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Abstract The primary aim of the study was to adopt
QOLIBRI (quality of life after brain injury) questionnaire
in a proxy version (Q-Pro), i.e., to use caregivers for
comparison and to evaluate whether TBI patients’ judg-
ment corresponds to that of their caregivers since the
possible self-awareness deficit of the persons with TBI. A
preliminary sample of 19 outpatients with TBI and their
proxies was first evaluated with the Patient Competency
Rating Scale to assess patients’ self-awareness; then they
were evaluated with the QOLIBRI Patient version (Q-Pt)
and a patient-centered version of the Q-Pro. Subsequently,
55 patients and their caregivers were evaluated using the
patient-centered and the caregiver-centered Q-Pro versions.
Q-Pt for assessing Quality of Life (QoL) after TBI, as
patients’ subjective perspective and Q-Pro to assess the
QoL of patients as perceived by the caregivers. The
majority of patients (62.2%) showed better self-perception
of QoL than their proxies; however, patients with low self-
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awareness were less satisfied than patients with adequate
self-awareness. Low self-awareness does not impair the
ability of patients with TBI to report on satisfaction with
QoL as self-perceived.
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Introduction

Most studies on traumatic brain injury (TBI) report out-
come data in terms of dependence in the activities of daily
living and underestimate social isolation and health-related
quality of life (HRQoL), whereas in the last decade, out-
come studies on TBI have been particularly concerned with
the quality of social reintegration and participation.
QOLIBRI (quality of life after brain injury) is a recog-
nized international instrument that was developed to assess
HRQoL after TBI. HRQoL in the field of TBI is a con-
struct, which encompasses patients’ subjective perspective
of health and well-being. In the area of HRQoL, the
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individual is seen as the best expert on his/her own health
status; indeed, the QOLIBRI shows “a person’s perspective
on his or her subjective health condition, functioning, and
well-being in the physical, psychological (emotional and
cognitive), social and daily life domains” [1-3].

The general aim of the multi-center international
development of the QOLIBRI was to validate the instru-
ment in seven languages, including Italian, as a specific
tool for the self-assessment of individuals’ extent of sat-
isfaction with life areas and degree of botheredness after
TBI (see Appendix I). Indeed, this tool has demonstrated
satisfactory correlations with physical, neuropsychological
and social disability also in the recently published Italian
validation of the QOLIBRI [4-7].

First, we were interested in assessing the ability of
individuals to report their self-perceived HRQoL after TBI,
because they could have introspection and self-awareness
deficits.

Self-awareness (SA) deficits, which are commonly
present after severe TBI, are usually measured by com-
paring patients’ perception of their own abilities and
caregivers’ perception of the patients’ abilities [8]. Self-
unawareness (SU) refers to partially or totally reduced
ability to recognize problems caused by brain damage
[8-10] and it was recently correlated with executive dys-
function, empathy and theory of mind impairment after
severe TBI and caregivers quality of life [11-13].

The specific aim of the study was to use the caregiver
for comparison and to evaluate whether the judgment of the
patient corresponded with that of the caregiver and to
correlate possible discrepancies with the main disability
indicators and self-awareness of the persons with TBI.

This study consisted of two parts: the first concerns the
start-up of the QOLIBRI tool; the second regards the fur-
ther development that subsequently will lead to the vali-
dated version of the QOLIBRI tool ([1-7, 14].

The primary aims of part 1 were:

e To assess how persons with TBI perceive their quality
of life (QoL) compared to how their caregivers perceive
it by means of a QOLIBRI Proxy version (Q-Pro) [15];

e To correlate patients’ self-awareness after TBI with
caregivers’ perception of the patients’ quality of life;

e To correlate quality of life discrepancies between
patients and caregivers with clinical and neuropsycho-
logical features.

As in the part 1, the primary aim of part 2 of the study
was to compare the self-perceived quality of life of the
patients with that as perceived by the caregivers but in a
larger sample and with ad hoc custom-made tools for the
caregiver. The secondary aim was to verify whether the
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presence of self-awareness deficit of the patients might
impair their ability to report on their quality of life as self-
perceived.

Materials and methods

A preliminary population of 19 patients with TBI, who had
been discharged from the Santa Lucia Foundation reha-
bilitation hospital, was enrolled in a multi-center Italian
study (see Appendix II). All patients met the following
inclusion criteria, according to the multi-center interna-
tional validation study of QOLIBRI: diagnosis of TBI
according to the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision
(ICD-10) criteria [16]; time interval from TBI between
3 months and 15 years, age 15 years or more at the time of
TBI; age range 17-68 years at the time of the interview;
outpatient status. Exclusion criteria were: Glasgow Out-
come Scale (GOS) score <3 [17]; spinal cord injury; sig-
nificant current or pre-injury psychiatric history or ongoing
severe addiction; diagnosis of terminal illness. Further-
more, only patients who were able to understand and
cooperate during the interview were enrolled in the study;
no cut-off values were adopted for cognitive performance.

The characteristics of the population of patients recrui-
ted in the outpatient neurorehabilitation unit of Santa Lucia
Foundation in Rome are reported in Table 1.

According to Glasgow Coma Scale (GCS) [18], severity
of patients’ TBI was distributed as follows: severe
(GCS < 8): 76.0%; moderate (GCS 9-12): 11.3%; mild
(GCS 13-15): 12.7%.

The proxies of the enrolled population included ten
mothers, four partners, two fathers, two sisters and one
brother.

The 19 individuals with TBI and their proxies were
evaluated using the following instruments:

e Patient Competency Rating Scale (PCRS) which is a
self-report scale that aims to assess self-awareness
following brain injury. It consists of 30 items that
specify different tasks and functions in four domains
(emotional, interpersonal, daily life and cognitive
functioning); participants indicate how much difficulty
they have with each task/function on a 5-point Likert
scale. An informant rating is obtained from a relative or
a therapist. Awareness scores are obtained from the
discrepancy between “self” and “other” ratings, which
can be based on the whole scale or on specific items;

e QOLIBRI (quality of life after brain injury) Patient
version (Q-Pt) [1-4]: the QOLIBRI version used in part
1 of study was the first instrument specifically
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Table 1 characteristics of the patients
n  Mean age SD age  Mean Ed. SD Ed. Mean SD coma Mean SD PTA Mean SD chron.
(years) (years) Lev. (years) Lev. (years) coma lenght PTA (days) chron. (days)
length (days) (days)
(days)
Male 16 34.7 8.3 10.7 2.7 343 354 166.9 110.6 1825.0 110.6
Female 3 33.3 2.8 13.0 0.0 71.7 93.8 274.3 109.9 851.7 210.7
Total 19 345 7.5 11.0 2.6 40.3 47.1 183.8 114.7 1671.3 1224.6

Ed. Lev. educational level, PTA post-traumatic amnesia, Chron. chronicity, SD standard deviations

developed to assess HRQoL of individuals after TBI. It
was a comprehensive questionnaire which consisted of
56 items, 42 in section A and 14 in section B, that
covered different dimensions of HRQoL after TBI,
structured in subscales: six in section A (Satisfaction)
and four in the section B (Bother/Discomfort). Sec-
tion A concerned level of satisfaction and was struc-
tured in six subscales: physical condition, thinking
skills, feelings and emotions, activities of daily living,
social activities, current situation and future perspec-
tives. Section B concerned the discomfort or bothered
domain and consisted of four subscales: physical
condition, feelings and emotions, activities of daily
living, current and future perspectives. The QOLIBRI
items were rated on a five-step Likert scale: 1 (not at
all), 2 (slightly), 3 (moderately), 4 (quite) and 5 (very).
Section B also provided an additional response (does
not apply), which was considered as “Not at all” in this
analysis, in agreement with the international and Italian
validation of the QOLIBRI [1-4]. For the purposes of
this study we also calculated two overall QOLIBRI
scores by summarizing all items in both sections:
Overall Satisfaction Score (OSS) and Overall Bothered-
ness Score (OBS), missing data were imputed using
horizontal mean imputation. To give the QOLIBRI
scores the same direction, the scores of Section B
(discomfort/bother) were reversed, that is, the best
situation was associated with higher scores, as for the
satisfaction score;

e QOLIBRI Proxy version (Q-Pro): the Proxy QOLIBRI
of part 1 of the study was patient-centered for both the
“satisfaction” and “bothered” items and examples of
the questions were as follows:

In your opinion, how is your...satisfied with his/her
physical condition.

In your opinion, how bothered is your ...by his/her
balance problems?

The following neuropsychological tests were used to
evaluate executive functions:

e Wisconsin card sorting test (WCST) [19].
e Tower of London test (ToL) [20].

We then recruited 55 patients (41 males and 13 females)
in the same outpatient neurorehabilitation unit; they had a
mean age of 30.7 years (range 16-59 years), a GCS with a
median of 7 (range 3-15 years), a mean coma duration
defined as Time to Follow Commands (TFC) of 31.9 days
(range 2—150), with a median PTA duration of 57.5 days
(range 0-3650). The median interval in years from injury
to date of assessment (chronicity) was 414 days (range
86-6416). We also recruited 55 caregivers (43 females, i.e.,
78.2%, and 12 males, i.e., 21.8%), including 31 mothers
(56.4%), 9 fathers (16.4%), 9 partners (16.4%) and 6 other
(10.9%). A neuropsychologist administered the following
neuropsychological test battery to the patients in one or
more sessions depending on their fatigability.

Memory functions were measured with the Italian val-
idated versions of the digit span test (forward and back-
ward) [21] and of the prose memory test [22]. Executive
functioning was assessed with the WCST, Tower of Lon-
don test (ToL) and verbal fluency (VF) Test [22]. Attention
was assessed with the go—no go test of the Test for
Attentional Performance [23]. Self-awareness was mea-
sured with the Patient Competency Rating Scale (PCRS) as
a self-report scale and a proxy version with the PCRS
Discrepancies Scores (DS) [8], which were computed by
subtracting the relatives’ ratings from the patients’ self-
ratings.

The QOLIBRI Patient Version (Q-Pt) and QOLIBRI
Proxy version (Q-Pro) were also administered, as described
above.

Q-Pro included two different versions of the questions,
patient-centered and caregiver-centered quality of life
perception.

Examples of “satisfaction” items were as follows:

“In your opinion, how is your ... satisfied with his/
her physical condition?” (patient-centered).

“How satisfied are you with the physical condition of
your....” (caregiver-centered).

Examples of “bothered” items were as follows:

@ Springer



282

Neurol Sci (2017) 38:279-286

“In your opinion how bothered is your .... by his/her
balance problems?” (patient-centered).

“How bothered are you by his/her balance prob-
lems?” (caregiver-centered).

Pearson’s correlation coefficients were calculated to
study the associations between the PCRS-DS and the single
variables. According to the cut-off chosen, the PCRS-DS
were categorized as follows: PCRS-DS > 5 (index of poor
SA) and PCRS-DS < 5 [index of good or (<—5) height-
ened SA] [8]. Differences between groups on the categor-
ical parameters (based on the categorized PCRS-DS) were
tested using the Fisher’s exact test.

The QOLIBRI Patient version (Q-Pt) and QOLIBRI
Proxy version (Q-Pro) were also administered. For the
purposes of the study we calculated two overall QOLIBRI
scores by summarizing all items of both sections (Satis-
faction and Bothered); missing data were imputed using
horizontal mean imputation.

Data are presented as proportions, medians or
mean + SD, as appropriate. Differences in categorical
variables between respective comparison groups were
analyzed using the Chi-Square test or Fisher’s exact test.
The continuous variables were analyzed using Student’s
t-test, when applicable.

Correlations between QOLIBRI and PCRS differences
(patients’ self-reports/proxies) and clinical and neuropsy-
chological variables were obtained using Fisher’s exact
test. The following variables were correlated: coma length
defined as Time To Follow Commands (TFC) [24-26],
Glasgow Outcome Scale (GOS) [17], Glasgow Outcome
Scale-Extended (GOS-E) [27], post-traumatic amnesia
(PTA) duration [28], Wisconsin card sorting test (WCST)
[19] and Tower of London (ToL) [20]. Patients were
classified according to the number of problems (impaired
yes/no) on the ToL and WCST (executive functioning) as
follows: O = not impaired; 1 = impaired on ToL or
WCST; 2 = impaired on ToL and WCST.

Cohen’s k was performed to measure the agreement
between patients and caregivers. We assumed that the
strength of agreement was: (1) poor if k < 0.20; (2) fair if
k = 0.21-0.40; (3) moderate if k = 0.41-0.60; (4) good if
k = 0.61-0.80; and (5) very good if £k = 0.81-1.00 [29].

Data analysis was carried out using Stata/SE 13.1
(StataCorp, College Station, Texas, USA).

Results

Twelve out of 19 TBI patients (62.2%) expressed better
QoL self-perception than that reported by their proxies.
The average OSS on the QOLIBRI was higher for patients
than for caregivers (58.1 vs 46.3%, p < 0.05), whereas the
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Table 2 ToL and WCST pooled test by QOLIBRI differences (pa-
tients vs caregivers)

Thinking skills

ToL and WCST Differences Total
No Yes

0 = not impaired 10 0 10

1 = impaired at ToL or WCST 5 0 5

2 = impaired at ToL and WCST 2 4

Total 17 2 19

Pearson chi’ = 8.3824 Pr = 0.015
Fisher’s exact = 0.035

mean score of OBS, which was also higher for the patients,
showed no statistically significant difference (77.6 vs
71.4%, p = ns). As expected the OSS and OBS scores
were positively correlated (* = 0.21, p < 0.05).

PCRS findings showed a tendency of patients to
underestimate their own problems compared with proxies’
perception of patients’ quality of life (items 1, 4 and
9 = short-term memory, crying and temper outbursts,
respectively).

Conversely, there were no statistically significant cor-
relations between patient/proxy differences and clinical/
neuropsychological features in relation to PCRS scores.

Some QOLIBRI subscales showed differences in ratings
in the responses of patients and their caregivers.

The QOLIBRI investigation, instead, showed a statisti-
cally significant difference between the impairment of
executive functions of the patient (Tower of London more
than Wisconsin card sorting test) and the patient/caregiver
differences on the thinking skill subscale of section A (see
Table 2).

For each subscale of the QOLIBRI questionnaire the
strength of the agreement (according to Cohen’s Kappa)
between patient and caregiver is shown in Table 3, with an
agreement generally very poor, and fair only for thinking
skills, activities of daily living in Section A and feelings
and emotions in section B (see Table 3).

In all ten subscales of the QOLIBRI the mean score of
the patients is higher than that of the caregivers, with a
statistically significant difference for thinking skills, feel-
ings and emotions and social activities subscales in section
A (see Table 3).

According to the OSS and OBS, caregivers (proxies)
perceived a worse quality of life than that self-perceived by
the patients (Fig. 1).

According to the GOS most of the larger sample of
patients (55 pts) showed a low disability level (GOS
5 = 56%), followed by patients with moderate (GOS
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Table 3 Cohen’s kappa between patients and caregivers and mean scores of QOLIBRI subscales
Kappa 1C95% Z P Qolibri patient Qolibri caregiver p
(mean score) (%) (mean score) (%)
Satisfaction
Physical condition 0.164 —0.047 to 0.214 1.26 ns 62.9 55.5 ns
Thinking skills 0.288  0.156 to 0.413 234  <0.01 59.0 41.9 <0.05
Feelings and emotions 0.068 —0.052 to 0.168 0.58 ns 62.4 48.3 <0.05
Activities of daily life 0.302  0.217 to 0.427 222 <0.05 52.1 452 ns
Social activities 0.152  0.036 to 0.392 125 ns 56,0 413 <0.05
Actual situation and future perspectives —0.015 —0.143t0 0.139 —0.12 ns 58.3 49.1 ns
Bother
Physical condition 0.167  0.092 to 0.376 1.07 ns 81.9 75.3 ns
Feelings and emotions 0.360  0.238 to 0.651 248 <0.01 75.3 68.9 ns
Activities of daily life 0.155  0.200 to 0.380 1.01 ns 81.1 75.9 ns
Actual situation and future perspectives —0.031  —0.109 to 0.061 —0.26 ns 69.7 63.2 ns
100% 1
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Fig. 1 Distribution of the Overall Satisfaction Score (OSS) and Overall Bothered Score (OBS) in patients/proxies

4 = 36%) and severe disability (GOS 3 = 8%). A similar
distribution was observed on the GOS-E, where 44.0% of
the patients showed good recovery (upper good recov-
ery = 17.3%; lower good recovery = 26.7%) and 38.0%
moderate disability (upper moderate disability = 24.0%;
lower moderate disability = 14.0%); only 12.0% of the
patients showed upper severity disability.

As in the small sample, in the larger sample of 55 patients
the main results of the study was that all patients perceived
their quality of life better than their caregivers perceived it.
Moreover, according to the OSS and OBS, patients with

adequate self-awareness (PCRS-DS < 5) were more satis-
fied than patients with high self-awareness or low self-
awareness, whereas patients with low self-awareness were
less satisfied than aware patients. However, also patients
with adequate self-awareness perceived their quality of life
better than their proxies perceived it (see Fig. 2).

Similarly, the caregivers of low self-aware patients were
significantly more bothered than the patients by the latters’
physical, cognitive and behavioral disorders (see Fig. 3).

No statistically significant differences were found
between relatives’ patient-centered reports and caregivers’
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Fig. 2 Distribution of the Overall Satisfaction Score by level of self-
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Fig. 3 Distribution of the Overall Bothered Score by level of self-
awareness

self-centered reports: furthermore, there were no statisti-
cally significant differences between relatives’ relationship
(parents vs partners) and quality of life of the patients as
perceived by the proxies.

Discussion

The main finding of our study was that, all the patients
perceived their quality of life better than their proxies.
Nevertheless, low self-aware patients were less satisfied
with their HRQoL than patients with adequate self-
awareness. A possible interpretation of this result could be
that proxies perceived the HRQoL of the low self-aware
patients as worse than that self-perceived by these patients.

In previous studies we reported that low self-awareness
was correlated with empathy and theory of mind impair-
ment, as well as with the caregivers quality of life [10-12].

Indeed, in this study we found higher self-perceived
HRQoL satisfaction together with lower botheredness self-
perception of the persons with TBI, that compared with the
proxies perception, might actually be interpreted as an
empathy deficit rather than low self-awareness.
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The main current views consider empathy, i.e., the
ability to infer and share the experiences of others, as a
multidimensional construct that includes both emotional
and cognitive aspects [30-35].

Wells and coll. [36] found that lack of empathy in a
general sample of individuals with TBI (regardless of their
levels of SA and severity of TBI) was the most detrimental
factor in their caregivers’ HRQoL.

In a previous study [11], a causal relationship was
demonstrated between low self-awareness and perspective-
taking difficulties in a population of persons after TBI;
furthermore, theory of mind (ToM) and perspective-taking
was impaired in persons after TBI who had adequate levels
of SA, with a statistically significant correlation between
the ToM deficit and caregivers’ HRQoL [12].

Indeed, it is well-known that severe TBI may disrupt
critical connections in circuits underpinning social cogni-
tion, which is often impaired in persons with TBI [37].

People with TBI can impinge on another person’s well-
being, because of their empathy and perspective-taking
deficits. Consequently, without understanding the social
feedback about the unacceptability of their behavior, they
can end up socially withdrawn and isolated, whereas their
self-unawareness may persist in a vicious circle [12, 38].

Previous studies [39] also reported that persons with
severe TBI felt indifferent to satisfaction of life items or
that they were neither satisfied nor dissatisfied, similar to
what we found in previous studies on empathy disorders
and perspective-taking deficits [12].

Conclusions

In summary, all patients with TBI perceived their quality of
life better than their proxies. However, it is possible to
assess HRQoL with the QOLIBRI even in patients with
self-awareness deficits. Indeed, self-rated HRQoL may
result as impaired also in patients with low self-awareness
after TBI. This finding partially contradicts the findings
reported in a recent paper by [40], which showed that, in a
much milder TBI group, lower SA was associated with
higher estimates of HRQoL, particularly in the cognitive
domain. However, in the same study HRQoL as perceived
by the caregivers was overall worse than patients’ self-
perceived quality of life, as in our population, in which
most patients were diagnosed with severe TBI.

Our preliminary results seem to show that low self-
awareness does not impair the ability of patients to report
on their well-being and quality of life as self-perceived.

It must, however, be underlined that the emotional dis-
tress of caregivers may also influence their judgment on the
HRQoL of patients with TBI [41]. Since the self-awareness
deficit may limit the reliability of the patients with TBI,
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whereas the differences between patients’ self-related
HRQoL and caregivers’ perception might be influenced by
the reliability of the caregivers’ judgment, future studies
should focus on the high burden of family members of
persons with TBI [42]. Finally, the impact of our results on
rehabilitation should also be studied.
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