants)

• Challenging (n = 18; 13
participants)

• Scaffolding (n = 17; 10
participants)

• Restarting (n = 14; 7
participants)

• Repeating the instructions (n =

10; 8 participants)

Encouraging independence (n = 30;
16 participants)

Planning Difficulty identifying alternatives • Stimulating thought processes
(n = 24; 13 participants)

• Cueing (n = 24; 11 participants)
• Reactivating a memory/

knowledge (n = 10; 6
participants)

Encouraging independence (n = 25;
17 participants)

Difficulty choosing an alternative • Cueing (n = 13; 9 participants) Encouraging independence (n = 29;
14 participants)

Difficulty developing a plan Encouraging independence (n = 10;
8 participants)

Carrying out Difficulty initiating the task • Action priming (n = 16; 7
participants)

Encouraging independence (n = 19;
13 participants)

Difficulty identifying errors/
problems

• Cueing (n = 40; 9 participants)
• Challenging (n = 21; 6

participants)

Difficulty modifying a plan while
carrying out the task

• Cueing (n = 58; 14 participants)
• Stimulating thought processes

(n = 10; 5 participants)

Encouraging independence (n = 15;
8 participants)

Difficulty finding items • Cueing (n = 64; 13 participants) Encouraging independence (n = 11;
18 participants)

Difficulty making a decision Encouraging independence (n = 35;
9 participants)

Other Difficulty staying focused on the
task

• Restarting (n = 20; 8
participants)

aOnly types of cognitive and motivational assistance provided to at least 5 participants and 10 times in total for a specific difficulty are presented in the table.
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motivational: reactivating a memory/knowledge
(x2 2ð Þ= 7.289, p= 0.026), recalling an element
(x2 2ð Þ= 8.797, p= 0.012), restarting thought processes
(x2 2ð Þ= 8.394, p= 0.015), cueing (x2 2ð Þ= 7.604,
p= 0.022) and encouraging independence (x2 2ð Þ= 8.886,
p= 0.012). For each of these types of assistance, a post
hoc comparison showed that the group with the lowest
level of independence (#1) received a significantly higher
number of assistances than the group with the highest
one (#3), with all ps < 0.05.

Nonetheless, when focusing on the proportion of
times each type of assistance was provided to the groups
(calculated by considering the amount of one specific
type of assistance divided by the overall total number of
assistances, see Figure 1), only one type of assistance
emerged as statistically different between groups, which
was recalling an element (x2 2ð Þ= 6.500, p= 0.039), and
another as almost significant, being reactivating a mem-
ory/knowledge (x2 2ð Þ= 5.962, p= 0.051). No differences
between groups were noted for recalling an element fol-
lowing the post hoc analysis (p>0.075). Nonetheless,
occupational therapists seemed to be more likely to reac-
tivate a memory/knowledge and recall an element when
supporting participants with middle level of indepen-
dence (#2) compared with the other two groups. Further-
more, a large portion of the assistance provided to

participants with the highest level of independence (#3)
aimed to encourage them to do as much as they could on
their own (i.e., motivational assistance, around 47% of
the total assistance they received). Consequently, though
participants from group #1 received a higher number of
almost all types of assistance, these results suggest that
assistance such as recalling an element and reactivating a
memory/knowledge could be a pertinent tool to support
participants with middle level of independence according
to the IADL Profile, as well as encouraging independence
for those with a higher level of independence.

4 | DISCUSSION

As an exploration of minimal and progressive cognitive
assistance, this mixed methods study analysed how cog-
nitive assistance was offered by occupational therapists
specialised in cognitive rehabilitation in response to diffi-
culties experienced by individuals with TBI and the
impact of the latter difficulties in meal preparation and
grocery shopping tasks. Overall, 12 underlying difficulties
pertaining to the four task-related operations were identi-
fied in this study. Of those, nine were from the IADL
Profile operation-based task-analysis guidelines (Bier
et al., 2016; Bottari et al., 2009b, 2010b), which are based

F I GURE 1 Mean proportion of the total number of assistances provided to the participants based on their IADL Profile scores, by type

of cognitive and motivational assistance.
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on the model of Lezak (1982), and three were added to
capture other underlying difficulties observed in people
with TBI, such as attention (Cicerone et al., 2022; Gode-
froy et al., 2010; Tate et al., 2014) and visual search defi-
cits (Merezhinskaya et al., 2019; Schmitter-Edgecombe &
Robertson, 2015). Formulating the goal of grocery shop-
ping, as well as planning and carrying out the meal prep-
aration task, was identified as problematic for most
participants, including difficulties in identifying the need
to buy items at the grocery store, finding and choosing
adequate alternatives of what meal to cook, finding items
in the kitchen, and adapting their plan while carrying
out the tasks. Nine types of cognitive assistance, as well
as one type of motivational assistance, were provided to
the participants to support them to attain task goals.
Although difficulties and assistance needs varied between
participants, cueing and implicit assistance such as stim-
ulating thought processes were the main types of cogni-
tive assistance provided during the evaluation.
Occupational therapists also frequently encouraged inde-
pendence in the ongoing task before providing cognitive
assistance. Moreover, though participants with the lowest
level of independence received a higher number of
almost all types of assistances, a larger portion of the
assistance provided to participants with higher levels of
independence aimed to help them recall an element of
the task at hand, reactivate a memory or knowledge, and
encourage them to do as much as they could on
their own.

4.1 | Clinical implications

Stimulating thought processes was frequently used to
help participants progress in the task. This type of assis-
tance was often one of the first provided after encourag-
ing independence when participants were confronted
with a difficulty, even later on in the evaluation.
Although implicit assistance such as stimulating thought
processes was rarely sufficient to help participants pro-
gress in the task, it has been found to be helpful in other
contexts (Boyd & Sautter, 1993) and could thus be helpful
in supporting people with TBI who have a higher level of
independence. Moreover, we expect that these assis-
tances, in addition to motivational assistance, may have
positively influenced most participants’ readiness to pur-
sue the evaluation despite the difficulties they experi-
enced and provided them an opportunity to use their
cognitive abilities and strengths. Motivational assistance
and implicit cognitive assistance such as stimulating
thought processes could therefore be a pertinent first step
when helping people with TBI progress in a
complex task.

Many participants required cueing later in the evalua-
tion to help them progress in the tasks, especially those
with lower levels of independence. This is consistent with
other studies that have described cues as a way of opti-
mising the independence and safety of individuals with
cognitive deficits (Chard et al., 2009; Serna et al., 2010;
Thomas & Marsiske, 2014; Van Tassel et al., 2011). Con-
sidering the opportunities motivational and implicit assis-
tance provides for the person to use their abilities and
strengths, we suggest however that cueing should be used
sparingly, only after the person has been encouraged and
given opportunities to think through the task as indepen-
dently as possible when confronted with a specific diffi-
culty. Recalling an element and reactivating a memory/
knowledge, which were more likely to be provided to the
participants with middle scores on the IADL Profile com-
pared with the two other groups, are types of cognitive
assistance that may be provided as a middle ground when
implicit assistance is not enough, before progressing to
more explicit cues. Furthermore, by reminding the per-
son to use their own abilities using motivational assis-
tance while providing just enough cognitive assistance in
the process to help attain their goals, occupational thera-
pists may empower the person to complete complex
everyday tasks that may have been abandoned otherwise
and highlight their strengths and successes throughout
the evaluation. Interventions guided by the results of an
evaluation such as the IADL Profile could then build on
the person’s strengths, such as in other strengths-based
approaches, and further empower individuals with TBI
(Hammell, 2016; Ylvisaker et al., 2003).

Recommendations for providing progressive assis-
tance, first through encouragements and implicit assis-
tance to help the person use their own abilities and then
by providing cueing, should be used when intervening
and supporting people with TBI in their home and sur-
rounding environments. Cognitive assistance is known to
be a key ingredient in numerous cognitive rehabilitation
interventions with people with TBI, including error-based
learning (Ownsworth et al., 2017) and metacognitive
strategies such as the guided discovery component of the
CO-OP intervention (Dawson et al., 2013) and the multi-
context approach (Toglia et al., 2011, 2010). In these
instances, occupational therapists support problem solv-
ing as well as self-awareness by asking questions and pro-
gressively providing cues to support self-discovery.
Second, most people with TBI continue to require human
support for meal preparation and nutrition (Lamontagne
et al., 2009). A better understanding of how caregivers
can provide assistance and the types that could be used
to support the performance of their loved ones in com-
plex everyday activities (including help with using adap-
tations and assistive technologies) without doing the task
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for them thus remains important. Finally, technological
avenues, such as assistive technology for cognition, smart
technologies and machine learning (Seelye et al., 2012),
are a promising way of providing assistance according to
the person’s actions and context in a manner that
empowers them and supports their cognition
(Tekemetieu et al., 2021, 2022). Findings from the current
study could support further personalization of the assis-
tance provided by these technologies by identifying the
types of assistance to provide according to the person’s
difficulties.

4.2 | Limitations

Although a total of 45 participants with TBI were
included in this study, we were able to document cogni-
tive assistance provided by only three occupational thera-
pists, that is, all the occupational therapists involved in a
previous study with the IADL Profile (Bottari
et al., 2009b). Further studies including more trained
occupational therapists, as well as less experienced ones,
will be necessary to improve the generalizability of our
results. In terms of coding, inter-rater reliability was not
formally assessed. However, all videos were reviewed by
at least two members of the research team. Moreover, the
extent to which each unique moment of assistance suc-
cessfully helped participants could not be formally
assessed as the latter were generally provided in a succes-
sive manner with any one person, each building on the
previous one. Consequently, we were not able to identify
which types of cognitive and motivational assistances
were effective to support each observed difficulty. None-
theless, by documenting the types of assistance naturally
provided by occupational therapists in response to spe-
cific difficulties, we were able to describe potential tools
to support individuals with TBI when confronted with
difficulties, while assessing their full potential. Further
studies are required to better understand how each
unique moment of assistance may help a person progress
in tasks, as well as their gradation over time. Finally, self-
awareness of the individuals with TBI was not assessed,
despite its impact on functional outcomes (Toglia &
Goverover, 2022). Further studies focusing on cognitive
assistance should assess this ability and explore how it
could influence how assistance is provided.

4.3 | Conclusion

Expanding on previous findings on cognitive assistance,
the current study described in detail the cognitive and
motivational assistance provided by occupational

therapists in relation to the difficulties experienced by
individuals living with moderate to severe TBI during
meal preparation and grocery shopping tasks. Just as a
wheelchair is not provided right away for physical limita-
tions if not necessary, participants were not given explicit
cueing before being first provided the opportunity to
think through the task and find a solution by themselves,
albeit requiring improvement. Furthermore, various ways
of supporting cognitive deficits, such as challenging,
restarting, and scaffolding, were described and illus-
trated. This detailed description of cognitive and motiva-
tional assistance is a first step towards developing a
framework to better understand cognitive deficits and
how to support them in a manner that supports the cog-
nition of individuals with TBI and empowers them
(Tekemetieu et al., 2021, 2022). Using this knowledge,
training could be developed for caregivers and occupa-
tional therapists to support them in providing the optimal
level of assistance in everyday activities according to the
person’s abilities and needs, including their ability to
understand and interact with others (Togher et al., 2014).

AUTHOR CONTRIBUTIONS
The authors declare that they all have contributed signifi-
cantly and that they are all in agreement with the content
of the manuscript. Mireille Gagnon-Roy led the project
under the supervision of Carolina Bottari and Nathalie
Bier, conceptualized the findings, and wrote the manu-
script. Stéphanie Boulé-Riley and Guillaume Paquette
completed the formal analysis. Nathalie Bier, Guylaine
Le Dorze, Mélanie Couture, and Carolina Bottari vali-
dated the methodology and results. All authors reviewed
the manuscript.

CONFLICT OF INTEREST STATEMENT
The authors had no financial or personal interest in the
research.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able on request from the corresponding author. The data
are not publicly available due to privacy or ethical
restrictions.

ORCID
Mireille Gagnon-Roy https://orcid.org/0000-0001-9668-
7289
Carolina Bottari https://orcid.org/0000-0003-2242-8369

REFERENCES
Baum, C., Wolf, T., Wong, A., Chen, C., Walker, K., Young, A.,

Carlozzi, N., Tulsky, D. S., Heaton, R., & Heinemann, A.
(2017). Validation and clinical utility of the executive function

14 GAGNON-ROY ET AL.

https://orcid.org/0000-0001-9668-7289
https://orcid.org/0000-0001-9668-7289
https://orcid.org/0000-0001-9668-7289
https://orcid.org/0000-0003-2242-8369
https://orcid.org/0000-0003-2242-8369


performance test in persons with traumatic brain injury. Neu-
ropsychological Rehabilitation, 27(5), 603–617. https://doi.org/
10.1080/09602011.2016.1176934

Bazeley, P. (2017). Integrating analyses in mixed methods research.
Sage Publications Ltd.. http://methods.sagepub.com/book/
integrating-analyses-in-mixed-methods-research. https://doi.
org/10.4135/9781526417190

Best, C., O’Neill, B., & Gillespie, A. (2013). Assistive technology for
cognition: Enabling activities of daily living. In Handbook of
research on ICTs for human-centered healthcare and social care
services (pp. 112–129). IGI Global. https://doi.org/10.4018/978-
1-4666-3986-7.ch006

Bier, N., Belchior, P. d. C., Paquette, G., Beauchemin, E., Lacasse-
Champagne, A., Messier, C., Pellerin, M.-L., Petit, M.,
Mioshi, E., & Bottari, C. (2016). The instrumental activity of
daily living profile in aging: A feasibility study. Journal of Alz-
heimer’s Disease, 52(4), 1361–1371. https://doi.org/10.3233/
JAD-150957

Bottari, C., Dassa, C., Rainville, C., & Dutil, E. (2009a). The
criterion-related validity of the IADL Profile with measures of
executive functions, indices of trauma severity and sociodemo-
graphic characteristics. Brain Injury, 23(4), 322–335. https://
doi.org/10.1080/02699050902788436

Bottari, C., Dassa, C., Rainville, C., & Dutil, E. (2009b). The factorial
validity and internal consistency of the Instrumental Activities
of Daily Living Profile in individuals with a traumatic brain
injury. Neuropsychological Rehabilitation, 19(2), 177–207.
https://doi.org/10.1080/09602010802188435

Bottari, C., Dassa, C., Rainville, C., & Dutil, E. (2010a). A
generalizability study of the Instrumental Activities of Daily
Living Profile. Archives of Physical Medicine and Rehabilita-
tion, 91(5), 734–742. https://doi.org/10.1016/j.apmr.2009.
12.023

Bottari, C., Dassa, C., Rainville, C., & Dutil, E. (2010b). The IADL
Profile: Development, content validity, intra- and interrater
agreement. Canadian Journal of Occupational Therapy, 77(2),
90–100. https://doi.org/10.2182/cjot.2010.77.2.5

Bottari, C., Gosselin, N., Guillemette, M., Lamoureux, J., & Ptito, A.
(2011). Independence in managing one’s finances after trau-
matic brain injury. Brain Injury, 25(13–14), 1306–1317. https://
doi.org/10.3109/02699052.2011.624570

Boyd, T. M., & Sautter, S. W. (1993). Route-finding: A measure of
everyday executive functioning in the head-injured adult.
Applied Cognitive Psychology, 7(2), 171–181. https://doi.org/10.
1002/acp.2350070208

Chard, G., Liu, L., & Mulholland, S. (2009). Verbal cueing and envi-
ronmental modifications: Strategies to improve engagement in
occupations in persons with Alzheimer disease. Physical &
Occupational Therapy in Geriatrics, 27(3), 197–211. https://doi.
org/10.1080/02703180802206280

Cicerone, K. D., Dams-O’Connor, K., Eberle, R., Fraas, M.,
Ganci, K., Langenbahn, D., Shapiro-Rosenbaum, A.,
Tate, R., & Trexler, L. E. (2022). Cognitive rehabilitation man-
ual & textbook second edition: Translating evidence-based rec-
ommendations into practice. ACRM Publishing.

Coelho, C., Ylvisaker, M., & Turkstra, L. S. (2005). Nonstandardized
assessment approaches for individuals with traumatic brain
injuries. Seminars in Speech and Language, 26, 223–241.
https://doi.org/10.1055/s-2005-922102

Corbière, M., & Larivière, N. (2014). Méthodes qualitatives, quantita-
tives et mixtes: dans la recherche en sciences humaines, sociales
et de la santé. Presses de l’Université du Québec.

Dawson, D. R., Binns, M. A., Hunt, A., Lemsky, C., &
Polatajko, H. J. (2013). Occupation-based strategy training for
adults with traumatic brain injury: A pilot study. Archives of
Physical Medicine and Rehabilitation, 94(10), 1959–1963.
https://doi.org/10.1016/j.apmr.2013.05.021

Dawson, D. R., Gaya, A., Hunt, A., Levine, B., Lemsky, C., &
Polatajko, H. J. (2009). Using the cognitive orientation to occu-
pational performance (CO-OP) with adults with executive dys-
function following traumatic brain injury. Canadian Journal
of Occupational Therapy, 76(2), 115–127. https://doi.org/10.
1177/000841740907600209

Dubuc, �E., Gagnon-Roy, M., Couture, M., Bier, N., Giroux, S., &
Bottari, C. (2019). Perceived needs and difficulties in meal
preparation of people living with traumatic brain injury in a
chronic phase: Supporting long-term services and interven-
tions. Australian Occupational Therapy Journal, 66(6), 720–
730. https://doi.org/10.1111/1440-1630.12611

Fusch, P. I., & Ness, L. R. (2015). Are we there yet? Data saturation
in qualitative research. The Qualitative Report, 20(9), 1408.
https://doi.org/10.46743/2160-3715/2015.2281

Gagnon-Roy, M., Bier, N., Boulé-Riley, S., Keurentjes, H., Lam Wai
Shun, P., Le Dorze, G., Giroux, S., & Bottari, C. (2021).
Providing verbal assistance when evaluating individuals living
with a traumatic brain injury. Canadian Journal of Occupa-
tional Therapy, 88, 1–13. https://doi.org/10.1177/
00084174211034263

Godefroy, O., Azouvi, P., Robert, P., Roussel, M., LeGall, D.,
Meulemans, T., & Groupe de réflexion sur l’évaluation des
fonctions executives Study Group. (2010). Dysexecutive syn-
drome: Diagnostic criteria and validation study. Annals of
Neurology, 68(6), 855–864. https://doi.org/10.1002/ana.22117

Hammell, K. R. W. (2016). Empowerment and occupation: A new
perspective. Canadian Journal of Occupational Therapy, 83(5),
281–287. https://doi.org/10.1177/0008417416652910

Jacobs, J. K., Kawanaka, T., & Stigler, J. W. (1999). Integrating qual-
itative and quantitative approaches to the analysis of video
data on classroom teaching. International Journal of Educa-
tional Research, 31(8), 717–724. https://doi.org/10.1016/S0883-
0355(99)00036-1

Lamontagne, M.-E., Ouellet, M.-C., & Simard, J.-F. (2009). A
descriptive portrait of human assistance required by individ-
uals with brain injury. Brain Injury, 23(7–8), 693–701. https://
doi.org/10.1080/02699050902970760

Le Dorze, G., Villeneuve, J., Zumbansen, A., Masson-Trottier, M., &
Bottari, C. (2014). Verbal assistance within the context of an
IADL evaluation. Open Journal of Therapy and Rehabilitation,
2, 182–198. https://doi.org/10.4236/ojtr.2014.24024

Levasseur, M., Pigot, H., Couture, M., Bier, N., Swaine, B.,
Therriault, P.-Y., & Giroux, S. (2016). Identifying participation
needs of people with acquired brain injury in the development
of a collective community smart home. Disability and Rehabili-
tation. Assistive Technology, 11(8), 636–644. https://doi.org/10.
3109/17483107.2015.1029536

Lezak, M. D. (1982). The problem of assessing executive functions.
International Journal of Psychology, 17(1–4), 281–297. https://
doi.org/10.1080/00207598208247445

GAGNON-ROY ET AL. 15

https://doi.org/10.1080/09602011.2016.1176934
https://doi.org/10.1080/09602011.2016.1176934
http://methods.sagepub.com/book/integrating-analyses-in-mixed-methods-research
http://methods.sagepub.com/book/integrating-analyses-in-mixed-methods-research
https://doi.org/10.4135/9781526417190
https://doi.org/10.4135/9781526417190
https://doi.org/10.4018/978-1-4666-3986-7.ch006
https://doi.org/10.4018/978-1-4666-3986-7.ch006
https://doi.org/10.3233/JAD-150957
https://doi.org/10.3233/JAD-150957
https://doi.org/10.1080/02699050902788436
https://doi.org/10.1080/02699050902788436
https://doi.org/10.1080/09602010802188435
https://doi.org/10.1016/j.apmr.2009.12.023
https://doi.org/10.1016/j.apmr.2009.12.023
https://doi.org/10.2182/cjot.2010.77.2.5
https://doi.org/10.3109/02699052.2011.624570
https://doi.org/10.3109/02699052.2011.624570
https://doi.org/10.1002/acp.2350070208
https://doi.org/10.1002/acp.2350070208
https://doi.org/10.1080/02703180802206280
https://doi.org/10.1080/02703180802206280
https://doi.org/10.1055/s-2005-922102
https://doi.org/10.1016/j.apmr.2013.05.021
https://doi.org/10.1177/000841740907600209
https://doi.org/10.1177/000841740907600209
https://doi.org/10.1111/1440-1630.12611
https://doi.org/10.46743/2160-3715/2015.2281
https://doi.org/10.1177/00084174211034263
https://doi.org/10.1177/00084174211034263
https://doi.org/10.1002/ana.22117
https://doi.org/10.1177/0008417416652910
https://doi.org/10.1016/S0883-0355(99)00036-1
https://doi.org/10.1016/S0883-0355(99)00036-1
https://doi.org/10.1080/02699050902970760
https://doi.org/10.1080/02699050902970760
https://doi.org/10.4236/ojtr.2014.24024
https://doi.org/10.3109/17483107.2015.1029536
https://doi.org/10.3109/17483107.2015.1029536
https://doi.org/10.1080/00207598208247445
https://doi.org/10.1080/00207598208247445


Lynch, H., & Stanley, M. (2018). Beyond words: Using qualitative
video methods for researching occupation with young chil-
dren. OTJR: Occupation, Participation and Health, 38(1), 56–
66. https://doi.org/10.1177/1539449217718504

Merezhinskaya, N., Mallia, R. K., Park, D., Bryden, D. W.,
Mathur, K., & Barker, F. M. (2019). Visual deficits and dys-
functions associated with traumatic brain injury: A systematic
review and meta-analysis. Optometry and Vision Science, 96(8),
542–555. https://doi.org/10.1097/OPX.0000000000001407

Nassauer, A., & Legewie, N. M. (2018). Video data analysis: A meth-
odological frame for a novel research trend. Sociological
Methods & Research, 50(1), 135–174. https://doi.org/10.1177/
0049124118769093

Olivares, M., Giroux, S., De Loor, P., Thépaut, A., Pigot, H.,
Pinard, S., Bottari, C., Le Dorze, G., & Bier, N. (2016). An
ontology model for a context-aware preventive assistance sys-
tem: Reducing exposition of individuals with traumatic brain
injury to dangerous situations during meal preparation. In 2nd
IET International Conference on Technologies for Active and
Assisted Living (TechAAL 2016). Institution of Engineering
and Technology.

Ownsworth, T., Fleming, J., Tate, R., Beadle, E., Griffin, J.,
Kendall, M., Schmidt, J., Lane-Brown, A., Chevignard, M., &
Shum, D. H. (2017). Do people with severe traumatic brain
injury benefit from making errors? A randomized controlled
trial of error-based and errorless learning. Neurorehabilitation
and Neural Repair, 31(12), 1072–1082. https://doi.org/10.1177/
1545968317740635

Patterson, F., Doig, E., Marshall, K., & Fleming, J. (2021). A
descriptive video analysis of interactions during inpatient
brain injury rehabilitation groups. British Journal of Occupa-
tional Therapy, 85, 144–152. https://doi.org/10.1177/
03080226211008723

Pierce, D. (2005). The usefulness of video methods for occupational
therapy and occupational science research. American Journal
of Occupational Therapy, 59(1), 9–19. https://doi.org/10.5014/
ajot.59.1.9

Schmitter-Edgecombe, M., & Robertson, K. (2015). Recovery of
visual search following moderate to severe traumatic brain
injury. Journal of Clinical and Experimental Neuropsychology,
37(2), 162–177. https://doi.org/10.1080/13803395.2014.998170

Seelye, A. M., Schmitter-Edgecombe, M., Das, B., & Cook, D. J.
(2012). Application of cognitive rehabilitation theory to the
development of smart prompting technologies. IEEE Reviews
in Biomedical Engineering, 5, 29–44. https://doi.org/10.1109/
RBME.2012.2196691

Serna, A., Pigot, H., Bauchet, J., Giroux, S., Rialle, V., L-
Desrochers, D., & Mokhtari, M. (2010). Recommandations
ergonomiques pour la conception de systèmes d’assistance
cognitive dans les habitats intelligents. In Proceedings of the
Ergonomie et Informatique Avancee Conference. ACM.

Tate, R., Kennedy, M., Ponsford, J., Douglas, J., Velikonja, D.,
Bayley, M., & Stergiou-Kita, M. (2014). INCOG recommenda-
tions for management of cognition following traumatic brain
injury, part III: Executive function and self-awareness. The
Journal of Head Trauma Rehabilitation, 29(4), 338–352.
https://doi.org/10.1097/HTR.0000000000000074

Tate, R. L., Lane-Brown, A. T., Myles, B. M., & Cameron, I. D.
(2020). A longitudinal study of support needs after severe

traumatic brain injury. Brain Injury, 34, 1–10. https://doi.org/
10.1080/02699052.2020.1764101

Teasdale, G., & Jennett, B. (1974). Assessment of coma and
impaired consciousness: A practical scale. The Lancet,
304(7872), 81–84. https://doi.org/10.1016/S0140-6736(74)
91639-0

Teddlie, C., & Tashakkori, A. (2006). A general typology of research
designs featuring mixed methods. Research in the Schools,
13(1), 12–28.

Tekemetieu, A. A., Pigot, H., Bottari, C., Gagnon-Roy, M., &
Giroux, S. (2021). Modeling an adaptive resident-system inter-
action for cognitive assistance in ambient assisted living. In
Proceedings of the 9th International Conference on Human-
Agent Interaction (pp. 183–192). ACM.

Tekemetieu, A. A., Pigot, H., Bottari, C., & Giroux, S. (2022). From
speech acts to assistance acts for cognitive assistance in ambi-
ent assisted living: How to nudge cognitively impaired people
to act independently. Journal of Ambient Intelligence and
Humanized Computing, 14, 1–27. https://doi.org/10.1007/
s12652-022-03735-x

Thomas, K. R., & Marsiske, M. (2014). Verbal prompting to improve
everyday cognition in MCI and unimpaired older adults. Neu-
ropsychology, 28(1), 123–134. https://doi.org/10.1037/
neu0000039

Togher, L., Wiseman-Hakes, C., Douglas, J., Stergiou-Kita, M.,
Ponsford, J., Teasell, R., Bayley, M., & Turkstra, L. S. (2014).
INCOG recommendations for management of cognition fol-
lowing traumatic brain injury, part IV: Cognitive communica-
tion. The Journal of Head Trauma Rehabilitation, 29(4), 353–
368. https://doi.org/10.1097/HTR.0000000000000074

Toglia, J., & Goverover, Y. (2022). Revisiting the dynamic compre-
hensive model of self-awareness: A scoping review and the-
matic analysis of its impact 20 years later. Neuropsychological
Rehabilitation, 32(8), 1676–1725. https://doi.org/10.1080/
09602011.2022.2075017

Toglia, J., Goverover, Y., Johnston, M. V., & Dain, B. (2011). Appli-
cation of the multicontextual approach in promoting learning
and transfer of strategy use in an individual with TBI and
executive dysfunction. OTJR: Occupation, Participation
and Health, 31(1_suppl), S53–S60.

Toglia, J., Johnston, M. V., Goverover, Y., & Dain, B. (2010). A mul-
ticontext approach to promoting transfer of strategy use
and self regulation after brain injury: An exploratory study.
Brain Injury, 24(4), 664–677. https://doi.org/10.3109/026990
51003610474

Van Tassel, M., Bouchard, J., Bouchard, B., & Bouzouane, A.
(2011). Guidelines for increasing prompt efficiency in smart
homes according to the resident’s profile and task characteris-
tics. In International conference on smart homes and health
telematics (pp. 112–120). Springer. https://doi.org/10.1007/978-
3-642-21535-3_15

VOSAIC. (2016). Go further with StudioCode. https://vosaic.com/
products/studiocode

Wang, J., Mahajan, H., Toto, P., McKeon, A., McCue, M., &
Ding, D. (2014). Comparison of two prompting methods in
guiding people with traumatic brain injury in cooking tasks.
In International conference on smart homes and health tele-
matics (pp. 83–92). Springer. https://doi.org/10.1007/978-3-
319-14424-5_9

16 GAGNON-ROY ET AL.

https://doi.org/10.1177/1539449217718504
https://doi.org/10.1097/OPX.0000000000001407
https://doi.org/10.1177/0049124118769093
https://doi.org/10.1177/0049124118769093
https://doi.org/10.1177/1545968317740635
https://doi.org/10.1177/1545968317740635
https://doi.org/10.1177/03080226211008723
https://doi.org/10.1177/03080226211008723
https://doi.org/10.5014/ajot.59.1.9
https://doi.org/10.5014/ajot.59.1.9
https://doi.org/10.1080/13803395.2014.998170
https://doi.org/10.1109/RBME.2012.2196691
https://doi.org/10.1109/RBME.2012.2196691
https://doi.org/10.1097/HTR.0000000000000074
https://doi.org/10.1080/02699052.2020.1764101
https://doi.org/10.1080/02699052.2020.1764101
https://doi.org/10.1016/S0140-6736(74)91639-0
https://doi.org/10.1016/S0140-6736(74)91639-0
https://doi.org/10.1007/s12652-022-03735-x
https://doi.org/10.1007/s12652-022-03735-x
https://doi.org/10.1037/neu0000039
https://doi.org/10.1037/neu0000039
https://doi.org/10.1097/HTR.0000000000000074
https://doi.org/10.1080/09602011.2022.2075017
https://doi.org/10.1080/09602011.2022.2075017
https://doi.org/10.3109/02699051003610474
https://doi.org/10.3109/02699051003610474
https://doi.org/10.1007/978-3-642-21535-3_15
https://doi.org/10.1007/978-3-642-21535-3_15
https://vosaic.com/products/studiocode
https://vosaic.com/products/studiocode
https://doi.org/10.1007/978-3-319-14424-5_9
https://doi.org/10.1007/978-3-319-14424-5_9


Ylvisaker, M., Hanks, R., & Johnson-Greene, D. (2002). Perspectives
on rehabilitation of individuals with cognitive impairment
after brain injury: Rationale for reconsideration of theoretical
paradigms. The Journal of Head Trauma Rehabilitation,
17(3), 191–209. https://doi.org/10.1097/00001199-200206000-
00002

Ylvisaker, M., Jacobs, H. E., & Feeney, T. (2003). Positive supports
for people who experience behavioral and cognitive disability
after brain injury: A review. The Journal of Head Trauma
Rehabilitation, 18(1), 7–32. https://doi.org/10.1097/00001199-
200301000-00005

How to cite this article: Gagnon-Roy, M., Bier,
N., Le Dorze, G., Boulé-Riley, S., Paquette, G.,
Couture, M., & Bottari, C. (2023). Cognitive
assistance to support individuals with traumatic
brain injury using a minimal and personalised
approach: A conversion mixed methods study
using video analysis. Australian Occupational
Therapy Journal, 1–17. https://doi.org/10.
1111/1440-1630.12906

GAGNON-ROY ET AL. 17

https://doi.org/10.1097/00001199-200206000-00002
https://doi.org/10.1097/00001199-200206000-00002
https://doi.org/10.1097/00001199-200301000-00005
https://doi.org/10.1097/00001199-200301000-00005
https://doi.org/10.1111/1440-1630.12906
https://doi.org/10.1111/1440-1630.12906

	Cognitive assistance to support individuals with traumatic brain injury using a minimal and personalised approach: A conver...
	1  INTRODUCTION
	Key Points for Occupational Therapy
	2  METHODS
	2.1  Study design
	2.2  Participants
	2.3  Data collection and analysis
	2.3.1  Evaluation tool
	2.3.2  Video data analysis-Creation of codes
	2.3.3  Video data analysis-Quantitative data


	3  RESULTS
	3.1  Objective 1-Difficulties experienced by individuals with TBI during the evaluation of multiple complex everyday tasks
	3.2  Objective 2-Cognitive assistance provided to individuals with TBI during an ecological evaluation administered in thei...
	3.3  Objective 3-Potential associations between the level of independence of the participants and the amount and types of c...

	4  DISCUSSION
	4.1  Clinical implications
	4.2  Limitations
	4.3  Conclusion

	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


