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Introduction

Abstract

Objective: This study aimed to describe the cognitive status, au-
tonomy, quality of life, and social participation of individuals who
had experienced a Traumatic Brain Injury (TBI) at least 10 years prior.

Method: Data were collected from 29 individuals with moderate
to severe TBI, with a mean age of 49 at the assessment time. In-
terviews were conducted approximately 22 years after the onset of
the brain injury (mean age at onset was 27 years). Participants were
divided into two groups based on the time elapsed since the TBI.
Participants were asked about changes in their difficulties with age.

Results: The study revealed that half of the participants per-
ceived a decline in their cognitive abilities. Autonomy in activities of
daily living deteriorated more than basic autonomy. Quality of life
appeared to improve with age. Furthermore, there was a correla-
tion between social participation and overall cognitive ability. No
differences were found between the participant groups, suggesting
that the time elapsed since the TBI did not seem to influence their
progression.

Conclusion: These findings underscore the evolution of the abili-
ties of individuals with TBI several years after the initial incident, em-
phasizing the importance of long-term follow-up to tailor support
throughout the individual’s lifespan. The study also demonstrates
substantial variability in developmental profiles. Additionally, social
participation emerges as a pivotal factor to consider, potentially
mitigating cognitive decline as individual’s age.

Keywords: Traumatic brain injury; Aging; Cognitive abilities; Au-
tonomy; Quality of life; Social participation.

Abbreviations: DANEL: Dépistage Autonomie du Nord Et du Lit-
toral; MoCA: Montreal Cognitive Assessment; PART-O: Participation
Assessment With Recombined Tools—Objective; QOLBI: Quality of
Life after Brain Injury; QOLIBRI: Quality Of Life after traumatic Brain
Injury; TBI: Traumatic Brain Injury

Traumatic Brain Injury (TBI) is part of the most common med-
ical conditions and is the leading cause of acquired disability in
individuals aged 15 to 30 [1] as it is responsible for cognitive
and behavioral disorders. Cognitively, there is an impairment
of mnemonic, executive, and attentional functions, as well as
a slowdown in cognitive processing speed. Behaviorally, indi-
viduals who have experienced a TBI exhibit fatigue, irritability,
frustration intolerance, and even apathy [2,3]. The intensity of
these cognitive-behavioral sequelae decreases during the first
years following the TBI (mainly due to mechanisms of brain plas-
ticity and recovery), after which they stabilize [4,5]. For 22.2%
of patients, this improvement in performance can continue for

up to five years after the TBI [6-10]. However, in the medium
term (five years after the TBI), these cognitive-behavioral dif-
ficulties impact the independence of individuals with moderate
to severe TBI, especially for complex activities (cooking, shop-
ping, managing finances, administrative tasks, etc.) as well as
basic activities (personal hygiene, dressing, etc.) of daily life
[11]. These cognitive-behavioral challenges lead to a decrease
in independence and difficulties in social and occupational rein-
tegration. In this regard, they result in an invisible disability that
becomes apparent only in specific situations, such as during
professional activities. Therefore, individuals who have experi-
enced a TBI will age while dealing with a disability.
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In the aging process of individuals who have not experienced
a TBI, cognitive decline is observed, characterized by changes in
memory, attention, visuospatial abilities, language, and execu-
tive functions [12,13]. According to the "Daily Life and Health"
survey of people over 60 years old, 26% of them reported at
least one functional limitation (physical, sensory, or cognitive),
12% had difficulty bathing (basic autonomy decline), and 28%
required human assistance for daily activities [14]. A decrease
in quality of life has also been demonstrated, which is associat-
ed with an increased risk of depression as people age [15]. The
existing similarities between the evolution of cognitive-behav-
ioral sequelae after a TBI and the cognitive-behavioral changes
described during aging suggest that the aging process for TBI
survivors should have specific characteristics. Few studies have
focused on the very long-term evolution of cognitive-behavior-
al sequelae in individuals with moderate to severe TBI. How-
ever, some research has investigated this evolution five years
after the TBI [6-10]. These studies have shown heterogeneity
in long-term cognitive performance after TBI (16 to 30 years),
with some individuals improving, others plateauing, and still
others experiencing cognitive decline [16,17]. According to the
literature review conducted by Wood in 2017, a moderate to
severe head injury depletes an individual's cognitive resources,
thereby accelerating cognitive decline and potentially leading
to premature cognitive aging and an increased risk of dementia.
This risk is identified in the literature [18,19]. Moreover, factors
such as gender [20], duration of the initial loss of conscious-
ness [21], TBI severity (severe or moderate [22], and advanced
chronological age at the time of the TBI [22,23] significantly in-
crease this risk.

Recently, Hicks et al. (2021) [24] through a longitudinal
study, demonstrated that 10 years after their TBI, individuals
with TBI exhibited poorer cognitive performance compared to
a group of healthy volunteers matched in terms of age, gender,
and education level. This result confirms the cognitive sequelae
following TBI. However, a comparison of cognitive performance
for TBI individuals over a 13-year interval did not show a cog-
nitive decline in these individuals. Therefore, individuals with
TBI have cognitive performance impacted by the TBI compared
to non-brain-injured participants, but with advancing age, their
cognitive performance does not decline faster than that of non-
brain-injured participants. The study by Hicks et al. [24] sug-
gests that cognitive aging in individuals who have experienced a
TBI is not characterized by accelerated cognitive decline.

Currently, there are still few studies in the literature that
definitively establish whether accelerated cognitive decline
occurs after a TBI. Additionally, Wood (2017) emphasizes the
need for studies on the aging process in individuals who have
experienced a TBI. The limited existing studies primarily focus
on cognitive functioning. In the context of this study, we aim
to investigate the evolution of cognitive performance in indi-
viduals with moderate and severe TBI as they age and to relate
this evolution to their independence, quality of life, and social
participation. Social participation is a factor described in stud-
ies on physiological aging as associated with successful aging
[25]. Thus, individuals who maintain strong social engagement
are less likely to experience cognitive decline as they age. We
intend to describe the existing connections between cognitive
performance, quality of life, and independence in aging indi-
viduals with TBI. Is the evolution of these three dimensions the
same, and what role does social participation play in this evolu-
tion? Does the time elapsed since the TBI influence long-term
outcomes?

Materials and Methods
Participants

We selected individuals from the archives of the TC-AVC
network in Hauts-de-France (France) who were victims of a TBI
meeting the selection criteria: (1) having suffered a moderate
to severe TBI (initial Glasgow Coma Scale score <12), (2) being
between 18 and 55 years old at the time of the TBI, (3) being
at least 10 years post-TBI, (4) having a strong command of the
French language, and (5) not having any other neurological his-
tory. The inclusion diagram is depicted in Figure 1. Twenty-nine
participants took part (22 males and 7 females), with an aver-
age age of 49 years (SD=12.4; Min=30 — Max=73), and they ex-
perienced a TBI at an average age of 27 years (SD=9.06; Min=18
— Max=51). On average, they were at a distance of 22 years
(SD=9.32; Min=10 — Max=47) from their TBI (Figure 1).

636 patients with TBI
A l

171 patients were contacted

, |

31 patients refused, never
responded or died.

419 patients did not mest

the inclusion criteria 46 patients had died
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in the study

k.

29 benefited from all the
assessments

Figure 1: Recruitment Flowchart of Participating Individuals.
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Graph 1: Evolution of cognitive difficulties reported by participants
between T1 and T2.
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Graph 2: Evolution of participants’ living arrangements from TO
(pre-TBI) to T2 according to their age at the time of TBI.
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Table 1: Demographic data of the 2 groups of participants were distributed according to the time elapsed since the TBI at the time of data col-

lection.

Time elapsed since the TBI Between 10 and 18 years old N=12 Between 19 and 47 years old N=14 p
Age (M1SD) 42.8+10.5 54.4+12 0.006
Sex (%)
Woman 3 (25%) 3(21%) 0.86
Man 9 (75%) 11 (79%)
Education level (%)
<high school lever 9 (75%) 6 (43%) 0.111
>high school lever 3 (25%) 8 (57%)
Age of TBI (MSD) 28.3+9.78 27.4+9.19 0.82
Severity of TBI (%)
Moderate 1(8%) 2 (14%) 0.652
Severe 11 (92%) 12 (86%)
Life space
Family 8 (66%) 7 (50%)
Alone 2 (17%) 5 (36%)
In medico-social structures 2 (17%) 2 (14%)

In our sample, 3/29 individuals had suffered a moderate TBI,
while 26 had experienced a severe TBI. Thirteen participants
had a socio-cultural level equivalent to at least a high school
diploma (baccalaureate). The majority of participants had mul-
tiple focal lesions (26 out of 29), with only three presenting a
single focal lesion. At the time of data collection, seven indi-
viduals were still being monitored for their TBI, five were living
in medical-social facilities, eight were living alone, and 16 were
living with their family (either as a couple or with their parents).

The study obtained approval from the South-West and Over-
seas IV Regional Committee for the Protection of Persons (ref-
erence: 2021-A02367-34). All participants (or their legal guard-
ians) provided informed consent.

Procedure

Subjective and objective measures were conducted to assess
cognitive abilities, social participation, autonomy, and quality of
life. Among our participants, 26 had a complete score on the
MoCA test. They were divided into two independent groups
based on the time elapsed since the TBI. For 12 of the partici-
pants, the data collection occurred between 10 and 18 years
post-TBI. Fourteen of them were at 19 years or more (Table 1).
The two groups were matched based on age, gender, socio-cul-
tural level (Table 1), age of TBI onset, and TBI severity.

Measures

Subjective assessment of the evolution of the studied pa-
rameters: During this interview, we questioned the participants
about the difficulties they experienced at 2 years post-TBI (T1)
when the post-TBI sequelae had stabilized [4], about the diffi-
culties they were currently facing (T2) and to assess the changes
between T1 and T2. For this assessment, a seven-point Likert
scale ranging from -3 for a significant deterioration to +3 for
a significant improvement was used. Two domains were ex-
plored: their cognitive abilities (working memory, episodic
memory, attention, inhibition, planning, and mental flexibility)
and their quality of life.

Quantitative assessments of cognitive functions, autono-
my, social participation, and quality of life

Cognitive functions : In addition to a subjective evaluation,
we conducted an objective assessment at T2 using the Mon-
treal Cognitive Assessment (MoCA) test [26]). This is a quick as-

sessment test that is the most sensitive and comprehensive tool
for evaluating cognitive functions including attention, concen-
tration, executive functions, memory, language, visuo-construc-
tive abilities, abstraction, calculation, and orientation. A score
below 26 (25 for individuals with a cultural level not exceeding
a primary school diploma or Certificate of Primary Education) is
considered abnormal.

Autonomy

Autonomy was measured using the DANEL questionnaire
(Dépistage Autonomie du Nord Et du Littoral) [27]. The DANEL
scale is a questionnaire that can be filled out by a caregiver and
focuses on both basic and complex autonomy in daily life. The
respondent must choose the most appropriate answer from
four degrees of autonomy: (A) performs the task independently
without being asked; (B) performs the task independently with-
out being asked, but with modified autonomy (slowness, dis-
comfort, fatigue...); (C) performs the task independently when
asked to do so; (D) requires the presence of another person
to complete the task. A fifth option is also available: (E) Never
perform this activity because the person never needs to do it.
For example, for the question "cooking," if the person never
performs this activity at home because their partner has al-
ways taken on this task, the respondent can select option E. In
total, a score of 48 is obtained for complex autonomy and 18
for basic autonomy. A higher score indicates lower autonomy.
A percentage of autonomy loss can then be calculated, either
with or without considering the "never performs this activity"
responses (E).

Social Participation

To measure the social participation of TBI individuals, we
utilized the adapted 17-item version [28] of the Participation
Assessment With Recombined Tools—Objective (PART-O) ques-
tionnaire [29] which we validated in the French language. This
scale calculates four indices of social participation: (1) produc-
tivity (based on time spent in work-related activities, school ac-
tivities, and household chores), (2) social relations (based on
time spent in face-to-face or phone interactions, using instant
messaging, having a close friend to confide in, or being engaged
in a romantic or sexual relationship), (3) out and about (based
on the frequency of activities such as going to restaurants, cin-
emas, shopping, engaging in physical activities, etc.), and (4)
a total participation score (represented by the average of the
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three sub-scores). Each score can range from 0 to 5. The closer
the score is to 5, the higher the level of participation.

Quality of Life

Quality of life was assessed using a questionnaire construct-
ed based on common questions from the QOLBI (Quality of Life
after Brain Injury) [30]) and the QOLIBRI (Quality Of Life after
traumatic Brain Injury) [31]. The QOLBI consists of 35 items cov-
ering six domains: physical, intellectual, psychological, function-
al, social, and personal. Each item could be rated from 1 (not at
all satisfied) to 10 (very satisfied). Psychometric analysis of the
QOLBI led to the development of the QOLIBRI, which consists of
37 questions probing the individual's satisfaction level in vari-
ous life domains: (A) thinking and cognition; (B) emotions; (C)
autonomy in daily life; (D) social relationships; (E) feelings; and
(F) physical condition. Responses are provided on a five-point
scale: not at all satisfied, slightly satisfied, moderately satis-
fied, quite satisfied, very satisfied. We created a questionnaire
containing the 16 items common to both versions. Participants
could respond on a five-point Likert scale (from 1, not at all
satisfied, to 5, very satisfied). Participants could then obtain a
score out of 80. A higher score indicated a better quality of life
for the participant.

Data Analysis

To describe the long-term evolution of TBI individuals, de-
scriptive statistics were conducted for cognitive, autonomy, and
quality of life measures. The 26 participants who had complete
scores on the MoCA test were divided into 2 groups based on
the time elapsed since the TBI (Table 1). Mean comparisons
using non-parametric Mann-Whitney tests were performed to
identify differences between the two groups regarding cogni-
tive abilities, social participation, autonomy, and quality of life.

Finally, in an attempt to identify factors that might influence
the aging process of TBI individuals in terms of their social par-
ticipation, the small sample size did not allow for the use of
inferential statistical methods. However, we conducted correla-
tions using Spearman's rho coefficient between social participa-
tion and cognitive impairments, autonomy level, and quality of
life for both groups based on the time elapsed since the TBI.

The statistical analyses were conducted using JAMOVI soft-
ware version 2.2 (2021).

Results
Evolution of Cognitive Impairments

Subjective Assessment by Participants: In terms of cognitive
aspects, participants were asked about the cognitive difficulties
they experienced at T1 and T2. We observed that for working
memory, episodic memory, divided attention, vigilance, and
planning abilities, the majority of participants reported difficul-
ties both at T1 and T2. For simple attention and mental flexibil-
ity, the majority of participants did not report any symptoms at
either T1 or T2. Finally, few participants experienced complaints
that appeared between T1 and T2 (Graph 1).

However, when participants were questioned about the evo-
lution of their difficulties between T1 and T2, 17% of partici-
pants perceived a significant deterioration in their difficulties,
21% a moderate deterioration, and 7% a minor deterioration.
On the contrary, none of the participants reported a significant
improvement in their difficulties, 14% reported a minor im-
provement, 21% reported a moderate improvement, and 7%

did not perceive any change. Additionally, 13% were unable to
judge their evolution. Therefore, 45% of participants perceived
their cognitive performance as deteriorating, while 42% per-
ceived improvement at T2 | (Graph 2).

Objective Assessment of Global Cognitive Functioning at
T2: Participants underwent the MoCA screening test and had
an average score of 22.3 out of 30 (min=9; max=29). Only 26
individuals from our sample completed the entire test. Indeed,
three individuals were unable to complete the full test due to
visual or motor difficulties, or because they chose not to contin-
ue. Among these 26 participants, only six (35%) achieved scores
within the normal range, which is equal to or higher than 26.

The non-parametric Mann-Whitney test did not show sig-
nificant differences between the two groups of participants
(U=82.5; p=0.959), divided based on the time elapsed since the
TBI.

Evolution of Autonomy

The DANEL questionnaire measuring autonomy was used
during the data collection interview (T2). The average com-
plex autonomy score was 16.8 out of 46 (SD=11.1, Min=0 —
Max=40), and the average basic autonomy score was 3.59 out
of 18 (SD=4.48; Min=0 — Max=15). However, in these scores, the
responses of "never performs this activity" are not taken into
account. Yet, it's possible that TBI individuals never engaged in
certain activities because they were not capable of doing so.
The DANEL questionnaire allows us to calculate the percentage
of autonomy loss while considering the response "never per-
forms the activity." On average, we observed a 35% autonomy
loss for complex daily life activities and a 19.9% loss for basic
activities.

The non-parametric Mann-Whitney test did not reveal signif-
icant differences between the two groups of participants (total
autonomy U=80.5; p=0.877; basic autonomy U=83.5; p=1; com-
plex autonomy U=81.5; p=0.918), divided based on the time
elapsed since the TBI.

Evolution of Quality of Life

The participants' average score on our questionnaire was
55.4 (SD=11.5; Min=22; Max=75) out of 80. When participants
were asked to estimate the evolution of their quality of life
between T1 and T2, 83% believed their quality of life had im-
proved at T2, while 14% perceived a deterioration. There ap-
peared to be no difference in terms of age at TBI, age at T2, or
the time elapsed since the TBI.

The non-parametric Mann-Whitney test did not indicate
significant differences between the two groups of participants
(U=81.5; p=0.918), divided based on the time elapsed since the
TBI.

Evolution of Social Participation

The social participation of our sample was low in terms of
productivity (M=0.88; SD=0.96). The cut-off score for productiv-
ity was 0.33, and we observed that 18 participants (62%) scored
below the norm, while 11 participants (38%) had social par-
ticipation equivalent to the healthy population (Table 2). This
low score was anticipated, as it corresponds to the subscore
that includes work, school, and household participation. Our
sample consisted mostly of individuals with severe TBI who had
not returned to work. In our sample, 83% of participants were
working full-time before their TBI, and 14% were students. Two

Submit your Manuscript | www.austinpublishinggroup.com

Gerontol Geriatr Res 9(3): id1094 (2023) - Page - 04



Austin Publishing Group

years after the TBI, 76% were unable to return to work, 24%
had resumed some activity, including 7% who were students,
10% had returned to full-time work, 3% to part-time work, and
3% had to take on underqualified jobs. Among the participants
who were students at the time of the TBI, 50% were able to
resume their studies. At the time of data collection (T2), 17% of
our sample had regular jobs, 3% were in a specialized setting for
people with disabilities, and 7% were retired at standard retire-
ment age. Among the students, 25% found employment, and
75% were on disability and never started working.

The score for social relations was higher (M=2.4; SD=1.02).
Indeed, 79% of the sample fell within the norm, while six par-
ticipants had deficient scores. For the score of out and about
(M=1.11; SD=0.52), 79% were within the norm, and six partici-
pants had a deficient score. Lastly, total participation was low
for almost half of the participants, with 48% having a social
participation score below the norm (Table 2). The non-para-
metric Mann-Whitney test did not show significant differences
between the two groups of participants for any social partici-
pation index (productivity U=72.5; p=0.550; social relations
U=77.5; p=0.757; out and about U=60.5; p=0.235; total U=71.0;
p=0.527), divided based on the time elapsed since the TBI. Fi-
nally, regarding protective measures, 45% of our sample were
under guardianship, 7% under trusteeship, and 52% had no le-
gal measures in place.

Living space: We could observe a change in living situa-
tions between T1 and T2. Before the TBI, all the participants
lived with family (55%) or as a couple (55%). Two years after
the TBI, 59% of our participants were living with their parents,
24% were in a relationship, 7% were living alone, and 10% were
in institutions (MAS or rehabilitation centers). At T2, 28% were
living alone, 31% were living with their parents, 24% were in a
relationship, and 17% were in institutions (MAS, FAM, shared
housing, and therapeutic apartment). The age at which the TBI
occurred could explain the living situation before the TBI (Fig-
ure 2). Indeed, when the TBI occurred after the age of 40, the
majority of participants continued to live in a relationship. For
individuals who had a TBI between the ages of 18 and 25, most
never left their parents' home. On the other hand, when the TBI
occurred between the ages of 26 and 40, it was common for in-
dividuals to live with their parents or be in a relationship before
the TBI, and then to become independent or separate after the
TBI. That's why more of them were living alone at T2 (Graph 2).

Relationship between Social Participation and Other Study
Parameters

Spearman's rank correlation coefficients were calculated be-
tween the four subscores of social participation (productivity,
social relations, out and about, and total score), the three sub-
scores of autonomy (total autonomy, autonomy for basic daily
activities, and autonomy for elaborate activities), and quality of
life for both groups of participants.

No significant correlations were found for the group of par-
ticipants who were more than 19 years post-TBI at the time
of data collection. However, for the group with a shorter time
since TBI (between 10 and 18 years), a significant correlation
was observed between total participation and basic autonomy
(p=-0.58; p=0.030). Additionally, the scores obtained from the
MoCA test were correlated with the "total participation" sub-
score (p=0.55; p=0.040), total autonomy (p=0.64; p=0.014),
elaborate autonomy (p=0.55; p=0.040), and basic autonomy
(p=0.58; p=0.030). Participants with higher MoCA scores tend-

ed to have better scores in social participation and autonomy.

However, no significant correlation was found between so-
cial participation and quality of life at T2.

Discussion

The objectives of this study were to describe the population
in the long-term aftermath of TBI to gather information about
the aging process of these individuals in terms of the evolution
of cognitive abilities, autonomy, quality of life, and social partic-
ipation at least 10 years after the TBI. The study aimed to inves-
tigate whether the time elapsed since the TBI influenced cogni-
tive abilities, autonomy, social participation, and quality of life.
The hypothesis was formulated that social participation could
serve as a marker for the quality of aging after a TBI. Therefore,
the study examined the influence of long-term cognitive defi-
cits, autonomy, and quality of life on social participation based
on the time elapsed since the TBI. A comparison was made be-
tween cognitive abilities, social participation, autonomy, and
quality of individuals who were 10 to 18 years post-TBI at the
time of data collection and those who were 19 years or more
post-TBI.

No significant differences were found, indicating that the
time elapsed since the TBI is not a factor that influences the
aging process. This outcome was supported by the similarity
between the two participant groups in terms of age, gender,
TBI severity, age of TBI onset, and socio-cultural level. Conse-
quently, the lack of significance suggests that the time elapsed
does not impact the long-term evolution, indicating that aging
in individuals with TBI who are not affected by neurodegenera-
tive conditions is determined by multiple factors.

Table 2: Distribution of standardized social participation scores as-
sessed with the PART-O scale.

Group Social participation (PART-0)
Productivity Social relations Out and about | Total
5 5-10 25-50 <5
50 10-25 50-75 5-10
<5 10-25 <5 <5
1 <5 <5 <5 <5
1 <5 >75 >75 50-75
1 10 50-75 <5 50-75
1 50 10 50-75 10-20
1 <5 10-25 50-75 <5
1 <5 10-25 25-50 <5
1 10-25 <5 15-25 <5
1 10-25 25-50 <5 <5
1 5 <5 >75 25-50
1 5 >75 50-75 20-25
1 75 275 >75 >75
1 5 50-75 50-75 5-10
2 <5 5-10 25-50 <5
2 <5 <5 <5 <5
2 50 25-50 50-75 25-50
2 <5 <5 10-15 <5
2 <5 50 50-75 5-10
2 <5 10-25 25-50 <5
2 <5 50-75 <5 <5
2 10 50 >100 50-75
2 10-25 <5 10-25 <5
2 5 10-25 5-10 <5
2 275 275 25-50 >75
2 5 10-25 >100 25-50
2 5 5-10 25-50 <5
2 75 25-50 50-75 50-75

Note: The social participation scores correspond to percentiles based on the
norms from Holin et al. (in preparation). Bold values represent pathological
scores. 1 = Time elapsed since TBI between 10 and 18 years. 2 = Time elapsed
since TBI more than 19 years.
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Evolution of Cognitive Deficits

On the cognitive aspect, the MoCA rapid screening test
showed an overall cognitive efficiency that mostly fell below the
norms. Furthermore, participants tended to report an increase
in cognitive difficulties as they aged. However, it's challenging
for individuals to accurately assess their cognitive complaints
and their evolution [32]. Since cognitive impairments are at the
core of issues faced by individuals with TBI [2,3], they may have
focused on their cognitive deficits and tend to magnify them.
Additionally, Vallat-Azouvi et al. (2021) [33] found that episodic
memory deteriorated eight years after TBI. Given that memory
complaints are the most common after TBI [2], individuals who
experience these may solely rely on their memory abilities to
judge their overall cognitive capabilities, which could also ex-
plain the perceived experiences of individuals with TBI.

Evolution of Autonomy

This study also highlights a decline in autonomy among indi-
viduals with TBI, particularly noticeable for more complex daily
activities compared to basic activities. These findings have been
consistent in the literature for some time. For instance, Mazaux
et al. [34] previously demonstrated that five years after the
trauma, complex daily activities such as handling administrative
tasks, financial management, letter writing, calculations, dri-
ving, weekly planning, and using public transportation were the
most impaired. Our study has revealed similar results at least
ten years after the TBI.

Evolution of Quality of Life

Regarding quality of life, it appeared to improve several years
after the TBIin our sample. Quality of life is a broad concept that
can be influenced by multiple factors such as physical health,
psychological state, level of independence, social relationships,
and one's relationship with essential elements of their environ-
ment [35]. As a result, these results can be explained in various
ways. For instance, some of our participants who were students
at the time of the TBI were living with their parents and are now
independent. Other individuals who experienced the TBI at a
later age had older children who could have changed the fam-
ily dynamic, thus contributing to the decrease in quality of life.
Indeed, we observed an evolution in living arrangements that
differed based on the age of TBI onset. Those who sustained a
TBI at a young age generally lived with their families at the time
of the TBI. Later on, they might regain their independence and
live alone or continue living with family members, often with
a parent serving as a primary caregiver. Similarly, individuals
who experienced a TBI at a more advanced age were often liv-
ing with their families at the time of the TBI and continued to
live with their spouse as a primary caregiver. Those who were
in a relationship at the time of the TBI were also often found to
be living alone several years after the TBI due to the departure
of their partner. These findings were consistent with previous
studies [36] and are explained by the challenges posed by the
TBI, without necessarily establishing a direct link with aging. In
other words, beyond the TBI and its functional consequences,
the life context can influence the quality of life independently of
the TBI. Additionally, a patient's acceptance of their new state
can impact their level of quality of life. The TBI, with its result-
ing sequelae, requires adaptation and the establishment of new
plans in social, marital, parental, professional, and recreational
aspects. Thus, an individual who persistently aims to return to
their professional activity even if they will never be capable of
doing so, for instance, may experience distress that could even

lead to depression [37]. Unfortunately, depression was not
measured in our study due to time constraints.

Evolution of Social Participation

The PART-O questionnaire, which measures social participa-
tion, highlighted that over half of the participants had an aver-
age total social participation score lower than what is typically
observed in the general population, mainly due to the produc-
tivity subscore. These findings are not surprising given that a
significant number of participants in our sample had not re-
turned to work or education. However, we did observe good
scores in social relations and outdoor activities. TBI often im-
pacts social relationships [36], yet it is frequently noted that
family bonds are strengthened [38]. Consequently, individuals
with TBI can remain well-integrated socially. Moreover, indi-
viduals might be part of associations or engaged in specialized
medical-social structures for brain-injured individuals, as was
the case for 30% of our sample (15% with residential care and
15% in day programs). As a result, they are offered a variety of
activities, enabling them to engage out and about and maintain
numerous social connections.

Factors that can Influence Social Participation

Social participation, considered a factor of aging well [25] is
associated with a reduced risk of disability [39], and is a key
element in the study of aging. Furthermore, social participation
can influence cognitive abilities and is linked to a lower risk of
age-related cognitive decline in healthy individuals [40]. Our
study highlights a significant correlation between cognitive abil-
ities and the social participation score. As previously shown in
scientific literature, particularly in the context of neurodegen-
erative diseases, social participation contributes to cognitive
reserve, which in our context would help cope with the brain
injuries caused by TBI and their long-term consequences [41].

We sought to identify other factors that could be related to
social participation. Correlational statistics revealed a link be-
tween social participation and cognitive abilities for the group
of participants who were 10 to 18 years post-TBI at the time of
data collection. However, we cannot conclude that social par-
ticipation limits cognitive decline, as it could be the case that
individuals with better cognitive abilities have greater social
participation. Additionally, we did not find these results for the
second group of participants. Given our limited sample size,
further studies with larger samples are needed to determine
whether social participation can indeed mitigate cognitive de-
cline and consequently reduce the loss of autonomy associated
with aging.

Limits

This study has several limitations. The number of partici-
pants is relatively small considering the inclusion criteria and
the challenges of recontacting individuals who are no longer in
a medical pathway. The small sample size restricted the number
of factors that could be included to explain the aging of indi-
viduals with TBI. Furthermore, the size and heterogeneity of the
sample limited the statistical power of the study. On the cogni-
tive aspect, we interviewed patients about their evolution be-
tween two years post-TBIl and at least ten years after TBI; there
might be a memory bias that could distort some of the results.
Individuals with TBI often have anosognosia [2]. However, to
mitigate this bias, we also interviewed caregivers who are with
the TBI individuals on a daily basis, especially to assess their
autonomy.
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Despite these limitations, this study, which includes individu-
als who suffered from medically confirmed moderate to severe
TBI, adds to the limited research focused on the aging of in-
dividuals with TBI. It describes the TBI population at least ten
years after their injury in terms of cognition, autonomy, social
participation, and quality of life.

Conclusion

This study highlights that being a victim of moderate to se-
vere TBI does not systematically lead to long-term cognitive de-
cline. The evolution of cognitive abilities appears to be highly
heterogeneous. The time elapsed since the TBI does not seem
to influence the aging process in TBI individuals. Thus, this
study’s results suggest that TBI individuals’ aging might be char-
acterized by a premature decline in cognitive capacities due to
the TBI, but not necessarily an accelerated aging process [5].
Our findings align with those of Hicks et al. (2021) [24].

Furthermore, following this study, we observed that reach-
ing out to TBI individuals several years after their injury has
been beneficial for some who were no longer receiving care
and were facing aging-related challenges. Many patients com-
plained about the lack of long-term follow-up after a TBI. There-
fore, this study has helped identify the needs of patients and
their families, aiming to improve their care. Additionally, this
study suggests that social participation could be associated with
better aging outcomes after a TBI, as is the case in the general
population. As a result, promoting social participation is essen-
tial to increase the likelihood of healthy aging.

In conclusion, this study provides valuable insights into the
long-term consequences of TBI and challenges the assumption
of uniform cognitive decline among TBI individuals. It highlights
the importance of continued care and support for TBI survivors
as they age and underscores the potential benefits of social en-
gagement in promoting healthy aging outcomes.
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