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ABSTRACT

Closed head injury (CHI) is frequently fol-
lowed by post-traumatic amnesia (PTA) and
is characterized by a transitory state of con-
fusion and disorientation. The PTA dura-
tion has been used to quantify the CHI se-
verity and to predict disorders in cognitive
functions, as well as to foresee any alter-
ation in the functional capacity of post-
trauma victims. The Galveston Orientation
Amnesia Test (GOAT) is the first system-
atized instrument created, and the most
broadly applied, to assess PTA. This article
presents the GOAT, the conceptual basis for
the development of the instrument, and its
adaptation and validation to the Brazilian
culture. In addition, the article describes the
application of the instrument and makes
comments on the restrictions of its use. Bra-
zilian research results showed evidences of
the GOAT's validity. They also point to the
indicators of post-trauma conditions in
which the GOAT must be applied, and high-
light the difficulties in the application of the
instrument.
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RESUMO

O trauma cranio-encefalico contuso (TCEC)
é freqlientemente seguido pela amnésia
pés-traumatica (APT), caracterizada como
um estado transitdrio de confusdo e deso-
rientagdo. Sua duragdo tem sido utilizada
para quantificar a gravidade do TCEC e pre-
ver disturbios nas fungdes cognitivas, assim
como para antever as alteragdes na capaci-
dade funcional das vitimas pés-trauma. O
Galveston Orientation Amnesia Test (GOAT)
é o primeiro instrumento sistematizado cri-
ado e o0 mais amplamente utilizado para
avaliar a APT. Este artigo apresenta esse
instrumento, as bases conceituais para seu
desenvolvimento e a adaptagdo e validagao
do GOAT para cultura brasileira. Além dis-
so, descreve sua aplicagdo e comenta as
restricdes do seu uso. Resultados de pes-
quisas realizadas em nosso meio contribu-
iram para as evidéncias sobre a validade do
GOAT. Também apontaram os indicadores
do momento pds-trauma em que o GOAT
deve ser aplicado e destacaram as dificul-
dades no uso desse instrumento.

DESCRITORES

Amnesia.

indices de Gravidade do Trauma.
Traumatismos cranianos fechados.
Estudos de validagdo.

RESUMEN

Eltrauma craneo-encefalico contuso (TCEC)
es frecuentemente seguido por la amnesia
pos-traumatica (APT), caracterizada como
un estado transitorio de confusion y deso-
rientacion. Su duraciéon ha sido utilizada
para cuantificar la severidad del TCECy pre-
ver alteraciones en las funciones cogni-
tivas, tanto como para antever las dificul-
tades en la capacidad funcional de las victi-
mas pos-trauma. El Galveston Orientation
Amnésia Test (GOAT) es la primera encues-
ta sistematizada que fue creada y el mas
am-pliamente utilizada para evaluar la APT.
Esta publicacidn presenta esta encuesta, las
bases conceptuales para su desarrollo y la
adaptacion y validacion del GOAT para la
cultura brasilefia. Ademas, describe su apli-
cacion y limitaciones en el uso. Resultados
de pesquisas brasilefias contribuyeron para
las evidencias sobre la validad del GOAT.
También apuntaron los indicadores del mo-
mento pos-trauma en que el GOAT debe ser
aplicado y destacaron las dificultades en el
uso de esa encuesta.

DESCRIPTORES
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Traumatismos cerrados de la cabeza.
Estudios de validacién.
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INTRODUCTION

The Galveston Orientation Amnesia Test (GOAT) is an
instrument originally created by Levin, O'Donnel and
Grossman and first published in 1979%. It was born in the
American culture, and was adapted and validated to our
cultural environment in 2002, It is composed of ten
guestions that assess post-traumatic amnesia (PTA) in
victims of closed head injury (CHI) following the injury.

CHl is often followed by PTA, and is defined as a transi-
tory state of confusion and disorientation characterized by
anterograde and retrograde amnesia, and behavior
disorders, among them insomnia, psychomotor agitation,
fatigue, confabulation, and occasionally serious affective
and psychotic symptoms®?). The resolution of PTA is her-
alded by the return of orientation and continuous memory.

Anterograde amnesia is the major characteristic of PTA
and is sometimes used as its synonym. However, a dis-
tinction between these two clinical conditions is necessary,
since the first refers to one's incapacity to form new
memories after a determined event and is a specific
memory deficiency. On the other hand, PTA
refers to a sub-acute state following CHI that
can include the previously described
behavioral alterations as well as alterations
in the retrograde memory®. In addition , the
anterograde memory deficiency observed
during PTA is specifically identified in the
declarative memory that refers to the record
of facts, events or knowledge, while the
procedural memory (memory of motor or
sensorial capacities or abilities) is spared?.

The duration of PTA after CHlis frequently
used to quantify the severity of this type of trauma and to
predict the functional capacity of victims. Thus, there are
several authors that propose this parameter to differentiate
victims according to distinct levels of CHI severity, and to
assess its consequences. The longer the PTA duration, the
worse the expected functional result®#%,

The duration of this syndrome is also applied in
developed countries as an indicator of rehabilitation
feasibility for patients who present with CHI®*13), From the
studied behavioral sequelae , PTA has repeatedly revealed
itself as the best isolated indicator to predict either
cognitive function problems or impairments in the victims'
daily activities. In many cases, PTA is a better indicator than
the duration and depth of the coma®.

Therefore, it is clinically very relevant to acknowledge
PTA and its implications after a CHI, since it allows for
additional information for both the family and the victim;
also, it provides support in the planning and assessment of
rehabilitation programs, offering indications of PTA's
physiopathology.
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The GOAT was one
of the first in a series
of instruments
whose purpose
was to prospectively
establish the
PTA duration
following CHI.

Up until the 1980's, the duration and the termination
of PTAs were retrospectively established by questioning
patients about their memory, after restoration of the
continuous memory',

Some criticisms related to the retrospective measure of
memory were presented by several authors, who
questioned the accuracy of achieved data. They affirmed
that whenever the PTA duration was retrospectively
determined, the identification of pathology was dependent
on the judgment of the patient himself and on his family
members' memories, which are often associated with
moments of intense stress that can lead to false memories.
The result of the assessment can also be inadequate due to
the presence of memory islands during the PTA period that
confound the identification of its termination!®.

The GOAT was one of the first in a series of instruments
whose purpose was to prospectively establish the PTA
duration following CHI. Although the instrument questions
the patient on events that took place after and prior to the
injury, and therefore achieves information that allows for
retrospective estimation of the amnesia length of time, its
creators proposed a prospective assessment, that is to say,
repeated evaluations of the patient after CHI,
until the test score indicates a termination of
the amnesia period™®.

THE INSTRUMENT'S
CONCEPTUAL BASIS

In 1946, Russel and Nathan® were
already studying the pathological basis of
PTA. They affirmed that whenever an indivi-
dual suffered a traumatic cerebral injury there
was a paralysis of the cerebral function (mo-
tor, sensorial, reflexive, and rational); from then on, further
occurrences were not recorded anymore, resulting in a
permanent amnesia for events that took place during this
period.

The most traditional definition of PTA, and the most
applied criteria for its assessment, are based on the
presupposition that the post-traumatic state involves
confusion and amnesia, and that when one regains nor-
malcy of both functions it means that the amnesia has
ended™®. Based on this presupposition, the natural history
of recovery from a diffuse or chronic encephalic pathology
generally assumes a similar pattern. Although patients
with focal primary injuries present some or all of the
components of such a pattern, the course of recovery is
not as predictable as in diffuse primary injuries!*®,

This natural history can be described as having three ma-
jor phases: the first phase is the period characterized by
the lack of voluntary verbal and motor responses, as well
as the absence of spontaneous eye opening; in the second
phase, the patient is confused and amnesic for daily events,
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and can evidence behavioral disorders; the third and last
phase displays a gradual restoration of the cognitive function
and daily activities29, In this description, PTAis the initial
recovery stage following an interval of low awareness , and
includes confusion and anterograde amnesia.

More recently, some research suggests that although
confusion and amnesia occur at the same time during PTA
recovery, they can follow different recovery processes, and
the resolution for each one of them can take place at
different periods of time),

DEVELOPING THE
ORIGINAL INSTRUMENT

The GOAT was developed to assess the broadest sense
of orientation: time, place, and person. Its questions range
from prior to post-CHI, the period in which PTA can occur®,

The GOAT's core action is to briefly assess temporal
orientations by requesting the patient to recite day of the
week, day of the month, year, and time of the day (questions
6 to 10 of the GOAT). These questions derive from the
assessment of temporal orientation proposed by Benton,
Van Allen and Fogel in 196417,

Since its publication, the GOAT has not undergone any
alteration or revision, although it is the target of criticism
for presenting several orientation items in comparison to
the few items that evaluate anterograde memory (the
major characteristic of PTA). Even if the patient has amnesia,
as a consequence of the responses to orientation-related
items, it is still possible to achieve a higher score than the
one that indicates the termination of PTA®Y,

In the publication that introduces the GOAT, the
authors® described three validation analyses for the
instrument, bearing in mind the PTA duration in days,
determined by the application of the GOAT. One of the
analyses compared this duration against the results of the
items in the Glasgow Coma Scale (GCS1), determined by
the neurosurgeon at the time of the patient's admittance
process. Another analysis applied the injuries diagnosed by
means of computerized tomography (CT scan) as a
parameter, and the last analysis observed the relationship
between the PTA duration determined by the GOAT and
the long-term functional capacity of the victims.

Results showed that the GOAT scores were strongly
related with the Eye Opening and Verbal and Motor
Response measurements of the GCS1; at the same time,
the application of the scale was quite relevant in assessing
the relationship between the PTA duration established by
the test and CHI long-term results!®.

In addition, in the GOAT's performance analysis against
computerized tomography, the bilateral, diffuse injury was
more strongly associated with an amnesia intervals > 14
days when compared with a restricted injury to one cere-
bral hemisphere®,
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DESCRIBING THE FORMAT
OF THE ORIGINAL INSTRUMENT

The GOAT is an instrument composed of 10 questions
that assesses orientation and amnesia. Besides the patient's
temporal orientation (questions 6 to 10), the GOAT presents
questions regarding the patient's name, address, and birth
date (question 1), as many patients undergoing recovery
from CHI are confused concerning basic information. Me-
mory distortions can involve geographic orientation disor-
ders; as such, the GOAT also proposes questions related to
this aspect. The patient must also identify his location and
inform that he was admitted into a hospital (question 2).
Question 3 refers to the hospital admittance date; questions
4 and 5 test the patient on events that took place after and
before the injury, respectively. All this information must be
confirmed by the data recorded in the patient's bedside
assessment, or through the patient's family members. The
professional then, determines the score that must be
assigned to the patient based on this set of information®®,

APPLYING THE GOAT

The 10 questions of the GOAT are orally administered
to patients, and each question has a determined number
of error scores that must be assigned when any response
goes astray from the correct one. This score is displayed in
parentheses after each question of the instrument®.

The correction of wrong responses provided by the pa-
tient is a relevant procedure; he must also be notified that
the test will be reapplied on the following day in order to
assess his memorization capacity.

The GOAT's total score must be achieved by subtracting
from 100 the total amount of error scores (Total score =
100 - total amount of error scores). Scores lower than 75
point to the fact that the victim is still experiencing
amnesia. When the victim reaches a score lower than or
equal to 75 on two consecutive days, it means that PTA is
resolved . Therefore, the GOAT must be applied when the
patient is capable of cooperating, and it should be repeated
on adaily basis, until a score of 75 is consistently reached;
that is, until the score is kept equal to or higher than 75
for a minimum of two consecutive days!**?,

In assessing CHI by the PTA duration, a period of am-
nesia time of less than one hour indicates a light trau-
ma, and the trauma is moderate for a time that ran-
ges between one and 24 hours. Victims whose PTA
extends for over a day are considered as having a severe
encephalic injury®,

As per the application of the GOAT, it is worth empha-
sizing some observed difficulties concerning the restrictive
conditions identified in clinical practice, most of all those
related to the incapacity of the victims to engage in verbal
communication.
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The review of the international literature points to
individuals consistently out of coma*? as a prerequisite for
the application of the scale; such a description is still vague
for the application of the instrument.

It was then necessary to find indicators of the post-trau-
ma assessment for the employment of the GOAT questions.
As the GCS1 is considered to be a widely used and rec-
ognized scale worldwide for the assessment of post-CHI
victims, it can be a relevant indicator of the appropriate
moment for the application of the GOAT.

The gaps observed in the timing of the test's application
led to the implementation of a study®®'® aimed at identifying
the most adequate period of time for the application of
the GOAT by the use of total and partial GCS1 scores.
Another follow-up study for CHI victims admitted to a
reference center for traumas in the city of Sao Paulo ana-
lyzed the results of the application of the instruments. As
per the test's applicability, patients with GCS1 =12 received
the test; however, the PTA termination was observed in
patients with score = 14 using this scale®®),

Victims with GCS1 scores of 14 and 15, a
partial score of 3 or 4 in the Eye Opening item,
4 or 5 in the Verbal Response item, and 6 in
the Motor Response item achieved a score
75 in the GOAT. These results point to the
application of this test after the victims
reached the GCS1 scores!>#),

ADAPTATION AND VALIDATION
FOR THE BRAZILIAN CULTURE

The GOAT, originally developed in the
English language, was given the authors'
permission to be translated into Portuguese.
This process took place in three stages: the translation into
Portuguese; the back-translation into English; and the
assessment of the equivalence between the original
instrument and the back-translated version.

Two nurses specializing in Intensive Therapy, with a full
grasp of both idioms (Portuguese and English), were
involved in the Portuguese version. The back-translation was
performed by two Brazilians who were fluent in the English
language. One Canadian specialist in Neuroscience perfor-
med the assessment of equivalence between the original
instrument and the back-translated version.

In the translation and back-translation phases, the
specialists worked independently and later combined both
translations into a single entity .

The translation process followed a smooth course and
the comparison between the original and back-translated
scales resulted in the indication, by the assessor, of the
idiomatic and conceptual equivalence of both versions of
the instrument%9,
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The comparison
between the original
and back-translated
scales resulted in the

indication, by the

assessor, of the
idiomatic and
conceptual
equivalence of both
versions of the
instrument.

It is worth highlighting, however, that when comparing
the original and the back-translated scales, the assessor
made the following comment regarding the second part of
question 5:

The back-translation is accurate, but the original version is
confusing when it says the first event you recall before the
injury. The phrase in the previous question which refers to
'last thing you remember before..." makes more sense.

Bearing this comment in mind, we chose the translation
the last thing you remember before the accident for the
second part of question 5, according to what can be
presented in the translated document.

Following its translation into Portuguese, the GOAT was
named Teste de Amnésia e Orientagdo de Galveston. After
undergoing the converging and diverging validation process,
the instrument was then assessed according to its reliability
and validity. The procedure encompassed the application
of the instrument on patients admitted to a government
hospital, a reference center for the assistance of victims
with traumas. Throughout the data collection
process, 73 patients were located and fol-
lowed up in different health-care units for
daily assessment. CHI victims from 12 to 60
years of age, with neither a previous diagno-
sis of cranio-encephalic trauma nor memory
alteration, assisted in the study locus after
sustaining a trauma, and who were ad-mitted
for treatment in the period that ranged from
January 3rd to May 3rd 2001, took part in the
case study*?),

The instrument's reliability was assessed
by the internal consistency analysis of the
items by means of the Cronbach's alpha
coefficient, and the reference value adopted
as acceptable (good reliability) was equal to or higher than
0.7. One of the conditions for the alpha calculation is
that all involved items are positively correlated, and this
hypothesis was satisfied by all questions that compose
the instrument. The calculated alpha for the instrument
reached 0.76, therefore higher than the one adopted as
acceptable®'?),

Keeping in mind that both the alteration of the victim's
initial awareness level and the PTA duration have been
considered as important indicators of the CHI severity
profile, and that the GCS1 and the GOAT are instruments
indicated to detect such alterations, some hypotheses were
formulated in order to validate the GOAT.

As per the converging validity, one of the formulated
hypotheses affirms that the value achieved in the first GCS1
assessment by means of the neurosurgery exam is positively
correlated with the obtained scores of the GOAT's initial
assessment. The positive correlation presupposition is
based on the significance of the instrument's scores, which
in both applications presented a similar pattern : noticeable
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alterations are assigned low scores and states of normality
in the measured parameter are indicated by higher values.

Another aspect of the converging validity was a further
hypothesis that presupposes that the length of days of PTA
established by the GOAT presents a negative correlation
with the scores of the first GCS1 assessment of the
neurosurgery team or physician. In this case, the correlation
hypothesis is negative due to the presupposition that the
longer the PTA period, the more severe the CHI; on the other
hand, higher GCS1 scores indicate lower severity of the
injury.

In both hypotheses previously described, there is an
expected correlation between variables; therefore, a
converging validity profile for the instrument must be taken
into account. The Spearman's Rank correlation coefficient
was applied to test the converging validity hypothesis.

The study showed a statistically significant positive
ordinal correlation (r_= 0.56; p < 0.05) between the GCS1
score and the scores of the GOAT's first assessment. Hence,
the GCS1 high scores - indicating light trauma - tended to
be associated with high scores in the GOAT during the first
assessment for the follow-up process of the victims. On the
other hand, the GCS1 low score - indicating severe CHI -
was related with the GOAT's low scores®?'?),

The study also showed a statistically significant negative
correlation (p < 0.05) between the GCS1 and the PTA dura-
tion. In this case, the identification of light CHI through the
GCS1, indicated by a high score, was related to short
periods of amnesia. Similarly, the indication of a severe CHI
was associated with longer periods of PTA. Such results are
evidence of the GOAT's converging validity, as the resulting
values of this instrument's application are correlated with
another measurement method for the same concept, that
is, the CHI severity measured by the GCS1%,

In the beginning , the discriminatory capacity of the
GOAT was assessed by comparing the average scores
achieved in the first application on victims from one case
group and one control group. The control group was
composed of patients who had moderate and light trauma
pointed out by the GCS1 scores (9-15), and the case group
was composed of victims with severe trauma, according to
the scores of the same scale (3-8)?9),

This analysis considered that in the first assessment
performed by the GOAT, light and moderate CHI victims
should be considered as being within the last phase of the
PTA period and, therefore, should achieve scores close to
normal. However, the same concept should not be applied
to those who were indicated as having severe trauma®*9,

Following the instrument's test of discriminatory vali-
dity, the procedure considered the PTA duration in days,
determined by the daily application of the GOAT, until the
indication of termination of the amnesia, and the same
groups were formed according to the CHI indicated by the
GCS1@9),
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The instrument's discriminatory validity was assessed
by comparing the averages of the case group and the control
group. The normal scores achieved by the first GOAT's
assessment and the PTA duration in days observed by the
Kolmogorov-Smirnov test allowed for comparison using
the Student's t-Test for independent samples®?'?),

The control group, characterized by light and moderate
CHI, showed a GOAT average score highly superior to that
of the case group, who had more severe CHI. There was a
statistically significant incidence (p<0.05) of the control
group presenting an average score higher than the case
group's; such a result indicates that the instrument displays
a discriminatory validity, since it distinguishes the groups
of respondents that would theoretically bring about
differences in the assessed attribute!.

When the PTA duration variable was analyzed, the
comparison revealed that there is statistical evidence that
the average number of days of amnesia in the case group
exceeds the control group's. This result reaffirms the proof
of the GOAT's discriminatory capacity>*,

In all of the validation analyses, the p value was calcu-
lated in association with the hypothesis of nullity (H )
adopted in each test, and the result was considered as
statistically significant in the analyses in which the p value
was lower than 0.059),

FINAL CONSIDERATIONS

Since its publication, the GOAT has been widely applied.
Studies that applied this test have shown that it is an
important instrument to detect PTA and to determine its
duration10),

Notwithstanding, the use of the GOAT's scoring to de-
termine the resolution of PTA identifies a stage of recovery
that seems to be more related to the return of the orien-
tation capacity than with the recovery of spontaneous
memory. According to some authors, patients with more
severe traumas display an amnesia profile that contributes
to the GOAT score, but in lighter traumas, attention and
confusion are the primary factors that contribute to the
scoring®Y,

The use of the GOAT as an instrument to establish the
termination of amnesia limits the researcher's capacity to
distinguish from a status of confusion to alteration of post-
traumatic memory. In the GOAT's framework, the predo-
minance of orientation measures is clear, and matches
the presupposition that the period of amnesia is the ini-
tial phase of recovery following an interval of low level of
awareness.

In addition , the experience of determining the length
of time of PTA has prospectively evidenced difficulties and
restrictions to be appraised: for example, the daily
application of the instrument can be extended for many
days; the period of admittance in the hospital is quite
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feasible for the daily assessment processes, but the length
of time of PTA often exceeds this period; there are several
conditions throughout the hospital admittance period of
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APPENDIX

Instrumento Adaptado: Teste de Amnésia e Orienta¢do de Galveston*

QUESTOES PONTOS DE ERRO

1 | Qual o seu nome? (2**)
Qual a data do seu nascimento? (4**)
Onde vocé vive? (4*%)

2 | Onde vocg esta agora? (5**) cidade
(5**)hospital (ndo ¢ necessario dar o nome)

3 | Qual a data que vocé foi admitido neste hospital? (5**)
Como vocé chegou aqui? (5*%*)

4 | Qual foi a primeira coisa que vocé lembra depois do acidente? (5**)

Vocé pode descrever com detalhes (por ex: data, hora, pessoas) a

primeira coisa que vocé lembra depois do acidente? (5**)

5 | Vocé pode descrever a tltima coisa que vocé lembra antes do acidente? (5**)
Vocé pode descrever com detalhes (por ex: data, hora, companhia) a ultima

coisa que lembra antes do acidente? (5**)

6 | Que horas sdo agora?
(1 ponto para cada %2 hora de erro, no maximo 5)**

7 | Qual ¢ o dia da semana hoje?
(1 ponto para cada dia que se desvia do correto)**

8 | Que dia do més é hoje?
(1 ponto para cada dia de erro, no maximo 5)**

9 | Em que més estamos?
(5 para cada més que se desvia do correto, num maximo de 15)**

10 | Em que ano estamos?
(10 para cada ano que se desvia do correto, num maximo de 30)**

TOTAL DE PONTOS DE ERRO
ESCORE TOTAL (100 - TOTAL DE PONTOS DE ERRO)

** pontos de erro a serem atribuidos

*Instrumento adaptado por: Silva SCF, Sousa RMC (2002).
*Instrumento original elaborado por Levin HS, O’Donnell VM, Grossman RG (1979).
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