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ABSTRACT

This study had as its objective to analyze
the intraclass reliability of the Alberta In-
fant Motor Scale (AIMS), in the Brazilian
version, in preterm and term infants. It was
a methodological study, conducted from
November 2009 to April 2010, with 50
children receiving care in two public insti-
tutions in Fortaleza, Ceara, Brazil. Children
were grouped according to gestational
age as preterm and term, and evaluated
by three evaluators in the communica-
tion laboratory of a public institution or
at home. The intraclass correlation indices
for the categories prone, supine, sitting
and standing ranged from 0.553 to 0.952;
most remained above 0.800, except for the
standing category of the third evaluator, in
which the index was 0.553. As for the to-
tal score and percentile, rates ranged from
0.843 to 0.954. The scale proved to be a
reliable instrument for assessing gross mo-
tor performance of Brazilian children, par-
ticularly in Ceara, regardless of gestational
age at birth.
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RESUMO

Objetivou-se analisar a confiabilidade
intraclasse da escala Alberta Infant Mo-
tor Scale (AIMS), na versdo brasileira, em
criangas pré-termo e a termo. Estudo me-
todoldgico, realizado de novembro de 2009
a abril de 2010, com 50 criangas atendidas
em duas instituicGes publicas de Fortaleza,
Ceard, Brasil. As criangas foram agrupadas
conforme a idade gestacional em pré-ter-
mo e a termo e avaliadas no laboratdrio de
comunicagdo de uma instituigdo publica
ou em domicilio por trés avaliadores. Os
indices de correlagdo intraclasse para as
categorias prono, supino, sentado e em
pé variaram de 0,553 a 0,952, mantendo-
se em sua maioria acima de 0,800. Apenas
no item em pé do terceiro avaliador o indi-
ce foi 0,553. Quanto ao escore total e ao
percentil, os indices variaram de 0,843 a
0,954. A Escala mostrou-se um instrumen-
to confidvel para avaliar o desempenho
motor grosso de criangas brasileiras, parti-
cularmente as cearenses, independente da
idade gestacional ao nascer.
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RESUMEN

El objetivo fue analizar la confiabilidad
intra-clase de Alberta Infant Motor Scale
(AIMS) en la versidén brasilefia, en nifios
pre-término y a término. Estudio metodo-
légico, realizado de noviembre de 2009 a
abril de 2010, con 50 nifios atendidos en
dos instituciones publicas de Fortaleza/
Ceard/Brasil. Los nifios fueron agrupados,
segun la edad gestacional, en pretérmino y
término y evaluados en un laboratorio de
comunicacién de una institucion publica o
en sus domicilios, por tres evaluadores. Los
indices de correlacién intra-clase para las
categorias prono, supino, sentado y de pie
variaron de 0,553 hasta 0,952, mantenién-
dose en su mayoria encima de 0,800 y sélo
en el item de pie del tercer evaluador, el
indice fue 0,553. Mientras que en el Score
total y el Percentil, hubo una variacién de
0,843 hasta 0,954. Se concluye que la escala
es un instrumento confiable para evaluar el
rendimiento motor grueso de nifios brasile-
fios, en particular de Ceara, independiente-
mente de la edad gestacional al nacer.

DESCRIPTORES
Desarrollo infantil

Medidas

Psicometria

Reproducibilidad de resultados
Enfermeria

Fellow FUNCAP. Fortaleza, CE, Brazil.

larissapaiva_87@hotmail.com 2Enfermeira. Master’s Student, Graduate Program in Nursing, Universidade Federal do Ceara. Fellow FUNCAP. Fortaleza,
CE, Brazil. polly_can_maia@hotmail.com 3 Nurse. Doctorate in Nursing. Nurse, Assis Chateaubriand Maternity School of the Universidade Federal do
Ceara. Fortaleza, CE, Brazil. enf.marcya@gmail.com “Nurse. Doctorate in Nursing. Associate Professor, Department of Nursing, Universidade Federal do
Ceara. CNPg-1D. Fortaleza, CE, Brazil. cardoso@ufc.br

Rev Esc Enferm USP
2013; 47(5):1046-51
www.ee.usp.br/reeusp/

Received: 02/25/2012
Approved: 06/05/2013

y _ Portugués / Inglés
J 112 www.scielo.br/reeusp



INTRODUCTION

Brazil grows in the use of scales for the evaluation of
infant growth and development, and many of the obser-
ved variables for each of these can be used in specific are-
as of development.

The majority of the assessment instruments used in
nursing practice, education and research are developed
in countries with different sociocultural realities distinct
from those in which the instruments are applied, which
highlights the importance of a judicious process of trans-
lation and adaptation, in order to minimize differences in
the search for cultural equivalence and validity in the new
population. Ideally, however, would be the development
and validation of Brazilian instruments, as portrayed in so-
me more recent studies*?),

The development and validation of instruments invol-
ve the application of psychometric tests after their asses-
sment, in order to answer some questions inherent to the
process of validation, such as: does the test
achieve the proposed objective? Are the
final results of the measurement reliable?
Thus, it becomes possible to know the pri-
mary qualities of instruments, such as relia-
bility and validity®

The assessment process involves the
use of a valid, effectively designed instru-
ment, adaptation for a specific population,
a favorable environment, and, especially, an
evaluator capable of recognizing the dyna-
mics of motor development, pediatric mo-
tor skills and how they can be improved, to

positive attributes of movement and not on-
ly its limitations®.

The monitoring of child growth and development
was one of the basic health strategies prioritized after
1984, that has demonstrated proven efficacy®. Such
monitoring should occur from the moment of concep-
tion, during prenatal care, and continue during the first
year of a child’s life, aiming at early detection of possi-
ble complications and deviations, which can be correc-
ted in infancy.

The premature infant that has not achieved adequate
intrauterine development, presents functional and struc-
tural immaturity of the organs and systems, and, as a re-
sult, can present a pattern of motor development quali-
tatively different from the full term newborn, differences
that seem to persist over the first years of life. The impor-
tance of monitoring of a premature infant was therefore
considered, since prematurity is a risk factor for develop-
mental delays. Furthermore, with technological advances
existing within Neonatal Intensive Care Units (NICU), the
newborn preterm infants (NBPTI) have shown increased
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... itis necessary to
verify the psychometric
properties of this scale,

as satisfactory levels
of validity and reliability
of an assessment
instrument are not
guaranteed when used
in a culturally different
population from that for
observe and quantify results, and to identify Which it was developed.

rates of survival and could present lower neuro-sensory-
motor development than term infants®7),

In this process, emphasis is on the nurse as having
communication as a work tool in his therapeutic imple-
mentation, which promotes greater client interaction,
using both the verbal and nonverbal channels. Such in-
teraction between nurse and client allows a more open
relationship, even among professionals and parents, who
often remain inhibited and do not reveal information im-
portant to the process of child development.

Non-verbal communication is the transmission of mes-
sages through the body, facial expressions, interperso-
nal distances maintained, objects and adornments used,
among others® The effectiveness of communication can
be increased with the recognition of the importance of
body language, particularly with regard to proximity, pos-
ture and eye contact, not only in relationship to the child,
but with the team and the family®. This is usually possi-
ble, in a comprehensive manner, when conducting home

visits in the community.

Home care integrates the Family Health
Strategy (FHS) as a form of access to pro-
fessional performance in community health
and home care, the living environment for
patients and families, providing a group of
planned and sustained ambulatory activi-
ties, developed at home, and that can be
manipulated by the home visit or hospitali-
zation (19,

Among the assessment tools, the Alber-
ta Infant Motor Scale (AIMS) has been used
in several studies in Brazil, and it is conside-
red useful in practice in the evaluation of
motor development in preterm infants from
the monitoring programs of the Brazilian pu-
blic health system(®Y),

It is a scale composed of figures distributed in four
different positions: prone, supine, sitting and standing,
which can be used in children from birth to 18 months
of age™. It can be applied by professionals in pediatric
health care who have knowledge of normal infant motor
development, and practice in the application of the ins-
trument. It was translated into Portuguese in 2007, as a
postdoctoral activity of one of the authors.

However, it is necessary to verify the psychometric
properties of this scale, as satisfactory levels of validity
and reliability of an assessment instrument are not gua-
ranteed when used in a culturally different population
from that for which it was developed®3,

Thus, this study aimed to analyze the intraclass relia-
bility of AIMS, the Brazilian version of the Alberta Infant
Motor Scale (Escala Motora Infantil de Alberta - EMIA), in
full term and preterm newborns in Ceara.
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METHOD

This was a methodological and quantitative study,
in which participated 50 children discharged from the
neonatal unit of low and medium risk and/or were in
the rooming-in system in a reference maternity hospital
of Fortaleza-CE, as well as children enrolled in pediatric
nursing consultations in the Family Development Center
(FDC) from the Federal University of Ceara (Universidade
Federal University do Ceara - UFC).

The sample was a convenience sample, recruited con-
secutively, which was based on the inventory of the entire
population accessible at one time. The selected children
were randomly divided into two groups with an equal
number of participants (25) and the age of four months.
For the group of full term newborns, chronological age
(ChrA) was used and for those born prematurely, the cor-
rected age was used (CA).

The eligibility criteria were: children at four months
of age, CA or ChrA, with a gestational age of more than
32 weeks, with or without hospitalization in the neonatal
unit, without congenital malformation, cerebral palsy or
intraventricular hemorrhage. The exclusion criterion was
the child’s participation in a motor stimulation program.

Data collection occurred from November to December
of 2009, and from January to April of 2010. The children
were identified by means of a search of the medical and
statistical archives (SAME) of maternity and those atten-
ding the FDC. After this phase, the parents or guardians of
the children were contacted by telephone and invited to
participate in the study, and the evaluation was scheduled
based on their availability and that of the evaluators.

The evaluations were conducted by three examiners
who were previously trained on the use of the scale, two
nursing students and one nurse, and occurred at the La-
boratory of Health Communication (LabCom-Health) of
the Department of Nursing, UFC, or in the home, in the
presence of parents or guardians of the children.

The EMIA, the Portuguese version of AIMS, was used
as the instrument of data collection. It is a purely observa-
tional scale of infant motor performance, composed of 58
items divided into four subscales, each of which is deter-
mined by a basic posture: prone (21 items), supine (nine
items), sitting (twelve items) and standing (sixteen items),
ordered into drawings according to the stages of develop-
ment of each subscale.

During the assessment, the examiner should obser-
ve the child’s movement, on each of the basic postures,
considering the aspects of motor performance, such
as weight bearing, posture and antigravitational mo-
vements. The application of the test lasts 20 minutes,
on average. The score is based on a dichotomized choi-
ce for each item, which must be reported as observed
or not observed. Each observed item in the repertoire
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of motor skills of the child receives a score of 1 (one)
and each item that is not observed receives a score of 0
(zero). The observed items in each of the subscales are
summed, resulting in four subtotals (prone, supine, sit-
ting and standing). The total score of the test is given
by the sum of the subtotals obtained for each subscale.
At the end of the evaluation, a total score from 0 to 60
points was credited, with the maximum score, 58, that
was converted into percentiles, ranging between 5-90%,
based on the established normative sample of the test
with Canadian children¥,

In order to investigate the psychometric property of
intraclass reliability, with parental permission, the as-
sessment of each child was videotaped. Blinding of the
evaluators was used, in which each one recorded the
score assessed for each child. This was done in an effort
to test reliability through the correlation of the scores
of the assessment as it was originally completed, and
then with the videotape of the child, which was seen
and reassessed by the same investigators 30 days after
the initial assessment.

Reliability is used to analyze whether a scale reflects
the construct it is measuring and, therefore, the fulfill-
ment of the same questionnaire at two different times
must be observed and the result should be similar, so that
it is considered reliable™),

The statistical software program, Predictive Analytics
SoftWare (PAWS), version 18, was used for storage and
data analysis. Descriptive statistics were used for conti-
nuous variables such as the mean, median and standard
deviation. To assess intraclass reliability, the intraclass re-
liability coefficient (ICC) was used.

The study was approved by the Ethics in Research
Committee at the institutional locus of the study, confor-
ming to protocol number 085/09. Parents/guardians sig-
ned the Terms of Free and Informed Consent form (TFIC).

RESULTS

Of the 50 infants evaluated, 25 were full term and 25
preterm; 24 (48%) were female and 26 (52%) male. Thirty-
seven (74%) were discharged from hospital and 13 (26%)
were from the FDC.

The gestational age of the infants evaluated ranged
from 32 to 41.8 weeks, with a mean of 36.88 + 3 weeks.
The weight of the infants ranged from 1095-4085 grams,
with a mean of 2567.7 + 864 grams, and a length of 35 to
55 cm, with a mean of 45.8 + 4.5 cm.

The ages of the infants ranged from 123 to 196 days,
with a mean of 151.7 + 22 days, however, when analyzing
the ages separately, it was observed that the full term
infant ages varied from four months and three days
(123 days) to four months and 21 days (141 days), with
a mean of four months and twelve days (132 days). The
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chronological age of the preterm infants varied from five
months and three days (153 days) to six months and six-
teen days (196 days), with a mean of five months and 21
days (171 days), while the corrected age ranged from four
months (120 days) to four months and 25 days (145 days),
with a mean of four months and ten days (130 days).

The children were examined in a unique moment,
33 (66%) assessments were conducted in the Lab-
Com Health/UFC and 17 (34%) at home. The duration
of each recording lasted a mean of eighteen minutes
for evaluation.

Table 1 describes the intraclass reliability indices of the
categories of the AIMS (prone, supine, sitting and stan-
ding) between the first evaluation and the evaluation of
the recording, conducted by each of the evaluators.

Table 1 - Intraclass reliability of the AIMS categories between
the first evaluation and the evaluation of the recording of the sam-
ple. Fortaleza, Brazil, November 2009 to April 2010.

Category Prone* Supine* Sitting* Standing*
Evaluator 1 0,952 0,929 0,851 0,832
Evaluator 2 0,883 0,895 0,773 0,662
Evaluator 3 0,874 0,703 0,613 0,553

* Intraclass coefficient of reliability, with reliability index of 95%.

The first evaluator obtained reliability indices above
0.800 in all categories, with 0.952 for the prone, 0.929 for
supine, 0.851 for sitting and 0.832 for standing categories.
The second evaluator had an index of 0.883 for the prone,
0.895 for supine, 0.773 for sitting and 0.662 for standing
categories. The third evaluator obtained an index of 0.874
for the prone, 0.703 for supine, 0.613 for sitting, and 0.553
for standing.

Table 2 presents the intraclass reliability indices of the
AIMS results (total score and percentile) between the first
evaluation and the evaluation of the recording, conducted
by three evaluators.

Table 2 - Intraclass reliability of the AIMS results, between the
first evaluation and evaluation of the recording of the sample.
Fortaleza, Ceara, Brazil, November 2009 to April 2010

Category Total score * Percentile*®
Evaluator 1 0,954 0,873
Evaluator 2 0,914 0,866
Evaluator 3 0,884 0,843

* Intraclass coefficient of reliability, with reliability index of 95%.

According to the data presented in Table 2, the evalua-
tors obtained intraclass reliability indices above 0.800 for
the results of the AIMS, with indices of evaluator 1 equal
to 0.954 and 0.873, of the evaluator 2 equal to 0.914 and
0.866, and of the evaluator 3, 0.884 and 0.843 for the to-
tal score and percentile ranking, respectively.

The final scores were classified into five percentiles
ranges: 0-10 (atypical development), 11-25 (performance
suspect), 26-75 (normal performance), 76-90 (very good
performance) and 91-100 (excellent performance) 4.
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DISCUSSION

The children’s age on the day of assessment was obser-
ved to have variations from 123-196 days of chronological
age, but the corrected age of the preterm infants ranged
from 120-145 days. For the evaluation of the gross motor
development of premature infants in the first year of life,
the corrected age had to be used, because this area of deve-
lopment seems to develop in accordance with the corrected
age rather than chronological age, along with other deve-
lopmental areas such as speech acquisition, for example®”.

The assessments occurred mostly in the filming room
of the LabCom Health/UFC, which provided an ample spa-
ce for the children’s comfort and freedom of movement
while the evaluation was being filmed. The support and
cooperation of parents were essential; they interacted
with the evaluators and remained close to the child, fa-
cilitating the realization of the movements on the part of
the child who, with the proximity of the parents, felt more
secure and performed the movements promptly.

Types of interventions and their objectives have been
a focus for some studies in recent years, highlighting how
a baby can acquire and demonstrate motor skills when a
task is offered in a suitable environment, especially in the
presence of people with whom he is familiar8-19),

In the second evaluation, it was observed that in the sco-
ring of the scale using the images, the process was perfor-
med more smoothly and slowly, since the video could be se-
en more often and in a more detailed form, contributing to a
more reliable assessment of motor performance of the child.

Some studies have used the recording as a tool to ob-
serve the object of study in a more enhanced manner, since
the recorded images often revealed details not observed
in the act of recording, for reasons such as the position in
which the evaluator was located, the speed with which the
child performed the movement, among others2°-2%,

Regarding the reliability of the AIMS, the intracbserver
coefficient correlation for the categories of prone, supine,
sitting and standing remained mostly above 0.800, and only
one index was below 0.600. The indices of the results of the
AIMS (total score and percentile), all remained above 0.800.

The intraclass reliability refers to the level at which
the evaluator replicates the measurement of the variable
with similar scores, repeatedly. It is considered a satisfac-
tory degree of agreement when the coefficient is betwe-
en 0.600 and 0.800; low when it is below 0.600; and, ex-
cellent when it is above 0.800%2. Thus, the results of this
study demonstrated a satisfactory degree of agreement,
reflecting the reliability of the AIMS scale.

A study that used the AIMS revealed that the rate of
intraobserver reliability demonstrated strong concordan-
ce between the scores, with values ranging from 0.915
to 0.993®), The intra-evaluator index of 82.84% was
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obtained®. However, the intraobserver correlation index
was demonstrated only for one evaluator in both studies,
and not for the three evaluators. By taking as a parameter
only the first evaluator, the similarity between the refe-
renced data was noted, as the indexes in this study ranged
from 0.832 to 0.954, considerable agreement.

Another study evaluated the internal consistency of
AIMS in the Brazilian version using the Cronbach’s alpha
reliability coefficient and obtained the following results:
prone = 0.86; = 0.89 supine; sitting = 0.80; and standing =
0.85, considered excellent indices®.

A study conducted with a gaucho population to validate
the Brazilian version of the AIMS scale showed excellent indi-
ces of content validity and demonstrated strong agreement
among the evaluators (ICC between 0.86 and 0.99), high in-
dices of reliability, corroborating the findings of this study®*.

Research recently conducted in the southern region of
the country using the Brazilian version of the AIMS scale to
assess the gross motor development of children in public kin-
dergartens, highlighted the importance of a positive environ-
ment, which acted as a facilitator of normal development®.

CONCLUSION

The AIMS scale can be applied to evaluate the gross
motor performance of full term and preterm Brazilian
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