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Objective: Little is known about the effects of 
SARS-CoV-2 coronavirus disease (COVID-19) on 
quality of life and social participation in individu-
als with traumatic brain injury. We aimed to com-
pare social participation and health-related quality 
of life (HRQoL) in a sample of individuals with TBI 
before and during the second wave of COVID-19 
and explored the relationships between the percei-
ved impacts of COVID-19, social participation, and 
HRQoL.
Patients and methods: Eighteen individuals with trau-
matic brain injury with a mean (standard deviation) 
age of 47.7 (17.0) years at 48.2 (10.5) months post-
injury were administered a questionnaire on overall 
disability and participation (Mayo-Portland Adaptabi-
lity Inventory-4th edition; MPAI-4), HRQoL (Quality 
of Life after Brain Injury Questionnaire; QOLIBRI), 
and the Coronavirus Impacts Questionnaire before 
and during the second wave of the COVID-19 pande-
mic at an interval of 6.4 (SD = 8.2) months.
Results: Compared with pre-pandemic levels, 
individuals with traumatic brain injury reported 
a statistically significant decrease in the QOLI-
BRI total score and its emotional subscale (with 
medium to large effect sizes), but without sta-
tistically significant differences in MPAI-4 scores. 
Increased difficulties with access to resources 
during COVID-19 were associated with increased 
adjustment problems on the MPAI-4, and with 
daily life and autonomy difficulties, emotional 
issues, and lower physical functioning on the 
QOLIBRI. 
Conclusion: The relationships identified in this explo-
ratory correlational study suggest that COVID-19 
had a negative impact on quality of life in individu-
als with traumatic brain injury, but not specifically 
on their social participation.
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Traumatic brain injury (TBI) contributes to world-
wide death and disability: estimates of the case bur-

den of TBI across World Health Organization (WHO) 
regions and World Bank income groups indicate that, 
every year, 69 million individuals worldwide sustain 
a TBI, with the vast majority being of mild (81%) or 
moderate (11%) severity (1). Estimates also indicate 
that the overall incidence of TBI was highest in North 
America, with 1,299 cases per 100,000 people for the 
region of the Americas (USA and Canada). As a cause 
of long-term disability, TBI leads to functional, psy-
chological, cognitive, social, and physical difficulties 
that require rehabilitation needs that can remain unmet 
(2). With the arrival of coronavirus disease (COVID-
19), a retrospective study including data from 2016 to 
2020 indicated that the proportion of events resulting in 
neurotrauma decreased for motorcycle (4%) and motor 

LAY ABSTRACT
Little is known about the effects of SARS-CoV-2 
coronavirus disease (COVID-19) on the lives of 
individuals with traumatic brain injury. This study 
compared social participation and health-related 
quality of life in individuals with TBI before and 
during the second wave of COVID-19 and explo-
red relationships between the perceived impacts 
of COVID-19, social participation, and health-
related quality of life, but not specifically on social 
participation in individuals with traumatic brain 
injury. Also, increased difficulties with access to 
resources during COVID-19 were associated with 
increased adjustment problems, daily life and 
autonomy difficulties, emotional issues, and lower 
physical functioning.

Key words: social participation; health-related quality of life; 
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vehicle collisions (10%), bicycle accidents (3%), and 
ground-level falls (6%) (3). In addition, it translated 
into a subsequent reduction of 24.5% in TBI referrals 
between 2019 and 2020 (4). However, little is known 
about the effects of COVID-19 on quality of life and 
social participation in individuals with TBI.

TBI has an important negative impact on quality of 
life and social participation. The WHO defines quality 
of life in a broad sense as: “An individual’s perception 
of his/her position in life in the context of the culture 
and value systems in which he/she lives, and in relation 
to his/her goals, expectations, standards and concerns” 
(5). As a subjective and multidimensional concept, 
quality of life includes the person’s physical health, 
psychological state, level of independence, social 
relationships, and the relationship with salient features 
of their environment. Health-related quality of life 
(HRQoL) focuses on an individuals’ perception of how 
disease and its treatments affect the physical, mental, 
and social aspects of their life, with individuals with 
TBI showing large HRQoL deficits in the 12 months 
following the injury compared with population norms 
(6). Regarding injury severity, 22% of individuals 
with mild and 27% with moderate and severe TBI had 
HRQoL physical problems at 12 months post-injury, 
while 24% of individuals with mild and 35% with 
moderate and severe TBI had HRQoL mental health 
difficulties (7). One-third of individuals with TBI 
indicated, in another study, that their brain injury has 
made coping with the pandemic more difficult, parti-
cularly because of mental health challenges and social 
isolation (8). Also, one-third of individuals with TBI 
showed unsatisfactory HRQoL 10 years post-injury, 
with limited autonomy and cognition contributing to 
the unsatisfactory outcome and an increased risk of 
anxiety and/or depressive disorders (9). This indicates 
that a subgroup of individuals with TBI may experience 
physical and mental health issues negatively impacting 
the quality of their lives after TBI, and that those dif-
ficulties may be exacerbated by COVID-19. Paradoxi-
cally, preliminary evidence suggests that individuals 
with TBI reported fewer pandemic-related changes to 
their mental and physical well-being, their ability to 
plan for the future, and more stable daily habits since 
the start of the pandemic than individuals without a 
history of TBI (8).

According to the International Classification of 
Functioning, Disability and Health (ICF), participa-
tion is defined as “involvement in a life situation, and 
participation restrictions are problems an individual 
encounters in a life situation” (10). Individuals with 
TBI experience lower activity participation compared 
with controls, and levels of activity and participation 
are significantly related to age, time since injury, and 
HRQoL (11, 12). That is, participation is limited in 

many aspects of the life of individuals with TBI, especi-
ally in social activities, high-demand leisure activities, 
and household activities. Also, in particular, high levels 
of depressive symptoms are associated with diminis-
hed HRQoL, regardless of current levels of activity 
participation. The results of a study conducted during 
the COVID-19 pandemic showed that approximately 
half of respondents with TBI reported staying in touch 
with the same number of people as before the pandemic 
compared with individuals without a history of TBI (8). 
However, it is not known whether COVID-19-related 
restrictions (e.g. social isolation, confinement) also 
contribute to the difficulties in participation that indi-
viduals with TBI frequently experience.

Among widely used and comprehensive tools deve-
loped specifically for measuring social participation 
and HRQoL after TBI, and which reflect core sets of 
ICF taxonomy, are the Mayo-Portland Adaptability 
Inventory (MPAI-4) (13–16), and the Quality of Life 
after Brain Injury Questionnaire (QOLIBRI) (17), 
respectively. Also recommended is the Common Data 
Elements for measuring social participation (18). 

To our knowledge, internationally, no published study 
has compared social participation and HRQoL before 
and during the COVID-19 pandemic in individuals 
with TBI. It is important to consider the pandemic’s 
differential effects on individuals with TBI and other 
forms of chronic disability, in order to better tailor 
service delivery and care. Also, these effects could 
vary according to the severity of COVID-19 impacts 
and restrictions in various regions and countries of 
the world, as well as according to the healthcare and 
social services systems in place. Thus, the current study 
aimed to compare social participation, as measured 
with the MPAI-4, and HRQoL, as measured with the 
QOLIBRI, in a sample of individuals with TBI before 
and during the second wave of the COVID-19 pande-
mic. This study also explored the relationships between 
the perceived impacts of COVID-19, using the Coro-
navirus Impacts Questionnaire, social participation, 
and HRQoL. It was hypothesized that, compared with 
pre-pandemic levels, individuals with TBI would show 
reduced participation and lower HRQoL. In addition, 
it was anticipated that individuals with TBI reporting 
more negative impacts of COVID-19 would also report 
diminished social participation and quality of life.

MATERIALS AND METHODS

Participants
A convenience sample of 36 individuals with TBI was 
recruited as part of a longitudinal study on social parti-
cipation and HRQoL following TBI in a major neurore-
habilitation centre in Montreal. Clinical coordinators 
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and rehabilitation professionals invited individuals 
with TBI to participate in the study based on the fol-
lowing inclusion criteria for the Glasgow Coma Scale 
(GCS): (i) individuals with a diagnosis of mild (GCS 
score 13–15), moderate (GCS score 9–12) or severe 
TBI (GCS score 3–8), according to the guidelines put 
forward by the Institut national d'excellence en santé et 
en services sociaux and Ontario Neurotrauma Founda-
tion (INESSS-ONF) Clinical Practice Guideline for the 
Rehabilitation of Adults with Moderate to Severe Trau-
matic Brain Injury (19); (ii) 18 years of age or older; (iii) 
having completed an interdisciplinary comprehensive 
rehabilitation programme following their TBI; and (iv) 
reporting being able to read and speak French. 

The pre-pandemic sample for the current study con-
sisted of 36 individuals with TBI with a mean age of 
54.3 (SD = 18.5) years and 31.5 (SD = 8.6) months 
post-injury. The majority were men (52.8%), white 
(69.4%), and married (56.6%). Most participants repor-
ted having a high level of education with a university 
degree (71.8%). Most participants were working full-
time or part-time before the pandemic (46.7%). They 
reported an annual income of 52,955.5 (SD = 50,870.6) 
Canadian dollars before the pandemic. Most of the 
participants had sustained a moderate TBI (41.7%). 
The most frequent causes of injury were falls (41.6%) 
and motor vehicle accidents (27.8%). 

The total follow-up sample, recruited during the 
second wave of COVID-19, consisted of 18 indivi-
duals with TBI with a mean age of 47.7 (SD = 17.0) 
years and 48.2 (SD = 10.5) months post-injury. The 
majority were men (55.6%), white (83.3%), either 
married (55.6%) or single (33.3%). Most participants 
reported having a minimum of high-school educa-
tion (88.9%). Most of them were working full-time 
or part-time during the second wave of COVID-19 
(55.5%). They reported an annual income of 65,627.8 
(SD = 59,344.4) Canadian dollars during the second 
wave of the pandemic. Most of the participants had 
sustained a mild or moderate TBI (38.9% each). The 
most frequent causes of injury were motor vehicle 
accidents (44.5%), followed by falls or sports injuries 
(22.2% each). Individuals with TBI were followed at 
6.4 (SD = 8.2) months, between the first assessment 
preceding the pandemic and the second assessment 
during the second wave of COVID-19. Demographic 
characteristics and injury-related variables of the sam-
ple are shown in Table I. 

Procedure
The Research Ethics Board (REB) of the Center for Inter-
disciplinary Research in Rehabilitation of Greater Mont-
real of the CIUSSS du Centre-Sud-de-l’Île-de-Montréal 
(CIUSSS-CCSMTL) approved the current study, and 
participants gave verbal and written informed consent. 

Individuals with TBI were contacted for a telephone 
interview as part of a longitudinal study on social 
participation and quality of life. Prior to the interview, 
participants received an informed consent form and 
interview guide by mail or e-mail. 

With the arrival of COVID-19, participants had to be 
contacted again by the rehabilitation centre to obtain 
their permission to participate in the follow-up study. 
Only half of the sample agreed to participate in the 
second part of the study and a list of individuals with 
TBI agreeing to follow-up during the second wave of 
the COVID-19 pandemic was sent to the research team.

Table I.  Demographic and injury-related characteristics of 
individuals with traumatic brain injury (TBI) before and during 
the COVID-19 pandemic

Variables

Total TBI sample 
before COVID-19 

(N = 36)

Follow-up TBI 
sample during 

the second wave 
of COVID-19 

(N = 18)

Sex, n (%)
 Male 19 (52.8) 10 (55.6)
 Female 17 (47.2) 8 (44.4)
Age, years, mean (SD) 54.3 (18.5) 47.7 (17.0)
Annual income (Canadian  
dollars), mean (SD)

52,955.5  
(50,870.6)

65,627.8  
(59,344.4)

Race/ethnicity, n (%)

 White 25 (69.3) 15 (83.3)
 Arabic/West Asian 2 (5.6) 1 (5.6)
 Latin American 1 (2.8) 0 (0)
 Southeast Asian 2 (5.6) 0 (0)
 Other 2 (5.6) 2 (11.1)
 Missing 4 (11.1) 0 (0)
Work status, n (%) 

 Full-time 8 (26.7) 7 (38.8)
 Part-time 6 (20) 3 (16.7)
 Student 1 (3.3) 1 (5.6)
 Unemployed 11 (36.7) 6 (33.3)
 Retired 3 (10) 1 (5.6)
 Homemaker 1 (3.3) 0 (0)
Cause of the injury severity, n (%)

 Motor vehicle accident 10 (27.8) 8 (44.5)
 Violence 4 (11.1) 2 (11.1)
 Fall 15 (41.6) 4 (22.2)
 Sports injury 5 (13.9) 4 (22.2)
 Work accident 2 (5.6) 0 (0)
Injury severity, n (%)

 Mild TBI 12 (33.3) 7 (38.9)
 Complicated mild TBI 4 (11.1) 2 (11.1)
 Moderate TBI 15 (41.7) 7 (38.9)
 Severe TBI 5 (13.9) 2 (11.1)
Glasgow Coma Scale, mean (SD) 12.5 (3.8) 12.1 (4.2)
Time post-injury (months), 
mean (SD)

31.5 (8.6) 48.2 (10.5)

Time to follow-up (months), 
mean (SD)

16.4 (8.2)

Education, n (%)

 Primary school 1 (3.1) 0 (0)
 High school 2 (6.3) 0 (0)
 College 6 (18.8) 2 (11.1)
 University 23 (71.8) 16 (88.9)

Relationship status, n (%)

 Single 5 (16.7) 6 (33.3)
 Married 17 (56.6) 10 (55.6)
 Separated 1 (3.3) 0 (0)
 Divorced 5 (16.7) 2 (11.1)
 Common-law partner 2 (6.7) 0 (0)

SD: standard deviation.
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A clinical neuropsychologist was responsible for the 
administration of the measures on the phone to avoid 
any risk of COVID-19 transmission. The same person 
administered the measures before and during the pan-
demic. Participants received financial compensation of 
40 Canadian dollars ($20 for each interview). Research 
assistants transcribed the data collected for the study 
for statistical analysis for scientific purposes.

Instruments
In addition to the use of the following instruments, 
individuals with TBI assessed their perception of their 
employment situation (e.g. “Has your job situation 
been affected by the confinement due to COVID-19?”) 
and the potential impact of the pandemic on social 
participation and HRQoL on a scale ranging from 
0 (“Not at all”) to 3 (“A lot”).

Mayo-Portland Adaptability Inventory – 4th edition. 
Initially developed to estimate cognitive, behavioural, 
and social challenges following a brain injury (20), the 
Mayo-Portland Adaptability Inventory – 4th edition 
(MPAI-4) is a 35-item instrument to estimate overall 
disability and social participation. The MPAI-4 is used 
to assess individuals in the post-acute period following 
a brain injury, to help in the evaluation of rehabilita-
tion programmes for individuals with brain injury, and 
to better understand the long-term outcomes of brain 
injuries. As a measure of brain injury outcome, this 
measure is supported by almost 20 years of research 
and development. The MPAI-4 has solid psychometric 
properties including satisfactory internal consistency, 
construct validity, and predictive validity, in parti-
cular at the outpatient rehabilitation level for TBI and 
stroke (for specific psychometric data, see 21–26). 
The MPAI-4 has been demonstrated to be sensitive to 
changes during rehabilitation interventions (27–29). As 
such, it can be considered a gold standard measure to 
evaluate disability and the progress of rehabilitation. 
Higher scores indicate the presence of a greater level 
of disability. Conversely, lower scores indicate lesser 
impairment and limitations.

The MPAI-4 consists of 3 subscales: (i) 12 scored 
items for the Ability Index addressing physical and 
cognitive abilities that are often affected by a brain 
injury; (ii) 9 scored items for the Adjustment Index 
evaluating emotional and interpersonal problems; 
and (iii) 8 scored items for the Participation Index 
assessing the involvement in social, community and 
productive activities. The MPAI-4 also contains 5 items 
addressing pre-existing and associated conditions, but 
not contributing to the total score (e.g. alcohol and 
drug abuse, legal problems, comorbid physical and 
cognitive disabling conditions). For the Ability and 
the Adjustment Indices, each item is rated on a 5-point 
scale using the following criteria: (i) 0 = no problem; 

(ii) 1 = mild problem, but does not interfere with acti-
vities and may use assistive devices or medication; 
(iii) 2 = mild problem that interferes with activities 
5–24% of the time; (iv) 3 = moderate problem that 
interferes with activities 25–75% of the time; and (v) 
4 = severe problem that interferes with activities more 
than 75% of the time. For the Participation Index, some 
of the items use the same scoring system, except for 
the employment category with variations (e.g. paid 
employment and other employment).

The MPAI-4 has been used successfully to track 
progress in the rehabilitation of individuals with TBI 
(27). In addition, it has been used as a measure of 
concurrent validity with instruments developed to 
assess participation (30). The time of administration 
is 15–20 min. It can be used free of charge, and can be 
administered by different rehabilitation professionals. 
It has been validated in different languages. MPAI-4 
versions in Spanish, German, Italian, Portuguese, 
Swedish, Dutch, Danish, and the French-Canadian 
version including the manual, used in the current 
study (31–33). Clear scoring criteria are available on 
the Center for Outcome-Based Measurement in Brain 
Injury website (14). The MPAI-4 can be completed by 
the individual with a brain injury, the healthcare pro-
fessional or by consensus of professional staff, or the 
family caregiver. The MPAI-4 is used in the process of 
translating a systematic, standardized, comprehensive 
assessment into a rehabilitation plan (34). For the cur-
rent study, the total score was included in the analyses. 
The internal consistency of the MPAI-4 for this study 
was excellent at admission (Cronbach’s α = 0.95) and 
follow-up (Cronbach’s α = 0.95), according to general 
guidelines (35).

Quality of Life after Brain Injury Questionnaire. 
The QOLIBRI is a 37-item multiple-choice self-report 
questionnaire specifically developed to assess HRQoL 
of individuals after TBI. The QOLIBRI measures 6 
dimensions of HRQoL in areas frequently affected 
after TBI, including “Cognition” (7 items), “Self” 
(7  items), “Daily Life and Autonomy” (7 items), 
“Social Relationships” (6 items), “Emotions” (5 items), 
and “Physical Problems” (5 items). Participants are 
asked to report their levels of satisfaction (Part 1) 
or the extent to which they have been bothered by 
each symptom (Part  2) in 37 statements since their 
TBI. Each symptom can be rated as: (i) Not at all; 
(ii) Slightly; (iii) Moderately; (iv) Quite; (v) Severely. 
Scores are calculated with a maximum possible range 
of 1–5, with higher scores indicating better functioning 
on a specific dimension. The QOLIBRI has been used 
successfully to measure HRQoL symptoms in indivi-
duals with TBI (36–40). Also, it has demonstrated high 
internal consistency and temporal stability (for specific 
psychometric data, see 41, 42). The QOLIBRI has 
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been translated and used in several languages inclu-
ding French (43). The QOLIBRI can be completed in 
7–10 min. The total score and the scores by dimension 
were used in this study. The internal consistency of the 
QOLIBRI for the current study was excellent at admis-
sion and follow-up (Cronbach’s α = 0.96), according 
to published guidelines (35).

Coronavirus Impacts Questionnaire. This is a 9-item 
multiple-choice self-report questionnaire to measure 
the financial, resource access, and psychological 
impacts of COVID-19 (44). Participants assess the 
extent to which each statement represents their expe-
rience with COVID-19. Each statement can be rated on 
a 7-point scale, with 1 representing “not true of me at 
all” to 7 indicating “very true of me”. Individual item 
scores are added to obtain a total score ranging bet-
ween 9 and 63, with higher scores representing a more 
important negative impact of COVID-19. The internal 
consistency of the Coronavirus Impacts Questionn-
aire for the current study was very good (Cronbach’s 
α = 0.83), according to published guidelines (35).

Statistical analyses
Statistical analyses were conducted with IBM SPSS® 
version 25 (45). To compare social participation and 
HRQoL in a sample of individuals with TBI before 
and during the second wave of COVID-19, paired 
samples t-tests were used to compare MPAI-4 and 
QOLIBRI scores at both measurement time-points 
in the subset of individuals who responded at follow-
up. Pearson product-moment correlation coefficients 
were calculated between the Coronavirus Impacts 
Questionnaire total score and subscale scores with the 
MPAI-4 and QOLIBRI scores. Correlation coefficients 
were interpreted using the following guidelines for the 
behavioural sciences (46): (i) small (r = 0.1–0.29), 
(ii) medium (r = 0.3–0.49), and (iii) large (r = 0.5–1). 
Statistical significance was set at an alpha level of 0.05. 
Kolmogorov–Smirnov statistics confirmed normality 
of all subscale and total scores.

RESULTS

Compared with pre-pandemic levels, individuals with 
TBI did not show any significant differences in age, 
sex, employment, race/ethnicity, relationship status, 
or income levels (all p’s > 0.05). The 2 groups were 
also comparable in terms of the severity of the injury, 
as seen in Table I. 

Perceived impacts of COVID-19
Regarding the perception of the negative impact of 
COVID-19 on employment, 50% of individuals with 
TBI did not report any change, 5.6% reported slight 

changes, 27.8% moderate changes, and 16.6% reported 
a lot of changes during the second wave. When asked 
about their perception of the negative impact of CO-
VID-19 on social participation, 27.8% of individuals 
with TBI did not report any change, 33.3% reported 
slight changes, 16.7% moderate changes, and 22.2% a 
lot of changes during the second wave. For the impact 
of COVID-19 on quality of life, 22.2% of individuals 
with TBI did not report any change, 50% endorsed 
slight changes, 22.2% reported moderate changes, and 
5.6% reported a lot of changes during the second wave.

Social participation during the second wave of 
COVID-19
The results of a paired-samples t-test comparing 
MPAI-4 total scores of individuals with TBI before the 
pandemic and during the second wave of COVID-19 
did not show a statistically significant difference bet-
ween the 2 time-points (p > 0.05). The comparison 
between pre-pandemic levels and ratings during the 
second wave of COVID-19 for the MPAI-4 Ability, 
Adjustment, and Participation Indexes did not show 
any significant differences (p > 0.05).

Health-related quality of life during the second wave 
of COVID-19
As seen in Table II, the results of a paired-samples t-
test to compare individuals with TBI before and during 
the second wave of COVID-19 showed a statistically 
significant difference in HRQoL. There was a statisti-
cally significant decrease in the QOLIBRI total score 
from Time 1 – pre-pandemic (M = 3.6, SD = 0.6) to 
Time 2 – Second wave of COVID-19 (M = 3.4, SD = 
0.7), t (17) = 2.2, p < 0.05 (2-tailed), with a medium 
effect size (Cohen’s d = 0.52).

The analysis of the QOLIBRI dimensions of HRQoL 
areas frequently affected after TBI indicated a statisti-
cally significant decrease in the emotional domain from 
Time 1 – pre-pandemic (M = 3.7, SD = 0.8) to Time 
2 – Second wave of COVID-19 (M = 3.4, SD = 0.9), 
t (17) = 3.1, p < 0.05 (2-tailed), with a large effect 

Table II. Results of subscales and total scores of the Quality of 
Life after Brain Injury Questionnaire (QOLIBRI) in individuals with 
traumatic brain injury (TBI) before and during the second wave of 
the COVID-19 pandemic

QOLIBRI Subscales

Before COVID-19
During the second 
wave of COVID-19

Mean SD IQR Mean SD IQR

Cognition 3.6 1.1 1.5 3.4 0.8 0.9
Self 3.3 1 1.9 3.2 1 1.8
Daily life & autonomy 3.6 1.1 1.8 3.6 0.9 0.9
Social relationships 3.7 0.8 1.1 3.5 0.7 1
Emotions 3,7 1 1.6 3.4 0.9 1.4
Physical problems 3.5 1.1 2 3.5 1.1 1.8
Total score 3.7 0.8 1.4 3.4 0.7 0.9

IQR: interquartile range.
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size (Cohen’s d = 0.73). On the contrary, the areas 
of Cognition, Self, Daily Life and Autonomy, Social 
Relationships, and Physical Problems did not show 
any statistically significance differences (all p > 0.05).

Relationships between perceived impacts of 
COVID-19, social participation, and quality of life
The exploration of the relationship between the MPAI-
4 total score and the 3 domains of the Coronavirus 
Impacts Questionnaire subscale scores during the 
second wave of COVID-19 did not reveal statistically 
significant associations with the Financial, Resource, 
or Psychological subscales (all p > 0.05). However, 
there were statistically significant associations between 
the Adjustment scale of the MPAI-4 with the Resource 
subscale of the Coronavirus Impacts Questionnaire 
(r = 0.47, p < 0.05), but not between the Ability or 
Participation subscales with any of the subscales of 
the Coronavirus Impacts Questionnaire (all p > 0.05).

There were statistically significant associations 
between the QOLIBRI total score with the Resource 
subscale of the Coronavirus Impacts Questionnaire (r = 
–0.54, p < 0.05), but not with the Financial or Psycho-
logical subscales (both p > 0.05). Also, there were sta-
tistically significant associations between the Resource 
subscale of the Coronavirus Impacts Questionnaire with 
the Daily Life and Autonomy (r = –0.64, p < 0.01), Emo-
tional (r = –0.52, p < 0.05), and the Physical Problems 
subscales of the QOLIBRI (r = –0.58, p < 0.01), but not 
with the Self and Social scales of the QOLIBRI (both p > 
0.05). No statistically significant association was found 
between the Financial or Psychological subscales with 
any of the subscales of the QOLIBRI (both p > 0.05).

DISCUSSION

The current study reports exploratory evidence of the 
relationships between perceived COVID-19 impacts, 
social participation, and quality of life in individuals 
with TBI during the second wave of the pandemic. 
Unsurprisingly, almost one-third of the sample of 
individuals with TBI reported moderate to significant 
changes in the quality of their lives and 38.9% indica-
ted a negative impact on social participation. In cont-
rast, the use of standardized instruments to measure 
HRQoL and social participation in individuals with 
TBI indicated that individuals with TBI experienced 
more emotional difficulties and lower HRQoL com-
pared with pre-pandemic levels, but similar levels 
of functioning in terms of social participation. This 
study is compatible with populational data showing 
that compared with pre-COVID-19 population norms 
in Canada, HRQoL was lower during the COVID-19 
pandemic, with anxiety/depression and usual activities 

dimensions mostly affected (47). In consequence, it is 
possible that the current findings also reflect a general 
trend in the population.

Notably, 44.4% of individuals with TBI reported 
moderate to important changes in employment, even 
when their employment situation or their income did 
not significantly change compared with pre-pandemic 
levels. This could be explained because of work-related 
adjustments, such as remote working, but not by job 
loss. COVID-19 has transformed the way people work, 
and remote working was adopted in Canada during the 
second wave of COVID-19. As a result, the proportion 
of workers able to carry out their tasks from home 
increased globally, providing flexibility, saving costs, 
and reducing commuting (48). As hybrid and remote 
work are still common in Canada since the second 
wave of COVID-19, individuals with TBI can still 
work, avoiding outbreaks and new infections. 

As expected, individuals with TBI with more dif-
ficulties accessing resources during the pandemic 
also reported diminished HRQoL. More specifically, 
individuals with TBI experiencing more problems 
accessing basic resources were also those who endor-
sed daily life and autonomy difficulties, emotional 
problems, or physical limitations. These results are 
complementary to those of a study showing that 51% 
of individuals with TBI reported that the pandemic 
affected their sense of mental and physical well-being, 
and 18% experienced a decrease in life satisfaction, 
mental health challenges, a sense of isolation, and 
inability to go to the gym or exercise since the start of 
the pandemic (8). This study also complements data 
indicating that 21% of individuals with mild and 33% 
with moderate or severe TBI had impaired QOLIBRI 
scores at 12 months before COVID-19 (7). The current 
study highlights the importance of the combined long-
term negative effects of TBI with the deleterious effect 
on HRQoL associated with sustained stress caused by 
the constant threat of being exposed to COVID-19, 
as well as the social isolation and restricted activities 
during that period. 

Notably, the results indicate that the psychological 
or financial impact of the pandemic was not associated 
with diminished quality of life in this sample of indivi-
duals with TBI. Previous preliminary data has shown 
that the abrupt loss of income during the pandemic was 
associated with increased overall anxiety and depres-
sive symptoms (49). Different governments adopted 
mechanisms to compensate for financial loss during 
the pandemic. For instance, the Canadian government 
created the Canada Emergency Response Benefit 
to provide financial support to employed and self-
employed Canadians who were directly affected by 
COVID-19 (up to 2,000 Canadian dollars per month). 
Consequently, the government of Canada adopted a 
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policy to prevent growing concerns about economic 
recession and its implications for mental health. These 
policies could offer a potential explanation for the fact 
that financial issues and psychological concerns did not 
seem to have a negative impact on the quality of life 
of this sample of individuals with TBI.

Although this study showed that 38.9% of individuals 
with TBI subjectively reported moderate to important 
changes in social participation, social participation 
scores, as measured by the MPAI-4, were similar 
before and during the second wave of COVID-19. The 
increased use of communication technology could be 
a potential explanation. The results of another study 
showed that individuals with TBI reported an increase 
in virtual social visits (53.1%), although this was 
less frequent compared with non-injured individuals 
(72.5%) (8). This tendency was reversed in terms of 
in-person contacts, with 51.06% of individuals with 
TBI reporting staying in touch with the same number 
of people as before the pandemic compared with 
43.1% of uninjured individuals. It is also possible that 
post-TBI limitations in social participation were so 
important (11, 12, 50) that they did not significantly 
differ from pre-pandemic levels or were masked by the 
confinement related to COVID-19. There is evidence 
suggesting that 76.4% of non-injured individuals 
reported that the pandemic had significantly affected 
their daily lives, compared with 57.4% of individuals 
with TBI suggesting that their lives were negatively 
impacted to a lesser extent (8). 

Study limitations
The current study has several limitations. First, there 
was a high rate of drop-out; half of the initial sample 
could not be contacted for the follow-up assessment. 
This could be explained by changes in address and re-
duced availability to participate in research during the 
rapid changes imposed by the pandemic. Individuals 
who were unavailable to participate could have faced 
more important challenges than those who participated 
in the follow-up study. Also, the study did not enquire 
about the COVID-19 status of participants, as this was 
not part of the objectives of the study. Furthermore, the 
fact that measures were obtained by phone could have 
increased attrition, since it has been shown that there 
is higher attrition when data is collected by phone or 
post rather than during face-to-face contact (51). With 
a small, highly educated, and homogenous sample, the 
generalizability of the findings to other TBI samples is 
limited, including individuals with low educational le-
vels, other countries, and different races/ethnicities. In 
this sense, the results must be considered exploratory. 
However, as COVID-19 continues to affect our lives, 
changes in quality of life could be long-lasting. For that 
reason, rehabilitation professionals should consider the 

emotional difficulties having a negative impact on the 
quality of life of individuals with TBI. As mental health 
needs have become a major issue in the context of the 
COVID-19 pandemic, access to individual or group 
psychological interventions in the community, either 
virtually or in person, could generally help prevent 
negative emotional impacts in individuals with TBI, 
and even more so during a pandemic.

CONCLUSION

This study presents exploratory evidence regarding re-
duced HRQoL, but not social participation specifically, 
in a small sample of individuals with TBI during the 
second wave of the COVID-19 pandemic compared 
with before the pandemic. To a certain extent, social 
participation and HRQoL challenges could have been 
overshadowed by the effects of the confinement, without 
significant changes in social participation, but with di-
minished quality of life in the emotional domain. Also, 
access to resources during COVID-19 was associated 
with adjustment, autonomy, emotional, and physical 
problems in individuals with TBI. On the contrary, the 
financial or psychological aspects related to COVID-19 
were not associated with HRQoL or social participation. 
More longitudinal research is needed to fully understand 
the combined relationships between COVID-19, quality 
of life, social participation, and TBI. 

ACKNOWLEDGEMENTS

The authors wish to thank the clinicians, program 
managers, and clinical research coordinators at the 
two Integrated University Health and Social Services 
Centres (CIUSSS) and the Integrated Health and Social 
Services Centre (CISSS) that participated in the study: 
the CIUSSS du Centre-Sud-de-l’Île-de-Montréal, the 
CIUSSS du Centre-Ouest-de-l’Île-de-Montréal, and 
the CISSS de Laval. This research was supported 
by a research grant from the Fonds de recherche du 
Québec - Santé (FRQS) to Michelle McKerral [grant 
number 254599].

The authors have no conflicts of interest to declare.

REFERENCES
1.	Dewan M, Rattani A, Gupta S, Baticulon R, Hung YC, 

Punchak M, et al. Estimating the global incidence of trau-
matic brain injury. J Neurosurg 2018; 130: 1080–1097. 
DOI: 10.3171/2017.10.JNS17352

2.	Andelic N, Røe C, Tenovuo O, Azouvi P, Dawes H, Majdan 
M, et al. Unmet rehabilitation needs after traumatic brain 
injury across Europe: results from the CENTER-TBI study. 
J Clin Med 2021; 10: 1035. DOI: 10.3390/jcm10051035

J Rehabil Med 55, 2023

https://medicaljournalssweden.se/index.php/jrm/index


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

COVID-19, social participation and HRQoL after TBI p. 8 of 9

3.	Figueroa JM, Boddu J, Kader M, Berry K, Kumar V, Ayala 
V et al. The effects of lockdown during the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 
pandemic on neurotrauma-related hospital admissions. 
World Neurosurg 2021; 146: e1–e5. DOI:  10.1016/j.
wneu.2020.08.083 

4.	Horan J, Duddy JC, Gilmartin B, Amoo M, Nolan D, Corr 
P et al. The impact of COVID-19 on trauma referrals to a 
National Neurosurgical Centre. Ir J Med Sci 2021; 190: 
1281–1293. DOI: 10.1007/s11845-021-02504-7

5.	WHO. The World Health Organization Quality of Life 
Assessment (WHOQOL): development and general psy-
chometric properties. Soc Sci Med 1998; 46: 1569–1585. 
DOI: 10.1016/s0277-9536(98)00009-4

6.	Pagulayan, KF, Temkin NR, Machamer J, Dikmen SS. A 
Longitudinal study of health-related quality of life after 
traumatic brain injury. Arch Phys Med Rehabil 2006; 87: 
611–618. DOI: 10.1016/j.apmr.2006.01.018

7.	Helmrich I, van Klaveren D, Dijkland S, Lingsma H, Polin-
der S, Wilson L et al. Development of prognostic models 
for health-related quality of life following traumatic brain 
injury. Qual Life Res 2022; 31: 451–471. DOI: 10.1007/
s11136-021-02932-z

8.	Morrow EL, Patel NN, Duff MC. Disability and the COVID-
19 pandemic: a survey of individuals with traumatic brain 
injury. Arch Phys Med Rehabil 2021; 102: 1075–1083. 
DOI: 10.1016/j.apmr.2021.01.064 

9.	Rauen K, Reichelt L, Probst P, Schäpers B, Müller F, Jahn 
K, et al. Quality of life up to 10 years after traumatic  
brain injury: a cross-sectional analysis. Health Qual Life 
Outcomes 2020; 18: 166. DOI:  10.1186/s12955-020-
01391-3

10.	Rimmer J. Use of the ICF in identifying factors that 
impact participation in physical activity/rehabilitation 
among people with disabilities. Disabil Rehabil 2006; 28: 
1087–1095. DOI: 10.1080/09638280500493860 

11.	Goverover Y, Genova H, Smith A, Chiaravalloti N, Len-
genfelder J. Changes in activity participation following 
traumatic brain injury. Neuropsychol Rehabil 2017; 27: 
472–485. DOI: 10.1080/09602011.2016.1168746

12.	Kersey J, McCue M, Skidmore E. Domains and dimensions 
of community participation following traumatic brain injury. 
Brain Injury 2020; 34: 708–712. DOI: 10.1080/026990
52.2020.1757153 

13.	Chung P, Yun SJH, Khan F. A comparison of participation 
outcome measures and the Internationa l Classification 
of Functioning, Disability and Health Core Sets for Trau-
matic Brain Injury. J Rehabil Med 2014; 46: 108–116. 
DOI: 10.2340/16501977-1257

14.	Malec JF. The Mayo Portland Adaptability Inventory. The 
Center for Outcome Measurement in Brain Injury 2005. 
Available from: http://www.tbims.org/combi/mpai/. 
Accessed July 1, 2022.

15.	Resnik L, Plow MA. Measuring participation as defined by 
the international classification of functioning, disability 
and health: an evaluation of existing measures. Arch 
Phys Med Rehabil 2009; 90: 856–866. DOI: 10.1016/j.
apmr.2008.11.010

16.	Sander AM, Clark A, Pappadis MR. What is community 
integration anyway?: Defining meaning following traumatic 
brain injury. J Head Trauma Rehabil 2010; 25: 121–127. 
DOI: 10.1097/HTR.0b013e3181cd1635

17.	Koskinen S, Hokkinen EM, Wilson L, Sarajuuri J, Von 
Steinbüchel N, Truelle JL. Comparison of subjective and 
objective assessments of outcome after traumatic brain 
injury using the International Classification of Functioning, 
Disability and Health (ICF). Disabil Rehabil 2011; 33: 
2464–2478. DOI: 10.3109/09638288.2011.574776

18.	Meeuws S, Yue JK, Huijben JA, Nair N, Lingsma HF, Bell 
MJ, Manley GT, Maas AIR. Common data elements: critical 
assessment of harmonization between current multi-center 
traumatic brain injury studies. J Neurotrauma 2020; 37: 
1283–1290. DOI: 10.1089/neu.2019.6867 

19.	Bayley M, Gargaro J, Kua A, Pagé E, Lalancette Hébert M, 
et al. Canadian Clinical Practice Guideline for the Rehabi-
litation of Adults with Moderate to Severe Traumatic Brain 
Injury. Toronto, ON: University Health Network, 2023. 
Available from: https://kite-uhn.com/brain-injury/en. 
Accessed July 1, 2022.

20.	Lezak MD. Relationships between personality disorders, 
social disturbances, and physical disability following trau-
matic brain injury. J Head Trauma Rehabil 1987; 2: 57-69. 
DOI 10.1097/00001199-198703000-00009

21.	Ataman R, Thomas A, Roberge-Dao J, McKerral M, Auger 
C, Wittich W, et al. Measurement Properties of the Mayo-
Portland Adaptability Inventory (MPAI-4) and related 
measures: a systematic review. Arch Phys Med Rehabil 
2023; Jan 25 (Online ahead of print). DOI:  10.1016/j.
apmr.2022.12.196

22.	Bohac DL, Malec JF, Moessner AM. Factor analysis of the 
Mayo-Portland Adaptability Inventory: structure and vali-
dity. Brain Inj 1997; 11: 469–482. 

23.	Kean J, Malec JF, Altman IM, Swick S. Rasch measurement 
analysis of the Mayo-Portland Adaptability Inventory (MPAI-
4) in a community-based rehabilitation sample. J Neu-
rotrauma 2011; 28: 745–753. DOI: 10.1089/neu.2010.1573

24.	Malec JF. The Mayo-Portland Participation Index: a brief 
and psychometrically sound measure of brain injury 
outcome. Arch Phys Med Rehabil 2004; 85: 1989–1996. 
DOI: 10.1016/j.apmr.2004.01.032

25.	Malec JF, Kean J, Altman IM, Swick S. Mayo-Portland 
adaptability inventory: comparing psychometrics in 
cerebrovascular accident to traumatic brain injury. Arch 
Phys Med Rehabil 2012; 93: 2271–2275. DOI: 10.1016/j.
apmr.2012.06.013

26.	Malec JF, Kragness M, Evans RW, Finlay KL, Kent A, Lezak 
MD. Further psychometric evaluation and revision of 
the Mayo-Portland Adaptability Inventory in a national 
sample. J Head Trauma Rehabil 2003; 18: 479–492. 
DOI: 10.1097/00001199-200311000-00002

27.	Eicher V, Murphy MP, Murphy TF, Malec JF. Progress asses-
sed with the Mayo-Portland Adaptability Inventory in 604 
participants in 4 types of post-inpatient rehabilitation 
brain injury programs. Arch Phys Med Rehabil 2012; 93: 
100–107. DOI: 10.1016/j.apmr.2011.06.038

28.	Guerrette MC, McKerral M. Predictors of social participa-
tion outcome after traumatic brain injury differ according 
to rehabilitation pathways. J Neurotrauma 2022; 40: 
523–535. DOI: 10.1089/neu.2022.0232

29.	Malec JF, Kean J. Post-inpatient brain injury rehabilita-
tion outcomes: report from the National OutcomeInfo 
Database. J Neurotrauma 2016; 33: 1371–1379. 
DOI: 10.1089/neu.2015.4080

30.	Hamed R, Holm MB. Psychometric properties of the Arab 
Heritage Activity Card Sort. Occup Ther Int 2013; 20: 
23–34. DOI: 10.1002/oti.1335

31.	Cattelani R, Corsini D, Posteraro L, Agosti M, Saccavini 
M. The Italian version of the Mayo-Portland Adaptability 
Inventory-4. A new measure of brain injury outcome. Eur 
J Phys Rehabil Med 2009; 45: 513–519. 

32.	Guerrette MC, McKerral M. Validation of the Mayo-Portland 
Adaptability Inventory-4 (MPAI-4) and reference norms 
in a French-Canadian population with traumatic brain 
injury receiving rehabilitation. Disabil Rehabil 2021; 44: 
5250–5256. DOI: 10.1080/09638288.2021.1924882

33.	McKerral M, Léveillé G, Goulet P, Vincent P. French-
Canadian MPAI-4 Rating form and Manual 2017. Available 
from: http://www.tbims.org/combi/mpai/. Accessed July 
1, 2022.

34.	 Malec JF. Assessment for neuropsychological rehabilitation 
planning. In: BA Wilson, J Winegardner, C van Heugten, T 
Ownsworth (editors). Neuropsychological rehabilitation: the 
international handbook. London: Routledge; 2017, pp. 36–48.

35.	George D, Mallery P. SPSS for Windows step by step: 
a simple guide and reference 18.0 update (11th edn). 
Boston: Allyn & Bacon/Pearson; 2011.

J Rehabil Med 55, 2023

http://www.tbims.org/combi/mpai/
https://kite-uhn.com/brain-injury/en
http://www.tbims.org/combi/mpai/
https://medicaljournalssweden.se/index.php/jrm/index


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

COVID-19, social participation and HRQoL after TBI p. 9 of 9

36.	Brett BL, Kramer MD, Whyte J, McCrea MA, Stein MB, 
Giacino JT, et al. Latent profile analysis of neuropsychiatric 
symptoms and cognitive function of adults 2 weeks after 
traumatic brain injury: findings from the TRACK-TBI Study. 
JAMA Network Open 2021; 4: e213467. DOI: 10.1001/
jamanetworkopen.2021.3467

37.	Donnelly KZ, Baker K, Pierce R, St Ivany AR, Barr PJ, 
Bruce ML. A retrospective study on the acceptability, 
feasibility, and effectiveness of LoveYourBrain Yoga for 
people with traumatic brain injury and caregivers. Disabil 
Rehabil 2021; 43: 1764–1775. DOI: 10.1080/0963828
8.2019.1672109

38.	Krenz U, Timmermann D, Gorbunova A, Lendt M, Schmidt 
S, von Steinbuechel N. Health-related quality of life after 
pediatric traumatic brain injury: a qualitative comparison 
between children’s and parents’ perspectives. PLoS One 
2021; 16: e0246514. DOI: 10.1371/journal.pone.0246514

39.	Rauen K, Spani CB, Tartaglia, MC, Ferretti MT, Reichelt L, 
Probst P et al. Quality of life after traumatic brain injury: 
a cross-sectional analysis uncovers age- and sex-related 
differences over the adult life span. Geroscience 2021; 43: 
263–278. DOI: 10.1007/s11357-020-00273-2

40.	Sameh G, Islem F, Samar A, Hedi C, Mounir B, Habib EM. 
Neuropsychological and behavioral disorders, functional 
outcomes and quality of life in traumatic brain injury vic-
tims. The Pan Afr Med J 2021; 38: 346. DOI: 10.11604/
pamj.2021.38.346.16120

41.	Von Steinbuechel N, Petersen C, Bullinger M, QOLIBRI Group. 
Assessment of health-related quality of life in persons after 
traumatic brain injury – development of the QOLIBRI, a 
specific measure. Acta Neurochir Suppl 2005; 93: 43–49. 
DOI: 10.1007/3-211-27577-0_6

42.	Von Steinbuechel N, Richter S, Morawetz C, Riemsma R. 
Assessment of subjective health and health-related quality 
of life in persons with acquired or degenerative brain injury. 
Curr Opin Neurol 2005; 18: 681–691. DOI: 10.1097/01.
wco.0000194140.56429.75

43.	Truelle JL, Formisano R, Von Wild K, Maas A, Von Stein-
buechel N, Neugebauer E et al. Quality of life after 
traumatic brain injury: the clinical use of the QOLIBRI, 
a novel disease-specific instrument. Brain Inj 2010; 24: 
1272–1291. DOI:10.3109/02699052.2010.506865

44.	Conway LG, Woodard SR, Zubrod A. Social psychological 
measurements of COVID-19: coronavirus perceived threat, 
government response, impacts, and experiences ques-
tionnaire. PsyArXiv 2020; DOI: 10.31234/osf.io/z2x9a

45.	IBM. IBM SPSS Statistics Version 25. New York: Armonk; 
2017. 

46.	Cohen, J. Statistical power analysis for the behavioral 
sciences (2nd edn). New York: L. Erlbaum; 1988.

47.	Wen J, Al Sayah F, Simon R, Lahtinen M, Johnson JA, 
Ohinmaa A. Self-reported health-related quality of life 
of the general population in Alberta, Canada during the 
COVID-19 pandemic. J Patient Rep Outcomes 2022; 6: 
109. DOI: 10.1186/s41687-022-00518-y

48.	Bellotti L, Zaniboni S, Balducci C, Grote G. Rapid review on 
COVID-19, work-related aspects, and age differences. Int J 
Environ Res Public Health 2021; 18: 5166. DOI: 10.3390/
ijerph18105166

49.	Hertz-Palmor N, Moore TM, Gothelf D, DiDomenico 
GE, Dekel I, Greenberg D et al. Association among 
income loss, financial strain and depressive symptoms 
during COVID-19: evidence from two longitudinal stu-
dies. J Affect Disord 2021; 291: 1–8. DOI: 10.1016/j.
jad.2021.04.054

50.	Andelic N, Sigurdardottir S, Schanke AK, Sandvik L, Sveen 
U, Roe C. Disability, physical health and mental health 1 
year after traumatic brain injury. Disabil Rehabil 2010; 32: 
1122–1131. DOI: 10.3109/09638280903410722

51.	Richter S, Stevenson S, Newman T, Wilson L, Maas AIR, 
Nieboer D, et al. Study design features associated with 
patient attrition in studies of traumatic brain injury: a 
systematic review. J Neurotrauma 2020; 37: 1845–1853. 
DOI: 10.1089/neu.2020.7000

J Rehabil Med 55, 2023

http://osf.io/z2x9a
https://medicaljournalssweden.se/index.php/jrm/index

