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ABSTRACT

Traumatic brain injury is one of the main causes of mortality in children or young adults. Patients
with moderate or severe TBI can present motor, cognitive, emotional, behavioral, and social
functionality sequelae, causing an adverse impact on the individual, his family, and on society.
Objective: To investigate the impact that severe traumatic brain injury caused to the life of patients
who suffered the injury during childhood and youth, considering cognitive, emotional, and quality
of life questions, as well as, to verify whether there are differences with respect to age at the time
of injury. Method: A quantitative, qualitative, cross-sectional study carried out at the lbirapuera
unit of the Rehabilitation Center of the Association for Assistance to Disabled Children (AACD).
Thirteen patients with severe traumatic brain injury from S3o Paulo state, participated in the study
between January of 2010 and March of 2014. The instruments utilized were: a sociodemographic
questionnaire, the Short Form Health Survey (SF-36), the Raven’s Progressive Matrices, and the
Pfister Colored Pyramid Test. The data collected were evaluated in the overall sample and then
divided into two groups based on their age at the time of injury, with group 1 (3 to 7 years and
eleven months old) and group 2 (8 to 16 years and eleven months old). Results: On the Raven’s test,
76.9% of the participants showed signs of mental impairment. All participants had a good quality
of life assessment. In the emotional aspects, there was good adaptability and interaction. Upon
comparison, there was no difference between groups. Conclusion: The results were consistent
with studies that indicate cognitive impairment and good perception of quality of life.
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INTRODUCTION

Traumatic brain injury (TBI) is one of the
main causes of mortality in children and
young adults. The incidence of TBI is estimat-
ed at approximately 10 million people per
year and it is greater in countries with medi-
um to low income. The incidence rate in Latin
America and Sub-Saharan Africa ranges from
150 to 170 per 100,000 people, respectively,
while worldwide the rate is around 106 per
100,000 people.*

People who survive a TBI may be left with
permanent sequelae that include motor, sen-
sory, cognitive, speech, emotional, and/or
behavioral deficits. Studies indicate that ap-
proximately 50 to 75% of TBI patients present
cognitive and behavioral alterations. These se-
quelae cause a great impact on the individual,
his family, and on society.?

This is a condition that varies in terms
of etiology, severity, and prognosis. In Brazil,
traffic accidents are the main cause of TBI, fol-
lowed by falls and urban violence, constituting
a public health problem with great impor-
tance and impact on the morbidity and mor-
tality of the population.>* In addition, in Brazil,
it is the main cause of mortality for children
over five years old and responsible for 50% of
the deaths in adolescence.*

As for severity, the most often used classi-
fication is based on the level of consciousness
according to the Glasgow Coma Score (GCS)
measured during the first examination. By this
classification, the TBI is considered light if it
reaches the score between 15 - 13, moderate
if between 13 - 9, and severe if < 8. This clas-
sification is also used for the time the coma
lasts, with the TBI being considered light if the
coma lasts less than 20 minutes, moderate if it
lasts up to six hours, and severe if it lasts more
than six hours.

According to Mendes,® few individuals
after a severe TBI are able to resume their
normal activities with independence. In ad-
dition, a study by Silva et al.” points out the
effects that a severe TBI can have on the
satisfaction and wellbeing of the patient’s
quality of life (QL). The main findings indicate
that educational level and social adjustment
were the factors that most influenced the
perception of a better QL, while social class
and form of locomotion did not show great
relationships. A previous study evaluated the
return to productivity after TBI and found a
linear relationship between educational lev-
els and return to work.®

Studies on the intellectual level of chil-
dren who had suffered a TBI report lower
capabilities in patients with severe TBI when
compared to patients with moderate or light
TBI. However, another important factor to be
considered is their age at the time of injury.
Clinical evidence demonstrates that a TBI in
children aged from three to seven years old
provokes greater cognitive sequelae when
compared to TBI in children aged from eight
to 12 years old.® Junqué, Bruna, and Mataro*®
state that neuropsychological impairment as
well as deficit severity vary according to the
chronological age at the moment of the trau-
ma, considering that there is greater vulner-
ability among younger children to post-trau-
matic damage and cognitive changes than
among older ones.

OBJECTIVE

The objective of this study was to inves-
tigate the impact that a severe TBI caused
on the life of patients who suffered the in-
jury in childhood and adolescence, consid-
ering cognitive and quality of life questions,
as well as to confirm whether there are dif-
ferences in relation to the age at the time of
the injury.

METHOD

The present study is cross-sectional with a
quantitative and qualitative approach; it was
developed at the Rehabilitation Center in the
Ibirapuera unit of the Association for Assis-
tance to Disabled Children and approved by
the Committee for Ethics in Research under
protocol N2 794.140.

The population studied was made up of
victims of serious traumatic brain injury (TBI)
who were seen at the Pediatric Acquired Brain
Injury (PABI) clinic between January of 2010
and March of 2014.

The inclusion criteria were: being at least
18 years of age; having the injury for at least
2 years; being injured between the ages of 3
years and 16 years eleven months; having the
injury classified as serious according to the
length of the coma given in the medical chart;
and residing in S3o Paulo.

Patients were excluded who had received
TBI stemming from a firearm-related injury
(FRI) or beating, and those who were not able
to respond to all the instruments.
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There were 739 medical charts evaluated
from the PABI clinic. From those, 664 were ex-
cluded as follows: 462 were under the age of
18 and 152 had injuries from other diagnoses.
Seven patients were excluded with a diagnosis
of TBI from FRI, and one for beating. Of the
117 remaining patients, 29 were classified as
light to moderate seriousness, 6 were under 3
years of age at the time of injury, and 7 came
from other states, leaving 75 patients.

Invitations were made through telephone
contact and by mail. Of the 75 qualified pa-
tients, 48 did not show up, 4 refused to par-
ticipate, and 10 could not respond to all the
instruments. Hence 13 patients with serious
TBI participated in the study; they were of
both genders and current ages between 18
and 30 years.

The instruments used were: a sociodemo-
graphic questionnaire, the Short Form Health
Survey (SF-36) quality of life scale, the RAVEN
Progressive Matrix Test (General Scale), and
Pfister’s Color Pyramid test.

The SF-36 is a generic instrument, evalu-
ating physical and mental health, and validat-
ed in the Portuguese language. The choice of
this instrument was based on its being easy
to administer and to comprehend.*! In addi-
tion, it is an instrument that presents correla-
tion and is sensitive to the health problems
of TBI victims.®

The scale assesses 8 domains with scores
between 0 (worst result) and 100 (best result),
and one question on the perception the indi-
vidual has of his own health as compared to
one year earlier, which was not evaluated in
this study.

The RAVEN Progressive Matrix Test (Gen-
eral Scale) evaluated the intellectual devel-
opment of the individual. It was designed for
subjects between 12 and 65 years of age. It is
divided into 5 series (A, B, C, D, and E), each
with 12 problems. The scores obtained on the
tests can be classified by the results and levels
as follows: superior intelligence (I), definitely
superior to average intelligence (ll+), superi-
or to average intelligence (ll), average intelli-
gence (lll+), average intelligence (llI-), inferior
to average intelligence (1V), definitely inferior
to average intelligence (IV-), and indication of
mental deficiency (IV).*

The Pfister’s Color Pyramid scale is a pro-
jective test that helps give information on
emotional-affective dynamics. Its instructions
are easily understood and can be applied to
individuals aged 6 years and older. The results
can be interpreted based on 4 items: modes
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of execution and placement, types of forma-
tion, chromatic formula, and colors and syn-
dromes.®® The present study assessed modes
of execution and placement in addition to
colors.

The data was analyzed using the following
softwares: SPSS 17.0, Minitab 16, and Excel
Office 2010. A test for Equality of Two Pro-
portions was used for the RAVEN distribution
and comparison between the groups in this
instrument. The Mann-Whitney test the SF-36
scores for the groups.

RESULTS

The analyses were initially done with a
general sample and later divided into two
groups: group 1 with people who had been in-
jured between the ages of 3 years and 7 years
eleven months, and group 2 between the ages
of 8 and 16 years eleven months.

Twenty-three individuals came in for eval-
uations. Of these, ten were not able to re-
spond to all of the instruments due to motor
and cognitive impairments stemming from
their TBI. Of the ten participants, five were
placed in group 1 and five in group 2.

The study was then carried out with 13
participants averaging 23.9 years of age. Most
of the participants were male (69.2%), single
(92.3%), with a high school education (84.6%),
with no gainful employment (76.9%).

In the sociodemographic questionnaire,
there was an open question for the partic-
ipant to talk about their social activities and
how often they took place. The same standard
responses were seen, indicating a life limited
to a family ambit.

Table 1 deals with the analysis of a general
sample of Raven scores. The results indicate
the statistically significant prevalence of Men-
tal Deficiency.

Table 2 presents data from the general
sample for the SF-36, indicating a good quality
of life in all domains, with a lower index for
Limitations for Emotional Aspects (average of
70.5) and a greater index for Social Aspects
(average of 90.4).

The results from the Pfister’s Color Pyra-
mid test showed a predominant choice of blue
and green for the general sample.

In the modes of execution, 46.2% showed
ordered execution, versus 38.5% methodical,
and 15.4% disorderly. During the placement,
there was homogeneity for the ascending
(46.2%) and descending (53.8%) modes, with
combination of direct placement mode for
most participants (53.8%).
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Table 1. Frequency distribution regarding Raven scores

Raven N % p-value

Indication of mental deficiency 10 76.90% Ref.

Intelligence definitely lower than average 2 15.40% 0.002

Average intelligence 1 7.70% <0.001
Table 2. Full description of the SF-36 scores

SF 36 Average Standard Deviation

Functional Capacity 75 228

Limitations for Physical Aspects 82.7 31.3

Pain 737 28

General State of Health 89.3 8.4

Vitality 71.9 17.3

Social Aspects 90.4 19.2

Limitation for Emotional Aspects 70.5 43.1

Mental Health 76.9 17.3

The sample was divided into two groups
with group 1 having 6 participants and group
2 having 7.

Comparing the groups via the SF-36 in-
strument, there was no statistically significant
difference for any of the domains assessed,
with only a tendency towards a difference in
the social aspects (p = 0.081).

As for the Raven results, there was a
slight difference between the groups: group
1 showed a 67% index of mental deficiency,
whereas group 2 showed an 86% indication,
however this difference was not statistically
significant.

Correlating between the SF-36 and the Ra-
ven, there was an inversely proportional sta-
tistical significance in the domains of Pain (p =
0.023) and General State of Health (p = 0.017)
in group 1, and for Limitation for Emotional
Aspects (p = 0.046) in group 2, as shown in
Table 3.

In the Pfister instrument, there was also
no significant difference between the groups
in terms of modes of execution and in analysis
of colors.

DISCUSSION

The main results presented in the study
indicate good perception in the QL and indi-
cations of mental deficiency in the majority of
the population.

The low cognitive results obtained from
the participants in this study indicate a low
cognitive recuperation after their serious TBI
reported by researchers.’** Studies suggest
that, although there may be an improvement
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in cognitive function two years after the mod-
erate or severe trauma, these functions still
remain impaired.*’

The QL deals with the subjective percep-
tions of different aspects, being of a person-
al and mutable nature varying according to
the individual’s context, interests, and val-
ues. Evaluating the quality of life of patients
with brain damage becomes an even more
complex task due to the tendency of the
patients to give a better evaluation of their
quality of life.

Researchers have proven that the serious-
ness of an injury must be considered when
evaluating the QL, concluding that patients
with serious brain injuries give better respons-
es regarding their QL when compared with
those with light or moderate TBI.*® Although
the present study did not compare the seri-
ousness of the lesions, the results here were
compatible with those studies.

According to studies, patients with serious
TBI tend to be more emotionally vulnerable,
with a reduced capacity for social exchange
and interactions. The present study gave qual-
itatively compatible results. The hypotheses
surveyed point out that mental deficiency
combined with the infantilized behavior wit-
nessed during the evaluations can contribute
to the reality of low socialization.

Although Silva et al.” referred to the
means of locomotion not having any relation
to the QL in their research, the present study
saw the majority of patients being physically
independent and competent for the personal
activities of daily life, something that could
have bolstered an improved perception of QL,
according to other researchers.®
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Table 3. Correlation between the SF-36 and the Raven

Group 1 Group 2
Raven x SF-36 (3y-7y11im) (8y-16y11m)
Corr (r) p-value Corr (1) p-value

Functional Capacity -13.10% 0.804 32.10% 0.483
Limitation for Physical Aspects -49.20% 0.322 16.70% 0.721
Pain -87.40% 0.023 33.80% 0.459
General State of Health -89.20% 0.017 -52.50% 0.227
Vitality -37.00% 0.47 10.30% 0.826
Social Aspects -X- -X- -56.9% 0.182
Limitation for Emotional Aspects -42.20% 0.405 -76.40% 0.046
Mental Health -28.20% 0.588 21.20% 0.648

Authors report that patients with serious
TBI have deficiencies in social integration, a
tendency towards depression, mood swings,
frequent anxiety symptoms, loss of temper,
infantile behavior, and a low tolerance to frus-
tration.'®* These deficits were not found in
the results obtained from Pfister’s Color Pyr-
amid Scale.

Regarding the colors most often chosen in
these results, blue and green were prevalent
with the participants’ predilection being blue.
In this regard, it is possible to say that the
subjects in this study showed the capacity of
control and adaptation to situations and per-
formed well in emotional relationships.

Other items evaluated in this test were
modes of execution and placement of colors.
In modes of execution, the individuals showed
organization and meticulousness with a ten-
dency towards rigidity. The modes of place-
ment are divided into ascending and descend-
ing. While the first suggests an elevation of
the indices of intellectual development, the
idea of stability and maturity, the other can
indicate instability, immaturity, and insecurity,
respectively. Evaluation of this aspect showed
no significant difference between the modes
of placement, making a precise analysis of ma-
turity difficult for the individuals. The combi-
nation of other types of placement points to
direct placement is more usually found in the
population studied.

It is important to highlight that neurological
alterations can intensify emotional disturbanc-
es, interfering with the individual’s perceptions,
producing greater disorganization regardless of
their age and intellectual potential.*?

Regarding the two groups, research has
shown that the younger the individual at the
time of trauma, the better the prognosis for
adaptation to the organic sequelae caused by
the TBI. Evidence currently shows that older

children generally show better results than
younger, in both motor and cognitive impair-
ments.*® Clinical indications demonstrate that
TBI in children aged between 3 and 7 years
cause greater cognitive sequelae than in those
aged between 8 and 12, affirming that both
neurological impairment and seriousness of
the deficit vary according to the age at the
time of the trauma.**°

The results obtained in this study showed
no significant differences between the groups,
for any of the instruments used, which indicat-
ed homogeneity.

The inverse proportional correlation be-
tween the Raven and the SF-36 indicates that
the perceptual deficit shown in the Raven (in-
dication of mental deficiency) may have had a
positive influence on their QL, coinciding with
studies showing that patients who had a sig-
nificant improvement in motor function had a
good functional state, but continued with be-
havioral and cognitive deficits.*®

A limiting factor in this study was the
small sample size that did not allow consistent
conclusions in the comparison between the
groups. Although the number of patients from
within S3o Paulo was considerable, as deter-
mined by the inclusion criteria, and devised to
facilitate their appearance, the sample size was
small due to poor attendance. This raises the
following questions: Is it possible to consider
that only patients with more cognitive impair-
ment will attend, maybe with expectations of
new treatments? Is it possible that only people
with better QL evaluations will show up? Or
does the distance between the time of injury
and the time of the study influence whether
most of the patients will attend?

Future studies with a longitudinal ap-
proach, with a larger sample, and neuropsy-
chological evaluation can contribute with
broader results.
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CONCLUSION

Individuals with serious TBI present cog-
nitive impairment and high QL evaluations.
As for emotional aspects, it was not possible
to obtain a precise analysis from the sample.
These emotional results are believed to be re-
lated to the region of the brain affected by the
TBI, which was not approached in this study.

In comparing between the groups, there
was no statistically significant difference for
any of the instruments used. Presumably, a
larger sample will achieve results that are
more relevant and compatible with other
studies.
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