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Quality of life; Background/Objective: After an acquired brain injury (ABI), the person remains with several
Acquired brain injury; impairments and disabilities that cause a decrease in his/her quality of life (QoL), which could
CAVIDACE Scale; change over time. The objective of the study was to analyse the evolution patterns of QoL in
Self-report; a sample of persons with ABI for one-year as well as the differences in proxy- and self-report
Longitudinal study versions of a QoL instrument. Method: The sample comprised 402 persons with ABI with ages

ranging between 18 and 91 years, whom 36.20% had had the accident recently (i.e., three years
or less). Patients, professionals and relatives responded at three evaluation points to the CAVI-
DACE scale, an ABI-specific QoL tool. Results: ANOVAs showed an improvement in QoL in the
two follow-ups; the improvement was especially significant in the period between baseline and
six months. The respondent factor did not interact with the evaluation time, but significant
differences were found between respondents, with scores of patients higher than that for prox-
ies. Finally, the QoL’s evolution interacts with the time elapsed since injury, showing significant
improvements in the most recent group (i.e., three years or less). Conclusions: QoL must be
considered from the earliest moments after ABI to obtain more significant improvements.
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Estudio longitudinal de la calidad de vida en dafio cerebral adquirido: autoinforme e
informe de otros

Resumen

Antecedentes/Objetivo: Después del daio cerebral adquirido (DCA), la persona permanece con
secuelas y discapacidades severas que pueden causar una disminucion de su calidad de vida (CV)
variable a lo largo del tiempo. El objetivo de este estudio es analizar los cambios en la CV a
lo largo de un ano, asi como las diferencias entre las versiones autoinforme y heteroinforme
de un instrumento de CV. Método: La muestra estuvo compuesta por 402 personas con DCA,
con edades entre 18 y 91 afos, de quiénes el 36,20% habia tenido el accidente recientemente
(tres anos o menos). Pacientes, profesionales y familiares respondieron en los tres momentos de
evaluacion a la escala CAVIDACE, un instrumento especifico para DCA. Resultados: Los ANOVAs
mostraron una mejoria en muchas de las dimensiones de CV en ambos seguimientos, especial-
mente significativa entre la linea base y los seis meses. Los pacientes puntuaron mas alto que
el resto de evaluadores, pero este factor no mostré interaccion con el momento de evaluacion.
Finalmente, la evolucion de la CV interactud con el tiempo transcurrido desde el DCA, encon-
trandose mejorias en el grupo con menor recorrido. Conclusiones: La CV debe ser tenida en
cuenta desde los primeros momentos tras el DCA para obtener mejorias mas significativas.

© 2020 Publicado por Elsevier Espana, S.L.U. en nombre de Asociacion Espanola de Psi-
cologia Conductual. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Acquired brain injury (ABI) is a leading cause of death and
disability in the world (Nichol et al., 2011). In Spain, there is
a prevalence of 420,064 people with ABI and approximately
104,701 new cases per year (Quezada et al., 2015). Although
it is increasingly possible to save more lives because of
advances in medicine, the percentage of people left with
impairments after the ABI is very high, even with mild
injuries (Chiang et al., 2015; Haagsma et al., 2015). Indi-
viduals who have sustained an ABI often experience physical
and emotional problems (Haagsma et al., 2015; Lin et al.,
2010; Yeoh et al., 2019), cognitive deficits (Grauwmeijer
et al., 2018; Yeoh et al., 2019) and behavioural and social
alterations (Azouvi et al., 2016; Lin et al., 2010). Some of
these impairments may have a prolonged progression time
that lead to chronic health problems (Azouvi et al., 2016;
Grauwmeijer et al., 2018), which negatively impact the
quality of life (QoL) (Andelic et al., 2009; Forslund et al.,
2013; Pagnini et al., 2019; Yeoh et al., 2019).

Traditionally, QoL has been studied through generic
instruments conceptualized from a health-related QoL
approach (HRQolL), such as the SF-36 (Ware & Sherbourne,
1992). HRQoL focused on very specific domains of the
person’s QoL, mainly related to health and physical well-
being. In recent years, a specific instrument for ABI has
been developed: the QOLIBRI scale (von Steinblichel et al.,
2010), which allows a more specific and comprehensive
QoL evaluation. However, it continued to be sheltered by
the HRQoL model, excluding important QoL areas such as
self-determination, material well-being or personal devel-
opment. In addition, this instrument has been used only in
populations with traumatic brain injury (TBI), while its use
in other ABI aetiologies (stroke, brain anoxia, brain tumour
or cerebral infection) has been ignored.

In 2018, a specific-ABI QoL instrument was developed and
validated, based on a comprehensive model that considers

a psychosocial approach that goes beyond aspects merely
related to health, and that can be used in the entire ABI
population: the CAVIDACE scale (Fernandez et al., 2019).
This instrument is based on Schalock and Verdugo’s QoL
model, which has been widely used in other populations,
such as intellectual and developmental disabilities (Schalock
& Verdugo, 2002) and the elderly (Vanleerberghe et al.,
2017). According to the model (Schalock et al., 2018), QoL is
a multidimensional phenomenon that reflects the well-being
desired by the person in relation to eight basic needs: emo-
tional well-being (EW), interpersonal relations (IR), material
well-being (MW), personal development (PD), physical well-
being (PW), self-determination (SD), social inclusion (SI) and
rights (RI). Moreover, this core domain shows intergroup
stability and sensitivity to personal perceptions, including
subjective and objective aspects, and are influenced by
environmental and personal factors and their interaction
(Schalock et al., 2016, 2018).

QoL has been considered a subjective construct that
should be evaluated through self-report. However, in many
cases of people with ABI, this is not possible due to the sever-
ity of the impairments (e.g., consciousness alterations) or
the inability to communicate (e.g., global aphasia). Further-
more, the validity of the self-reports has been questioned
because of the frequent presence of memory alterations
and anosognosia in this population (Formisano et al., 2017;
Grauwmeijer et al., 2018). Therefore, in some cases, it is
necessary to use QoL instruments that can be answered by
a relative or professional who knows the person (Kozlowski
et al., 2015). However, there are very few studies that have
analysed the discrepancies depending on the assessment
approach (Verdugo et al., 2005) and how they have evolved
over time. The existing studies show discordant results, with
some showing an overestimation of the QoL by the ABI per-
son when compared to their relatives’ evaluation (Formisano
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et al., 2017; Hwang et al., 2017; Kozlowski et al., 2015) and
others showing high correlations between the results found
(Camara-Costa et al., 2020).

QoL after ABI is not stable over time. Most of the studies
refer to a period of time around one (Chiang et al., 2015;
Haller et al., 2017; Pucciarelliet al., 2019; Yeoh et al., 2019)
or two years after ABI (Hu et al., 2012; Zhang et al., 2013),
in which the QoL can improve and then achieve stability
(Andelic et al., 2018; Forslund et al., 2013; Grauwmeijer
et al., 2018), but generally staying lower than in the norma-
tive population (Forslund et al., 2013; Hu et al., 2012; Yeoh
et al., 2019; Zhang et al., 2013). On the other hand, there
are studies which show late recovery patterns three and four
years after ABI (Gould & Ponsford, 2015), while others have
shown evidence that the QoL worsens from the beginning
(Schindel et al., 2019). The use of different instruments,
aetiologies and research designs could explain this lack of
agreement. However, they distinguish different evaluation
patterns in QoL levels, and these patterns depend on mul-
tiple factors such as age, gender or severity of the injury
(Scholten et al., 2015). Furthermore, the QoL evolution is
not uniform between the different domains, with higher
rates of improvement in the physical aspects than in the
emotional (Haller et al., 2017; Scholten et al., 2015) and
social areas (Chuluunbaatar et al., 2016; Lin et al., 2010;
Pucciarelli et al., 2019).

In summary, longitudinal QoL studies in ABI have typically
reported an initial period of improvement followed by later
stabilization. However, we do not have comparative data on
this evolution depending on whether self- or proxy-report
instrument are used, or taking into account QolL’s domains
that go beyond a HRQoL model. This manuscript aimed to
contribute to the current literature by: (1) describing the
patterns of evolution of the eight-QoL domains over a one-
year follow-up in a sample of Spanish adults with ABI; (2)
determining whether there are differences when the QoL
assessment is carried out by a relative, professional or by
the person with ABI; and (3) examining whether these evo-
lution patterns depend on the time elapsed since the injury,
considering recent (i.e., three years or less) or chronic ABI.

Method
Design

This is a quantitative longitudinal study. Participating organi-
zations providing attention to ABI population were primarily
recruited through emails and telephone calls by the research
team. Once a centre expressed interest in participating
in the study, a research team member visited it and pro-
vided them all the necessary information. In each centre, a
research assistant was trained to oversee the administration
of the CAVIDACE scale in professionals, families and patients
(T1). The research team provided the printed copies, but
they also had the possibility to complete the scales online.

A follow-up was then carried out at 6 (T2) and 12 months
(T3), again with the application of the QoL instrument
to professionals, families, and patients. Demographic and
clinical information was collected only at baseline. In the
baseline, there were a total of 402 participants. However,
at 6 and 12 months of follow-up, only 270 and 200 partici-

pants (respectively) were maintained. The causes of sample
loss of 31% and 49% were end of rehabilitation, death of
patient or refusal to continue in the study.

This study was approved by the Bioethics Committee of
the University of Salamanca (No: 20189990014185/ Record:
2018/REGSAL-1931). Written informed consent was obtained
from both participants with ABI and their relatives. Personal
and clinical data were collected, stored and protected in
accordance with the Organic Law 3/2018 of December 5 on
Data Protection and Guarantee of Digital Rights.

Participants

Participants were recruited following a non-probabilistic
convenience sampling process. ABI participants had to meet
the following inclusion criteria: (a) have an ABI; (b) are 16
years or older; (c) are treated in a specific centre; and (d)
sign informed consent. The ABI sample was composed of 402
adults from 27 rehabilitation centres providing health and
social services throughout Spain.

Professionals, families and patients responded to a QoL
measure. For inclusion in the study, professionals and fam-
ilies had to know the person with ABI for at least 3 months
and in different contexts. A professional responded to the
QoL measure in all cases and in most cases (N=343) also a
family member. The inclusion criterion of ABIs was the abil-
ity to understand and respond to the scale, determined by
the clinical judgement of professionals. The exclusion crite-
ria were as follows: (a) are in a state of coma or minimum
consciousness; and (b) have a global aphasia. Three hun-
dred fifty-four of 402 participants were able to respond to
the self-report instrument.

More than half of the sample was male (60.80%), with
ages between 18 and 91 years (M=54.83; SD=14.47). There
was a low percentage of subjects who returned to work or
study after ABI (2.60%) and living independently (11.60%).
Stroke was the main aetiology of the injury (60.90%), and the
average time since injury was 7.20 years (SD=6.98; range
0.50-47.50). When comparing the differences between
patients with and without follow-ups, significant differ-
ences were found in (Table 1 for in-depth information): time
since injury (ts7 =-3.33, p=.001), type of centre (x?=4.05,
p=.04) and aetiology (x2=14.14, p<.001). People for whom
follow-up evaluations were not available had the ABI less
time ago, went more to rehabilitation centres than to day
centres, and had a higher prevalence of stroke.

The proxy versions were administered to almost 500
informants (i.e., 147 professionals and 343 family mem-
bers). The professionals (women: 79%) were primarily
neuropsychologists (24%), occupational therapists (20%),
and physiotherapists (19%). As for the family members, they
were primarily partners (50%) and parents (28%); 68% dis-
tributed in the category women.

Instrument

The QoL assessment was carried out through the admin-
istration of the CAVIDACE scale, an ABI disease-specific
instrument based on an external observer (i.e., proxy mea-
sure) (Fernandez et al., 2019). It consists of 64 items that
assess the eight domains of Schalock and Verdugo’s QoL
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Table 1 Participant’s sociodemographic and clinical characteristics.

Patients without Patients with follow-up

complete follow-up (n=289)

(n=402)

n (%) n (%)
Gender 400 289 x2=2.89
Male 243 (60.80%) 183 (63.30%)
Female 157 (39.30%) 106 (36.70%)
Age(years) 396 289 t394=1.36
Mean (SD) 54.83 (14.47) 54.23 (14.41)
Range 18-91 18-86
Civil status 391 283 x2=0.07
Married/cohabitating 195 (49.90%) 140 (49.50%)
Single/separated/divorced/window(er) 196 (50.10%) 143 (50.50%)
Educational level 369 274 x2=7.77
Without education/none 30 (8.10%) 22 (8%)
Primary education 116 (31.40%) 88 (31.10%)
Secondary education 117 (31.70%) 95 (34.70%)
Higher education 106 (28.70%) 69 (25.20%)
Prior employment status 383 283 x2=1.34
Employed/student 248 (64.80%) 188 (66.40%)
Not active/unemployed 135 (35.20%) 95 (33.60%)
Current employment status 386 286 x*=0.90
Employed/student 10 (2.60%) 7 (2.40%)
Not active/unemployed 376 (97.40%) 279 (97.60%)
Type of home 251 185 x*=5.31
Independent flat 29 (11.60%) 18 (9.70%)
Residential centre 39 (15.50%) 25 (13.50%)
Family home/sheltered flat 183 (72.90%) 142 (76.80%)
Type of centre 313 232 %% =4.05*
Day centre 146 (46.60%) 116 (50%)
Rehabilitation centre 167 (53.40%) 116 (50%)
Disability percentage 306 236 t304=0.99
Mean (SD) 75.21 (14.34) 74.77 (25.06)
Range 20-100 20-100
Level support 355 267 x£=9.82
Intermittent 42 (11.60%) 29 (10.90%)
Limited 38 (10.50%) 24 (9%)
Extensive 98 (27%) 65 (24.30%)
Generalised 185 (51%) 149 (55.80%)
Dependence recognised 370 289 x2=0.53
No 84 (22.70%) 65 (23.60%)
Yes 286 (77.30%) 275 (76.40%)
Degree of dependency 276 210 x2=1.21
Grade | moderate dependency 40 (14.50%) 32 (15.20%)
Grade |l severe dependency 102 (37%) 74 (35.20%)
Grade lll major dependency 134 (48.60%) 104 (49.50%)
Time since the injury (years) 373 275 t371=-
Mean (SD) 7.20 (6.98) 7.90 (7.50) 3.33*
Range 0.50-47.50 0.50-47.50
Time since injury (years) 373 275 x2=5.44
<3 135 (36.20%) 90 (32.70%)
>3 238 (63.80%) 185 (67.30%)
Location of the injury 358 267 x2=2.34
One hemisphere 245 (68.40%) 177 (66.30%)
Both hemispheres 113 (31.60%) 90 (33.70%)
Aetiology 390 285 KE=14.14*
Traumatic 93 (23.80%) 82 (28.80%)

Non-traumatic

297 (76.20%)

203 (71.20%)
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Table 1 (Continued)

Patients without

Patients with follow-up

complete follow-up (n=289)

(n=402)
Health conditions (number) 393 289 tqo0=-1.97
Mean (SD) 5.01(2.44) 5.16 (2.47)
Range 0-12 0-12

Note. *p< .05, *p<.01

model (2002). Responses are recorded on a four-point fre-
quency scale: 0=never, 1=sometimes, 2=frequently and
3 =always. For its correction, direct scores obtained in each
of the eight domains are transformed into standard scores
(M=10, SD=3) and araw QoL score (i.e., the sum of the stan-
dard scores), where higher scores indicate better QoL. This
overall score may be converted into a QoL index (M=100,
SD=15). It has demonstrated very good psychometric prop-
erties. Validity evidence based on the internal structure of
the scale was provided through confirmatory factor analy-
ses. Reliability was analysed in terms of internal consistency
and inter-rater reliability. The results supported the inter-
nal structure of the scale, based on eight intercorrelated
first-order domains (CFl=.890, RMSEA=.065, SRMR=.071).
The internal consistency was good or excellent for the eight
domains (ordinal alpha ranging from .77 to .93) and the
inter-rater reliability was very high (ICC=.97) (Fernandez
et al., 2019).

The self-report version of the CAVIDACE Scale is an
adaptation of the original scale, which is completed by indi-
viduals with ABI. It consists of 40 items, which also assess
the eight domains of the model and uses the same frequency
rating scale, index and scores (Aza et al., 2020). Its psycho-
metric properties are comparable to those of the original
scale: QoL is composed of eight first-order intercorrelated
domains (RMSEA=.050, CFl1=.891, TLI=.881). The internal
consistency was adequate in seven of the eight domains
(w=.66-.87) and showed excellent indexes of convergent-
divergent validity (Aza et al., 2020).

Statistical analyses

SPSS version 24 was used for statistical analysis. Statistical
significance was set at p= .05 with Bonferroni adjustment.
Descriptive data of the sample are shown. Patients who
completed two or more measurements were included in
the analysis. When comparing characteristics between the
included patients and those who were lost to follow-up, the
categorical variables were analysed with chi-squared test
and the continuous variables with independent t-test.

Second, the researchers calculated descriptive QoL’s val-
ues and conducted 3 x 3 analyses of variance (ANOVAs) for
each domain (standard scores) and total score (QoL index) to
determine the changes from baseline to 6 and 12 months of
follow-up (within-subject factors) in the three respondents
(within-subjects factor) as well as the interaction effect.
Bar charts are presented. Post-hoc analyses and effect sizes
were through eta-squared (n?) were calculated.

To determine whether QoL followed different patterns
based on time elapsed since injury, patients were divided
into those who had the accident three years ago or less and
those who had it longer. Descriptive data were calculated,
and the differences between baseline and follow-ups were
assessed through mixed ANOVAs 2 x 3. We conducted the
analyses only for the professional evaluation. Main effects
of the within-subjects factors (evaluation time), between-
subjects factors (time since injury) and interaction were
calculated. Post-hoc analyses and n* were also analysed.

Results

Changes in QoL during one-year follow-up

The means of the CAVIDACE scale domains for professionals,
families, and patients in three evaluation periods are pre-
sented in Figure 1. Regarding the evaluations conducted by
professionals, the lowest scores were found for PW in the
baseline and the highest in Sl at six and 12 months. In the
relatives’ evaluation, the lowest scores were found again in
PW at baseline, while the highest were found in MW at six
and 12 months of follow-up. Finally, in the self-report, the
worst-rated domain was Rl at baseline, and the most positive
results were found in MW at six and 12 months.

Repeated-measures ANOVA revealed statistically signifi-
cant results for the factor time in five domains and in four
domains for the factor respondent. No significant results
were found in the interaction Time x Respondent. In the
post-hoc analyses of the time’s main effect, we observed
significant differences between baseline and 12 months
follow-up in EW, MW, PD, PW, and RIl. We also found sig-
nificant differences between baseline and six months of
follow-up in MW and RI, and between both follow-ups in
EW, PD and PW. As shown in Table 2, an improvement in QoL
was experienced over time in all cases. On the other hand,
in the factor respondent, we found significant differences
between professional and ABI patient in almost all significa-
tive cases (MW, PD and SD) except in the Rl domain, where
the differences were between the proxy reports. In the first
case, it was the patients who always obtained better scores
and in the case of the Rl domain, it was the families.

For the total QoL index, the lowest score was found in the
professional evaluation at baseline (M=98.99, SD=15.09)
and 12 months of follow-up (M=99.95, SD=15.77) and the
best results in the self-report evaluation at six (M=105.01,
SD=15.51) and 12 months (M=105.11, SD=15.51). ANOVA
analysis revealed significant main effect in time for the total



Table 2 ANOVA analysis within-subjects 3 x 3 (Time x Respondent) for QoL domains and total score.

Domain ANOVA 7 Effect Post-hoc analysis
size
Factor: Time Factor: Respondent
Baseline 6 months 12 Professional Family Patient
months
EW Time F, 8s) 0.20 Time 10.16 10.23 11.46 10.43 10.75 10.66
=10.93*** 1-3%** (0.31) (.29) (0.29) (0.27) (0.25) (0.29)
Time
2 gwx
IR 10.63 11.13 10.81 10.81 10.91 10.85
(0.27) (0.29) (0.30) (0.27) (0.26) (0.26)
MW Time F2, 96) 0.15 Time 11.07 11.78 12.08
=8.65*** 1-2* (0.26) (0.25) (0.35)
Time
1-3*
Respondent Fp, 194) 0.05 Professional-Patient* 11.34 11.75 11.83
=4.67* (0.26) (0.25) (0.25)
PD Time F2, 100) 0.14 Time 10.14 10.39 11.12
=8.12* 1-3%** (0.29) (0.32) (0.23)
Time
2-3*
Respondent F2, 202 0.05 Professional-Patient* 10.35 10.53 10.78
=5.18* (0.25) (0.26) (0.27)
PW Time F, 142 0.11 Time 9.87 10.11 11.17 10.17 10.52 10.46
=8.74** 1-3%** (0.32) (0.33) (0.28) (0.27) (0.26) (0.28)
Time
2-3*
SD Respondent Fz, 170 0.04 10.11 10.14 10.18 Professional-Patient* 9.96 10.21 10.27
=3.43* (0.29) (0.29) (0.28) (0.26) (0.27) (0.26)
SI 11.14 10.74 11.20 10.88 11.11 11.08
(0.28) (0.26) (0.28) (0.25) (0.25) (0.23)
RI Time F, 84y 0.17 Time 10.12 11.00 11.57
=8.28* 1-2* (0.33) (0.24) (0.38)
Time
1_3**
Respondent F, g4) 0.07 Professional-Family* 10.59 11.11 10.98
=3.10* (0.27) (0.27) (0.27)
Total Time Fa, 48 0.21 Time 96.05 102.65 104.01 99.65 102.44 1000.63
=6.40** 1-2* (2.63) (2.30) (2.40) (1.95) (2.31) (2.06)
Time
1_3**

Note. Data are presented as means and standard deviation. EW = emotional well-being; IR =interpersonal relationships; MW = material well-being; PD = personal development; PW = physical
well-being; SD = self-determination; Sl =social inclusion; Rl =rights. *p<.05, **p<.01, **p<.001.
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A) Professional respondent

105 I I
10 I I I I I I
o B g i 1
9
85
8
EW IR MwW PD PW SD Sl RI
¥ Baseline 9.78 10.22 9.99 9.36 9.06 9.87 10.17 9.47
6 months follow-up 10.21 10.37 10.48 9.73 9.66 9.98 10.88 9.71
12 months follow-up 10.15 10.22 10.79 9.67 9.81 9.68 10.95 9.76

B) Family member respondent

I

1 I
105

o Bk oo oah
95

9

85

8 IR Mw PD PW

EW sD

“I “I

 Baseline 10.22 11.28 11.44 10.31 9.73 10.16 10.52 10.53
¥ 6 months follow-up 10.47 11.22 11.51 10.22 10.01 10.23 10.86 10.86
12 months follow-up 10.28 10.96 11.58 10.3 10.08 10.01 10.72 10.66
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Figure 1  Bar graphs of Qol’s domain in standard scores.
Note. EW =emotional well-being; IR=interpersonal relation-
ships; MW =material well-being; PD =personal development;
PW =physical well-being; SD =self-determination; Sl =social
inclusion; Rl =rights.

scores between baseline with six and 12 months of follow-up
(Figure 2).

Patterns of change in QoL according to time since
injury

Finally, ANOVAs reported a main significant simple effect
in the group factor (recent or chronic ABI) for all the
domains (except EW and MW) and QOL index. As shown
in the graphs included in Appendix A, the group that
had ABI three years ago or less scored more positively

105.01 105.11
104.05
104.16
102.72 103.51
101.
98.99 99.95
Baseline 6 months 12 months
===Professional Family member ABI person

Figure 2  Line graphs of QoL index.

than those who had it longer. The effect of Group x Time
interaction was significant in some domains. This translated
into the existence of significant differences between the
three evaluations in the group of recent ABI that were
not found in the chronic group. Specifically, there was
a significant improvement in the evaluation carried out
at six months in: EW (Mpaseiine =9-33, Memontns = 11.06,
p<.001), PD (Mpasetine =10.29, Memontns =11.03, p=.039),
SD (Mbasetine =10.31, Mémontns =10.92, p=.007), SI
(Mbasetine = 10.64,  Memonths =11.83, p=.001) and total
QoL (Mpasetine =106.61,  Memonens = 110.93, p=.019). These
improvements were maintained at 12 months, except in SD
(M12months = 10.82) and total QoL (My2months = 109.32). Table 3
summarises all the analyses. Post-hoc analyses of the main
time effect were not presented as they are included in
Table 2.

Discussion

The study presents a longitudinal analysis of the QoL dur-
ing one-year follow-up in Spanish adults, who experienced
ABI time ago before the inclusion in the study, using a
specific instrument: the CAVIDACE scale. Likewise, it also
explores the differences in QoL depending on whether a
proxy- (family or professional) or a self-report evaluation
is taken. Finally, it analyses how the time elapse since the
ABI affects the evolution patterns of QoL. Therefore, the
study contributes to the knowledge of the QoL evolution and
understanding of different assessment approaches based on
a multidimensional model.

In general, the results by domains showed that MW and
SI had the highest values, whereas PW and SD obtained the
lowest scores. These are consistent with the results obtained
in other studies with ABI (Verdugo et al., 2019), and with
other populations (Gomez et al., 2013). The highest out-
comes could be explained based on the fact that these are
people who are receiving care in specialised centres. On the
other hand, the high prevalence of comorbidities and the
poor ability to perform basic daily living activities indepen-
dently (Zhang et al., 2013), as well as limitations in personal
autonomy and problem solving, may explain the negative
results. In any case, discrepancies should be carefully anal-
ysed depending on the respondent and the time evaluation.
For example, in the proxy evaluators the lowest scores are
obtained in PW in the first evaluations (baseline and six



Table 3

ANOVA analysis inter-intra 2 x 3 (Group x Time) for QoL domains and total score (professional respondent).

Domain ANOVA F Effect size Post-hoc analysis
ABI three years ago or less (n=135) ABI more than three years ago (n=238)
Baseline 6 months 12 months Baseline 6 months 12 months
EW Time Fi2, 161)=8.68"** 0.09 Time 1-2*** 9.33 (0.43) 11.06 (0.40) 10.92 (0.45) 9.62 (.029) 9.58 (0.27) 9.49 (0.31)
GXT F, 161)=10.06*** 0.11 Time 1-3**
IR Group Fi, 162)=13.87*** 0.08 11 (0.43) 11.44 (0.40) 11.14 (0.40) 9.61 (0.29) 9.45 (0.26) 9.52 (0.27)
MW Time F2, 332)=6.56** 0.04 10.51 (0.49) 11.20 (0.46) 11.28 (0.44) 9.74 (0.32) 10.10 (0.31) 10.55 (0.29)
PD Time F, 122)=5.38" 0.08 Time 1-2*¢ 10.29 (0.53) 11.03 (0.54) 11.43 (0.53) 8.97 (0.33) 9.18 (0.34) 9.04 (0.33)
Group F(1, i) = 9.75** 0.07 Time 1-3**
GxT F(Z, 122) = 3.71* 0.06
PW Group Fa, 151)=4.82* 0.04 9.85 (0.45) 10.79 (0.46) 10.60 (0.42) 9.28 (0.30) 9.52 (0.31) 9.46 (0.28)
SD Time Fi2, 158)=5.13** 0.07 Time 1-2** 10.31 (0.41) 10.92 (0.41) 10.82 (0.41) 9.10 (0.27) 9.24 (0.27) 9.16 (0.27)
Group F@, 159)=10.52** 0.07
GxT F(z, 158) = 2.16* 0.03
SI Time Fi2, 158) = 8.19*** 0.10 Time 1-2** 10.64 (0.43) 11.83 (0.44) 11.81 (0.44) 10.14 (0.28) 10.26 (0.28) 10.57 (0.28)
Group F@, 159)=5.53* 0.04 Time 1-3**
GxT F(z, 158) = 8.19* 0.05
RI Group F1, 165 =9.46™* 0.06 10.35 (0.47) 10.45 (0.46) 10.82 (0.45) 8.84 (0.47) 10.45 (0.31) 9.10 (0.30)
Total Time Fi2, 94)=3.63" 0.08 106.61 (2.81) 110.93 (2.77) 109.32 (2.71) 96.57 (1.79) 110.93 (2.77) 96.23 (1.73)
Group F1, 95)=15.60*"* 0.14
GXT F(z, 94) = 2.75* 0.04

Note. Data are presented as means and standard deviation. EW = emotional well-being; IR = interpersonal relationships; MW = material well-being; PD = personal development; PW = physical

well-being; SD =self-determination; Sl =social inclusion; Rl =rights. *p<.05, **p<.01, *** p<.001.
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months follow-up) but in the last one it is in SD domain.
This occurs because PW experiences an improvement that
does not happen for SD. On the other hand also, regardless
the time of evaluation, relatives and ABIs reported higher
levels of MW. However, professionals reported IR and SI as
more positively. It is possible that there is a social desirabil-
ity effect with the MW together with an observational bias
on the part of the professionals who can observe the per-
son with ABI in a context in which they interact and relate
within the community.

QoL levels experienced improvement at six months (Hu
et al., 2012), regardless of the respondent. If we consider
the 12-month time period, late improvements were also
found in some QoL domains and total QoL score (Chiang
et al., 2015; Lin et al., 2010; Yeoh et al., 2019). In line
with the few studies on the subject, it has been found that
social domains (Lin et al., 2010; Pucciarelli et al., 2019),
such as IR or SI, do not experience a significative improve-
ment. There were also other domains in which no significant
changes were experienced, such as SD. It could be because
the return to an independent and active working life do not
usually occur, even in the long term, in this population. How-
ever, significant improvements were experienced in EW (Hu
et al., 2012) that were not found in other studies (Chiang
et al., 2015). We must note that our sample was receiv-
ing psychological and neuropsychological attention in most
cases, and that the EW domain on the CAVIDACE Scale dif-
fers from other scales that refer to cognitive abilities that
experience less change. In this sense, depression and anx-
iety could improve over time (Lam et al., 2019). Finally,
although there were some cases in which a significant late
improvement occurred between the assessments at 6 and
12 months (EW, PD and PW), in most cases, there were
substantially smaller improvements than those experienced
between baseline and six months; even, in many cases, we
found lower levels of QoL at 12 months than at six months.
This pattern of QoL evolution has been reported in previous
studies (Hu et al., 2012; van-Mierlo et al., 2017), showing
the importance of timeframe for functional recovery.

The lack of interaction between the time- and the
respondent factor shows that these patterns of change
between the different evaluations do not depend on the
respondent employed (proxy or self-report), which sup-
poses an argument in favour of the existence of agreement
between evaluators. However, there was a pattern of
greater stability when it was the relative who responded.
Total QoL and domain scores were higher when self-reported
data were analysed as compared to professional- or family-
reported data. This finding concurs with those of other
studies that have assessed the QoL of individuals with ABI
(Hilari et al., 2007; Kozlowski et al., 2015) and it may occur
due to issues such as the high presence of anosognosia in
the ABI population (Formisano et al., 2017). In this sense,
professionals always obtained lower scores than the other
two groups. It seems that professional used stricter cri-
teria when they assessed the QoL of individuals with ABI.
One possible explanation could be their in-depth knowledge
of all the deficits of the affected individuals. The signif-
icant differences between respondents have been found
in those areas that have been least traditionally studied
within the concept of QoL, such as MW, PD, SD, and RI, and
which also coincide with those that may be less observable

through external indicators (Hwang et al., 2017; Kozlowski
et al., 2015). For EW that calls attention to the existence of
agreement between the respondents (Camara-Costa et al.,
2020). The lack of concordance between proxy- and self-
report QoL instruments led us to consider the use of one or
another based on the goal of assessment (Verdugo et al.,
2005): self-reports are used for developing person-centred
programmes, while proxies are for programme evaluation,
improvement of quality of services and evaluation of organ-
isational services (Verdugo et al., 2013).

Numerous investigations have shown that QoL improves
in the first months or years after ABI to remain at more sta-
ble levels subsequently (Andelic et al., 2018; Grauwmeijer
et al., 2018). Since in our study a part of the sample had a
recent ABI (three years ago or less) and the other a chronic
ABI condition, it was analysed how this affected the longi-
tudinal changes experienced. This analysis was performed
only with the sample of professionals, since including all
respondents would have exceeded the limits of this paper.
On the one hand, it was found that people who had the
ABI for a shorter amount of time had higher QoL. Previous
studies have reported negative correlations between QoL
and time since injury (Tomberg et al., 2007). It may be that
factors such as age (Haller et al., 2017; Hu et al., 2012), lim-
ited possibilities of rehabilitation in the chronic phase and
underdeveloped community-based social support (Tomberg
et al., 2007) could mediate these results. On the other hand,
time elapsed since ABI was found to interact significan-
tly in most domains and overall score with QoL evolution
patterns, showing significant improvements in the group
with the most recent ABI not found in the chronic group.
As expected, these changes were especially significant in
the period between baseline and six months, stressing the
importance of early changes.

This study has limitations. First, there was a substantial
loss of subjects throughout follow-up evaluations. How-
ever, it was found that there were hardly any differences
between the sample with complete follow-ups and the
sample ‘‘loss’’. Second, as we used convenience and snow-
ball sampling to recruit participating centres, the personal
biases of professionals may affect the process, although
each centre was instructed to select random participants.
This procedure limits the generalisability of the findings.
However, while most studies have focused only on TBI or
stroke, our sample was composed of all ABI aetiologies,
providing a broader view of the condition. Third, as with
all longitudinal studies, knowledge of the instruments may
affect the responses given.

Despite its limitations, the present study provides impor-
tant information for scientific development and professional
clinical practice with ABI population. This emphasizes that
the initial time after ABI and the first phases of care (even in
the chronic phase), are vital for the improvements obtained
in QoL. This implies the need for intensive interventions
at this time as well as the revision of the interventions
objectives that are carried out during later phases. On
the other hand, it is important to review and improve the
interventions that are made with the domains related to
interpersonal relationships, inclusion in the community or
the self-determination and productivity of this population.
Future research should focus on assessing QoL since the
occurrence of ABI by using longer than one-year follow-up
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periods to being able to appreciate later changes. Equally
interesting would be to use estimators of the QoL levels
before ABI and to study predictive factors of QoL change
to be able to intervene in them.

Funding and acknowledgments

We gratefully acknowledge the funding and support of the
Spanish Ministry of Economy and Competitiveness (Grant
PSI2015-65193-P [MINECO/FEDER, UE]) and the fellowship
provided to Alba Aza Hernandez (BES-2016-078252) of the
Spanish Ministry of Economy and Competitiveness. We would
also like to thank the people with brain injury, their family,
the professionals and the organizations for completing the
questionnaires and for their support on this project.

Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.
1016/j.ijchp.2020.100219.

References

Andelic, N., Hammergren, N., Bautz-Holter, E., Sveen, U.,
Brunborg, C., & Rege, C. (2009). Functional outcome and
health-related quality of life 10 years after moderate-to-severe
traumatic brain injury. Acta Neurologica Scandinavica, 120,
16-23. https://doi.org/10.1111/j.1600-0404.2008.01116.x

Andelic, N., Howe, E. I., Hellstrom, T., Fernandez, M., Lu, J.,
Lovstad, M., & Rge, C. (2018). Disability and quality of life
20 years after traumatic brain injury. Brain and Behaviour, 8,
Article e01018 https://doi.org/10.1002/brb3.1018

Aza, A., Verdugo, M. A., Orgaz, M. B., Fernandez, M., & Amor,
A. M. (2020). Adaptation and validation of the self-report ver-
sion of the scale for measuring quality of life in people with
acquires brain injury (CAVIDACE). Quality of Life Research, 29,
1107-1121. https://doi.org/10.1007/s11136-019-02386-4

Azouvi, P, Ghout, I., Bayen, E., Darnoux, E., Azerad, S., Ruet,
A., Vallat-Azouvi, C., Pradat-Diehl, P., Aegerter, P., Charan-
ton, J., & Jourdan, C. (2016). Disability and health-related
quality-of-life 4 years after a severe traumatic brain injury:
A structural equation modelling analysis. Brain Injury, 30,
1665-1671. https://doi.org/10.1080/02699052.2016.120159

Camara-Costa, H., Opatowski, M., Francillette, L., Toure, H.,
Brugel, D., Laurent-Vannier, A., Meyer, P., Watier, L.,
Dellatolas, G., & Chevignard, M. (2020). Self- and parent-
reported Quality of Life 7 years after severe childhood
traumatic brain injury in the Traumatisme Grave de U’Enfant
cohort: Associations with objective and subjective factors
and outcomes. Quality of Life Research, 29, 515-528.
https://doi.org/10.1007/s11136-019-02305-7

Chiang, C. C., Guo, S. E., Huang, K. C., Lee, B. O., & Fan, J. Y.
(2015). Trajectories and associated factors of quality of life,
global outcome, and post-concussion symptoms in the first year
following mild traumatic brain injury. Quality of Life Research,
25, 2009-2019. https://doi.org/10.1007/s11136-015-1215-0

Chuluunbaatar, E., Chou, Y. J., & Pu, C. (2016). Quality of
life of stroke survivors and their informal caregivers: A
prospective study. Disability and Health Journal, 92, 306-312.
https://doi.org/10.1016/j.dhjo.2015.10.007

Fernandez, M., Gomez, L. E., Arias, V. B., Aguayo, V., Amor, A. M.,
Andelic, N., & Verdugo, M. A. (2019). A new scale for measuring

10

quality of life in acquired brain injury. Quality of Life Research,
28, 801-814. https://doi.org/10.1007/s11136-018-2047-5

Formisano, R., Longo, E., Azicnuda, E., Silvestro, D., D’Ippolito,
M., Truelle, J. L., von Steinbiichel, N., von Wild, K., Wil-
son, L., Rigon, J., Barba, C., Forcina, A., & Giustini, M.
(2017). Quality of life in persons after traumatic brain injury
as self-perceived and as perceived by the caregivers. Jour-
nal of the Neurological Sciences, 38, 279-286. https://
doi.org/10.1007/s10072-016-2755-y

Forslund, M. V., Roe, C., Sigurdardottir, S., & Andelic, N. (2013).
Predicting health-related quality of life 2 years after moderate-
to-severe traumatic brain injury. Acta Neurologica Scandinavica,
128, 220-227. https://doi.org/10.1111/ane.12130

Gomez, L. E., Verdugo, M. A., Arias, B., Navas, P, &
Schalock, R. L. (2013). The development and use of Provider
Profiles at the organizational and systems level. Evalu-
ation and Program Planning, 40, 17-26. https://doi.org/
10.1016/j.evalprogplan.2013.05.001

Gould, K. R., & Ponsford, J. L. (2015). A longitudinal exam-
ination of positive changes in quality-of-life after trau-
matic brain injury. Brain Injury, 29, 283-290. https://doi.
org/10.3109/02699052.2014.974671

Grauwmeijer, E., Heijenbrok-Kal, M. H., Peppel, L. D., Hartjes, C.
J, Haitsma, I. K., de Koning, I., & Ribbers, G. M. (2018). Cogni-
tion, Health-Related Quality of Life, and Depression Ten Years
after Moderate to Severe Traumatic Brain Injury: A Prospec-
tive Cohort Study. Journal of Neurotrauma, 35, 1543-1551.
https://doi.org/10.1089/neu.2017.5404

Haagsma, J. A., Scholten, A. C., Andriessen, T. M., Vos, P. E.,
Van-Beeck, E. F., & Polinder, S. (2015). Impact of depres-
sion and post-traumatic stress disorder on functional outcome
and health-related quality of life of patients with mild trau-
matic brain injury. Journal of Neurotrauma, 32, 853-862.
https://doi.org/10.1089/neu.2013.3283

Haller, C. S., Delhumeau, C., De Pettro, M., Schumacher, R., Piel-
maier, L., Rebetez, M. M. L., Haller, G., & Walder, B. (2017). Tra-
jectory of disability and quality-of-life in non-geriatric and geri-
atric survivors after severe traumatic brain injury. Brain Injury,
31, 319-328. https://doi.org/10.1080/02699052.2016.1255777

Hilari, K., Owen, S., & Jane, S. (2007). Proxy and self-report
agreement on the Stroke and Aphasia. Journal of Neurol-
ogy, Neurosurgery, and Psychiatry, 78, 1072-1075. https://doi.
org/10.1136/jnnp.2006.111476

Hu, X. B., Feng, Z., Fan, Y. C., Xiong, Z. Y., & Huang, Q. W. (2012).
Health-related quality-of-life after traumatic brain injury: A 2-
year follow-up study in Wuhan, China. Brain Injury, 26, 183-187.
https://doi.org/10.3109/02699052.2011.648707

Hwang, H. F., Chen, C. Y., & Lin, M. R. (2017). Patient-
Proxy Agreement on the Health-Related Quality of Life
One Year After Traumatic Brain Injury. Archives of Physi-
cal Medicine and Rehabilitation, 98, 2540-2547. https://doi.
org/10.1016/j.apmr.2017.05.013

Kozlowski, A. J., Singh, R., Victorson, D., Miskovic, A., Lai,
J. S., Harvey, R. L., Cella, D., & Heinemann, A. W.
(2015). Agreement Between Responses From Community-
Dwelling Persons With Stroke and Their Proxies on the
NIH Neurological Quality of Life (Neuro-QoL) Short Forms.
Archives of Physical Medicine and Rehabiltation, 96, 1986-1992.
https://doi.org/10.1016/j.apmr.2015.07.005

Lam, K. H., Blom, E., & Kwa, V. (2019). Predictors of qual-
ity of life 1 year after minor stroke or TIA: A prospective
single-centre cohort study. BMJ Open, 9, Article e029697
https://doi.org/10.1136/bmjopen-2019-029697

Lin, M. R., Chiu, W. T., Chen, Y. J., Yu, W. Y., Huang, S. J., &
Tsai, M. D. (2010). Longitudinal changes in the health-related
quality of life during the first year after traumatic brain injury.
Archives of Physical Medicine and Rehabilitation, 91, 474-480.
https://doi.org/10.1016/j.apmr.2009.10.031


https://doi.org/10.1016/j.ijchp.2020.100219
https://doi.org/10.1016/j.ijchp.2020.100219
https://doi.org/10.1111/j.1600-0404.2008.01116.x
https://doi.org/10.1002/brb3.1018
https://doi.org/10.1007/s11136-019-02386-4
https://doi.org/10.1080/02699052.2016.120159
https://doi.org/10.1007/s11136-019-02305-7
https://doi.org/10.1007/s11136-015-1215-0
https://doi.org/10.1016/j.dhjo.2015.10.007
https://doi.org/10.1007/s11136-018-2047-5
https://doi.org/10.1007/s10072-016-2755-y
https://doi.org/10.1007/s10072-016-2755-y
https://doi.org/10.1111/ane.12130
https://doi.org/10.1016/j.evalprogplan.2013.05.001
https://doi.org/10.1016/j.evalprogplan.2013.05.001
https://doi.org/10.3109/02699052.2014.974671
https://doi.org/10.3109/02699052.2014.974671
https://doi.org/10.1089/neu.2017.5404
https://doi.org/10.1089/neu.2013.3283
https://doi.org/10.1080/02699052.2016.1255777
https://doi.org/10.1136/jnnp.2006.111476
https://doi.org/10.1136/jnnp.2006.111476
https://doi.org/10.3109/02699052.2011.648707
https://doi.org/10.1016/j.apmr.2017.05.013
https://doi.org/10.1016/j.apmr.2017.05.013
https://doi.org/10.1016/j.apmr.2015.07.005
https://doi.org/10.1136/bmjopen-2019-029697
https://doi.org/10.1016/j.apmr.2009.10.031

International Journal of Clinical and Health Psychology 21 (2021) 100219

Nichol, A. D., Higgins, A. M., Gabbe, B. J., Murray, L. J.,
Cooper, D. J., & Cameron, P. A. (2011). Measuring func-
tional and quality of life outcomes following major head
injury: Common scales and checklists. Injury, 42, 281-287.
https://doi.org/10.1016/j.injury.2010.11.047

Pagnini, F., Calavera, C., Rovaris, M., Mendozzi, L., Molinari,
E., Philips, D., & Langer, E. (2019). Longitudinal associations
between mindfulness and well-being in people with multiple
sclerosis. International Journal of Clinical and Health Psychol-
ogy, 19, 22-30. https://doi.org/10.1016/j.ijchp.2018.11.003

Pucciarelli, G., Lee, C. S., Lyons, K. S., Simeone, S., Alvaro, R., &
Vellone, E. (2019). Quality of Life Trayectories Among Stroke Sur-
vivors and the Related Changes in Caregiver Outcomes: A Growth
Mixture Study. Archives of Physical Medicine and Rehabilitation,
100, 433-440. https://doi.org/10.1016/j.apmr.2018.07.428

Quezada, M. Y., Huete, A., & Bascones, L. M. (2015). Las personas
con dafo cerebral adquirido en Espaha. Ministerio de Salud,
Seguridad Social e Igualdad.

Schalock, R. L., Baker, A., Gonzalez, J., van Loon, J., Verdugo, M.
A., & Wesley, G. (2018). The use of quality of life scores for
monitoring and reporting, quality improvement, and research.
Journal of Policy and Practice in Intellectual Disabilities, 15,
176-182. https://doi.org/10.1111/jppi.12250

Schalock, R. L., & Verdugo, M. A. (2002). Handbook on quality of
life for human service practitioners. American Association on
Mental Retardation.

Schalock, R. L., Verdugo, M. A., Gémez, L. E., & Reinders, H. S.
(2016). Moving us toward a theory of individual quality of life.
American Journal on Intellectual and Developmental Disabili-
ties, 121, 1-12. https://doi.org/10.1352/1944-7558-121.1.1

Schindel, D., Schneider, A., Grittner, U., Jobges, M., & Schenk, L.
(2019). Quality of life after stroke rehabilitation discharge: A
12-months longitudinal study. Disability and Rehabilitation, 17,
1-10. https://doi.org/10.1080/09638288.2019.1699173

Scholten, A. C., Haagsma, J. A., Andriessen, T. M., Vos, P. E.,
Steyerberg, E. W., van-Beeck, E. F., & Polinder, S. (2015).
Health- related quality of life mild, moderate and severe
traumatic brain injury: Patters and predictors of suboptimal
functional during the first year after injury. Injury, 46, 616-624.
https://doi.org/10.1016/j.injury.2014.10.064

Tomberg, T., Toomela, A., Ennok, M., & Tikk, A. (2007).
Changes in coping strategies, social support, optimism and
health-related quality of life following traumatic brain

11

injury: A longitudinal study. Brain injury, 21, 479-488.
https://doi.org/10.1080/02699050701311737

Vanleerberghe, P., De Witte, N., Claes, C., Schalock, R. L., & Verté,
D. (2017). The quality of life of older people aging in place:
A literature review. Quality of Life Research, 26, 2899-2907.
https://doi.org/10.1007/s11136-017-1651-0

van-Mierlo, M., van-Heugten, C., Post, M., Hoekstra, T., &
Visser-Meily, A. (2017). Trayectories of health-related qual-
ity of life after stroke: Results from a one-year prospective
cohort study. Disability and Rehabilitation, 40, 997-1006.
https://doi.org/10.1080/09638288.2017.1292320

Verdugo, M. A., Fernandez, M., Gémez, L. E., Amor, A. M., & Aza,
A. (2019). Predictive factor of quality of life in acquired brain
injury. International Journal of Clinical and Health Psychology,
19, 189-197. https://doi.org/10.1016/j.ijchp.2019.06.004

Verdugo, M. A., Gomez, L. E., Arias, B., Santamaria, M., Clavero,
D., & Tamarit, J. (2013). Evaluacion de la calidad de vida en
personas con discapacidades intelectuales o del desarrollo: la
Escala INICO-FEAPS. Siglo Cero, 44, 6-20.

Verdugo, M. A., Schalock, R. L., Keith, K. D., & Stancliffe,
R. (2005). Quality of life and its measurement: Impor-
tant principles and guidelines. Siglo Cero, 49, 707-717.
https://doi.org/10.1111/j.1365-2788.2005.00739.x

von Steinblichel, N., Wilson, L., Gibbons, H., Hawthorne, G.,
Hofer, S., Schmidt, S., & QOLIBRI TASK Force. (2010). Qual-
ity of life after brain injury (QOLIBRI): Scale development and
metric properties. Journal of Neurotrauma, 27, 1167-1185.
https://doi.org/10.1089/neu.2009.1076

Ware, J. E., & Sherbourne, C. D. (1992). The MOS 36-item short-
form health survey (SF-36): Conceptual framework and item
selection. Medical Care, 30, 473-483.

Yeoh, Y. S., Koh, G. C., Tan, C. S., Tu, T. M., Singh, R., Chang,
H. M., De Silva, D. A., Ng, Y. S., Ang, Y. H., Yap, P., Chew,
E., Merchant, R. A., Yeo, T. T., Chou, N., Venketasubrama-
nian, N., Lee, K. E., Young, S. H., Hoenig, H., Matchar, D.
B., & Luo, N. (2019). Health-related quality of life loss asso-
ciated with first-time stroke. PLoS One, 14, Article e0211493
https://doi.org/10.1371/journal.pone.0211493

Zhang, X., Sun, Q., Wu, M., & Xia, G. (2013). Health-related quality
of life after stroke: A 2-year prospective cohort study in Wuhan,
China. International of Journal of Neuroscience, 123, 138-141.
https://doi.org/10.3109/00207454.2012.746336


https://doi.org/10.1016/j.injury.2010.11.047
https://doi.org/10.1016/j.ijchp.2018.11.003
https://doi.org/10.1016/j.apmr.2018.07.428
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0125
https://doi.org/10.1111/jppi.12250
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0135
https://doi.org/10.1352/1944-7558-121.1.1
https://doi.org/10.1080/09638288.2019.1699173
https://doi.org/10.1016/j.injury.2014.10.064
https://doi.org/10.1080/02699050701311737
https://doi.org/10.1007/s11136-017-1651-0
https://doi.org/10.1080/09638288.2017.1292320
https://doi.org/10.1016/j.ijchp.2019.06.004
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0170
https://doi.org/10.1111/j.1365-2788.2005.00739.x
https://doi.org/10.1089/neu.2009.1076
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
http://refhub.elsevier.com/S1697-2600(20)30104-6/sbref0190
https://doi.org/10.1371/journal.pone.0211493
https://doi.org/10.3109/00207454.2012.746336

	Longitudinal study of quality of life in acquired brain injury: A self- and proxy-report evaluation
	Method
	Design
	Participants
	Instrument
	Statistical analyses

	Results
	Changes in QoL during one-year follow-up
	Patterns of change in QoL according to time since injury

	Discussion
	Funding and acknowledgments
	Appendix A Supplementary data
	References


