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ABSTRACT | Cerebral palsy is the most frequent cause of
physical disability in childhood due to permanent movement
and posture development disorders and secondary
musculoskeletal problems. The Spinal Alignment and Range
of Motion Measure (SAROMM) assess postural deviations
and trunk extensibility. This is a cross-sectional study with a
convenience sample to evaluate the reliability of SAROMM
and to validate its use in clinical practice. In total, 50 children
participated in Stage 1 (video evaluation, with and without
the instruction manual), and 25 children participated in
Stage 2 (in-person evaluation). In Stage 1, the intra-examiner
reliability showed almost perfect agreement in all domains
(x ranging from 0.98 to 1.0), except ankle, with a moderate
agreement (xk=0.62). Inter-examiner reliability without using
the manual showed no agreement (k ranging from -0.00 to
0.10); with the use of the manual showed weak agreement in
all domains (k from 0.41to 0.59), except ankle, which showed
a minimal agreement (xk=0.20). In Stage 2, inter-examiner
reliability showed almost perfect agreement in all domains
(k ranging from 0.93 to 0.97). SAROMM has excellent intra-
and inter-examiner reliability, and in-person assessment
with the instructions manual is essential.

Cerebral Palsy; Reproducibility of Tests;
Physiotherapy.

RESUMO | A paralisia cerebral é a causa mais frequente
de deficiéncia fisica na infancia devido as desordens
permanentes do desenvolvimento do movimento e da
posturaeaosproblemasmusculoesqueléticos secundarios.
Para avaliar desvios posturais e a extensibilidade do
tronco, é possivel utilizar a Spinal Alignment and Range
of Motion Measure (SAROMM). Com o objetivo de aferir
a fidedignidade da SAROMM e validar seu uso na pratica
clinica, realizou-se um estudo transversal com amostra
de conveniéncia. Participaram 50 criancas na Etapa 1
(avaliacao por video, sem e com o uso do manual de
instrucdo) e 25 criancas na Etapa 2 (avaliacdo presencial).
Na Etapa 1, a confiabilidade intraexaminador apresentou
concordancia quase perfeitaem todos os dominios (x entre
0,98 e1,0), exceto tornozelo, que apresentou concordancia
moderada (k=0,62). A confiabilidade interexaminadores
sem uso do manual nao apresentou concordancia
(x entre 0,00 e 0,10) e, com uso do manual, concordancia
fraca em todos os dominios (x entre 0,41 e 0,59),
exceto tornozelo, que apresentou concordancia minima
(k=0,20). Na Etapa 2, a confiabilidade interexaminadores
apresentou concordancia quase perfeita em todos
0s dominios (x entre 0,93 e 0,97). A SAROMM possui
confiabilidade intra e

excelente interexaminador,
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sendo importante haver uma avaliacdo presencial com uso do
manual de instrugoes.

Paralisia Cerebral; Reprodutibilidade dos Testes;
Fisioterapia.

RESUMEN | La paralisis cerebral es la causa mas frecuente
de discapacidad fisica en la infancia debido a los trastornos
permanentes en el desarrollo del movimiento y la postura y a los
problemas musculoesqueléticos secundarios. Para evaluar las
desviaciones posturales y la extensibilidad del tronco, se puede
utilizar Spinal Alignment and Range of Motion Measure (SAROMM).
Con el fin de evaluar la confiabilidad de SAROMM vy validar
Su uso en la practica clinica, se realizé un estudio transversal
con una muestra de conveniencia. Participaron 50 nifios en la
Etapa 1 (video evaluacién, con vy sin uso de la guia instructiva)

INTRODUCTION

Cerebral palsy (CP) encompasses a group of permanent
disorders in movement and posture development,
which causes limitations in activities attributed to non-
progressive disorders that occur in fetal development
or the infant brain', being the main cause of physical
disability in children?.

Recent worldwide population-based studies report
the prevalence of CP ranging from 1 to almost 4 per
1,000 live births®. The major findings in the last decade
regarding early detection, prevention, and treatment have
changed the incidence, prognosis, and responsiveness
to the treatment of CP2. The rate has fallen by 30%
in high-income countries such as Australia, reducing
CP prevalence to 1.4 per 1,000%. Despite prevalence
rates being fundamental for the orientation of health
policies, the literature lacks studies with specific data on
the prevalence and incidence of CP in Brazil’. Due to
the absence of official records, some studies have been
conducted in specific locations, such as Aracaji, where an
average prevalence of 1.37 per 1,000 inhabitants was
identified. However, in poorer neighborhoods of the
municipality, the prevalence was 4 per 1,000°.

'The clinical characteristics of CP—while predominantly
involving movement disorders’—may be often associated
with disorders in sensation, perception, cognition,
communication, and behavior, as well as epilepsy and
secondary muscle disorders'. Musculoskeletal disorders,
associated with changes in muscle tone, postural stability,
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y 25 nifios en la Etapa 2 (evaluacion presencial). En la Etapa 1,
la confiabilidad intraexaminador mostrd concordancia casi total
en todos los criterios (k entre 0,98 y 1,0), excepto tobillo que
mostrd una concordancia moderada (k=0,62). La confiabilidad
interexaminadores sin uso de la guia no mostrd una concordancia
(kentre -0,00y 0,10), con el uso de la guia tuvo una concordancia
débil en todos los criterios (x entre 0,41y 0,59), excepto tobillo
gue mostré minima concordancia (x=0,20). En la Etapa 2,
la confiabilidad interevaluadores mostré una concordancia casi total
en todos los criterios (k entre 0,93y 0,97). SAROMM tuvo como
resultado una excelente confiabilidad intra- e interexaminador,
y es importante hacer una evaluacion presencial basandose en
la gufa de instrucciones.

Paralisis Cerebral; Reproducibilidad de los
Resultados; Fisioterapia.

and motor coordination can lead to changes in functional
mobility, such as muscle and tendon contractures,
joint stiftness, hip displacement, poor biomechanical
alignment, and deformities in the spine'?, which may
lead to decreased range of motion, endurance, and muscle
strength®. Therefore, the use of instruments is essential
to evaluate and monitor changes to body structures and
functions, following the International Classification of
Functioning, Disability, and Health (ICF)°.

Schiariti et al.’ conducted a systematic review to
identify the measurement of results in CP using the ICF
for Children and Youth. For neuromusculoskeletal and
motion-related functions, Gross Motor Function Measure
(GMFM), manual function (quality of upper extremity
skills test — QUEST), and gait (Gillette Functional
Assessment Questionnaire and physician’s rating scale —
PRS) were used. Notably, none of these instruments
specifically assessed postural control, trunk alignment,
and muscle amplitude. Thus, it would be essential to
develop a tool with this objective, since monitoring these
aspects over time is important to determine the required
interventions and prevention strategies.

The Spinal Alignment and Range of Motion Measure
(SAROMM) was developed as a discriminative tool to
be used in rehabilitation and to evaluate the common
postural deviations in CP, in addition to the muscular
extensibility of regions that make direct connection with
the trunk, hip, shoulder, and extremities, such as the
ankle'. The SAROMM is considered to be a reliable

instrument since the intraclass correlation coefficients



reflect inter-examiner reliability and test-retest for spine
subscales and range of motion, in addition to all the total
scores being above 0.80".

The SAROMM has four items to evaluate the
alignment of the spine and 11 to evaluate the range
of motion and capacity of muscle extension, which are
tested bilaterally". Each item is scored on a five-point
ordinal scale: O — there are no alignment limitations
with active correction; 1 — good alignment with passive
correction; 2 — the limitation is almost completely reduced
in passive correction and there is minimal deformity;
3 — the limitation is almost not passively reducible and
there is a moderate deformity; 4 — the limitation is not
reducible and the deformity is severe in the alignment of
the spine or there is a limitation in the range of motion
or muscle extensibility'’.

In 2014, Lopes and Pfeifer'? performed a cross-
cultural adaptation for the Brazilian population, and the
instrument was called SAROMM-BR. One of the
stages of the validation process of a culturally adapted
instrument is to verify reliability, which is the ability to
consistently reproduce a result in time and space, or with
different observers, regarding stability, internal consistency,
and equivalence®. Thus, this study aims to evaluate the
reliability regarding internal consistency and intra- and
inter-examiner equivalence of SAROMM-BR to guide
its use in clinical practice with children and adolescents
with CP at different motor levels.

METHODOLOGY

This is a cross-sectional methodological study,
carried out in two stages, based on a convenience sample.

Children and adolescents with CP, aged 3 to 16 years,
of both sexes and with different levels of motor impairment
according to the expanded and revised Gross Motor
Function Classification System (GMFCS E&R)", recruited
at the Rehabilitation Center of the Hospital das Clinicas
da Faculdade de Medicina de Ribeirdo Preto (CER —
HCFMRP), at the Integrated Rehabilitation Center of
the Hospital Estadual de Ribeirdo Preto (CIR - HERP),
and at the Physical Therapy Clinic of the Bardo de
Maua University Center (CBM) composed the sample
of this study. Participants were excluded if they did not
understand or did not respond to simple orders; also those
who presented associated disorders, such as deafness or
blindness, according to the information of the therapists
responsible for their rehabilitation care were excluded.

The caregivers signed an informed consent form and the
children and adolescents verbally agreed to participate.

In Stage 1, conducted in 2015, 50 children and
adolescents with CP participated. In Stage 2, conducted in
2019, 25 children and adolescents with CP participated.
'The participants of the two stages were different ones.

The application of SAROMM lasted an average
of 25 minutes for each participant. For the evaluation
of items 1 to 4 (alignment of the spine) and 25/26
(upper limbs), the participant was positioned sitting on
the table or on a bench, with their posture aligned and
positioned with their feet on the ground, with preserved
distance, popliteal angle at 90°, without hip flexion greater
than 90°, always respecting if the participant presented
muscle contracture that kept them above 90° of hip flexion.
Regarding items 1 to 4, the evaluator observed whether the
participant was able to actively correct the alignment of the
cervical, thoracic, and lumbar spine, without presenting a
limitation in the alignment of the spine in the frontal and
transverse planes. If necessary, the evaluator handled the
participant to verify whether the limitation was flexible or
fixed (classified as mild, moderate, or severe). To evaluate
items 25/26, the evaluator requested to the participant
to extend the upper limbs parallel to their ears. If they
could not, the evaluator separately manipulated each of
the upper limbs and classified whether the limitation was
flexible, mild, moderate, or severe, on each side.

To evaluate items 5 to 24 (evaluation of range of motion
and muscle extensibility), the participant was positioned
in supine position on the table. In this stage, the range of
motion was evaluated considering hip extension, flexion,
abduction, adduction, external and internal rotation;
knee and hamstring extension; and ankle dorsiflexion
and plantarflexion. For these items, the evaluator handled
each of the lower limbs of the participant separately to
verify the limitation and classified it as flexible, mild,
moderate, or severe on each side.

In Stage 1, intra- and inter-examiner reliability
was performed via observational evaluation and
SAROMM scores. The observational evaluations
occurred independently and were performed by two
physical therapists with experience in Neuropediatrics
(Evaluator 1 and Evaluator 2), who scored the aspects
listed in the SAROMM by analyzing the videos.
Evaluator 1 participated in the cultural adaptation process
of SAROMM and already had experience using the scale,
while Evaluator 2 had not had contact with SAROMM
before this stage of analysis and received a 2-hour video
training, which consisted of the presentation of the scale
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and joint evaluation of two children. After evaluating the
entire sample, Evaluator 2 received the training again
(evaluation by video), including, this time, reading and
clarifying the application manual, followed by a new
evaluation of the entire sample, with an interval of at
least 30 days between the evaluation without the manual
and the evaluation with manual, to avoid memory bias.

Each participant was evaluated individually by
Evaluator 1, the procedure was filmed with a fixed camera
on a tripod. Evaluator 1 scored the performance of each
participant immediately after the evaluation (EV1) and,
after 30 days, again via the videos (EV2), to prevent memory
from influencing the scores. Evaluator 2 watched the videos
of each participant and scored (EV3) after the first training
(without knowledge of the manual) and, after the second
training (EV4), with knowledge and use of the manual.
Intra-examiner reliability compared EV1 with EV2,
and inter-examiner reliability compared EV1 with EV3
(without manual) and EV1 with EV4 (with the manual).

In Stage 2, inter-examiner reliability was performed
using in-person evaluation and SAROMM scores.
'The in-person evaluations occurred independently (with a
2 to 7 days interval) and were performed by two physical
therapists with experience in Neuropediatrics (Evaluator 1
and Evaluator 3), who had access to the SAROMM
manual. Evaluator 1 participated in the cultural adaptation
process of SAROMM and already had experience in the
use of the scale, while Evaluator 3 had not had contact
with SAROMM before this stage but was trained and
had access to the manual for reading and clarification.

'The results of the evaluations were organized in Excel
spreadsheets and the concordance analyses were performed
using the intraclass correlation coeflicient (ICC) and
Cohen’s kappa correlation coefhicient, using Stata 15
software. In Stage 1,intra-examiner reliability (EV1xEV2);
inter-examiner reliability via video and without the use of
the manual (EV1xEV3); and inter-examiner reliability
with the observational evaluation via video with the use
of the manual (EV1xEV4) were analyzed. In Stage 2,
the inter-examiner reliability was analyzed with the use
of the instruction manual and with in-person evaluation
(Evaluator 1 and Evaluator 3).

For the intra- and inter-examined reliability analyses,
the criteria proposed by Landis and Koch® were adopted
for interpreting the degree of agreement: almost perfect
(0.81-1.00); strong (0.61-0.80); moderate (0.41-0.60);
regular (0.21-0.40); discrete (0-0.20); and poor (<0).

Internal consistency was analyzed by Cronbach’s alpha,
obeying the recognized limits between 0.70 and 0.90.
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RESULTS

In total, 75 children and adolescents with CP, aged 3
to 16 years, participated in this study. Table 1 shows the
categorization of the sample in the two stages of the
research (Stage 1 — observational evaluation; and Stage 2 —
in-person evaluation).

Table 1. Characteristics of participants at each stage of the research

Characteristic Stage 1 Stage 2

Age (average) 8.5 years 6 years
Sex

Male 32 (64%) 15 (60%)

Female 18 (36%) 10 (40%)
Clinical condition

Spastic 40 (80%) 23 (92%)

Ataxic 2 (4%) 2 (8%)

Dyskinetic 8 (16%) 0
Topography

Unilateral 10 (20%) 4 (16%)

Bilateral 40 (80%) 21(84%)
GMFCS

| 8 (16%) 5(20%)

Il 12 (24%) 5 (20%)

Il 10 20%) 5(20%)

\% 8 (16%) 5 (20%)

V 12 (24%) 5 (20%)
Observed number 50 25

GMFCS: Gross Motor Function Classification System.

The internal consistency of the SAROMM was
evaluated by Cronbach’s alpha, obtaining satisfactory
indices ranging 0.74-0.76.

The agreement analysis was performed using Cohen’s
kappa correlation coefficient and the results showed
an almost perfect agreement index in all domains,
except ankle, which presented strong agreement (Table 2).

'The inter-examiner analysis was performed, comparing
the first evaluation of Evaluator 1 (EV1) with that of
Evaluator 2 (EV3), with the analysis of the videos and
without using the manual. The agreement analysis was
performed using Cohen’s kappa correlation coeflicient
and the results show a discrete and poor agreement index
in the domains (Table 3).

'Then, the inter-examiner agreement was analyzed in the
comparison between EV1 and EV4 (second evaluation of
Evaluator 2 with the videos and the manual), using Cohen’s
kappa correlation coefficient. The results improved,
with moderate agreement index in all domains, except the
ankle, which presented mild agreement' (Table 3).



Table 2. Weighted kappa of intra-examiner analysis

Agreement (%) Expected agreement (%)? Kappa Standard error Prob>z
Mean spine 100.00% 69.40% 1.0000 0.0853 .72 0.0000
Mean hip 99.56% 69.67% 0.9853 0.0899 10.96 0.0000
Mean knee 99.45% 69.85% 0.9819 0.0869 11.30 0.0000
Mean ankle 92.00% 78.57% 0.6266 0.0779 8.04 0.0000
Mean upper limb 100.00% 63.85% 1.0000 0.0927 10.79 0.0000

@ The agreement observed is the proportion of cases in which the evaluators agreed with each other, in relation to the total observed; the expected agreement is that which would occur simply by chance.
Notably, the expected agreement presented lower rates than those of the agreement obtained.

Table 3. Weighted kappa inter-examiner with and without manual

Agreement (%) Expected agreement (%)? Kappa Standard error
No manual
Mean spine 71.70% 69.29% 0.0784 0.0868 0.90 0.1831
Mean hip 68.75% 70.44% -0.0574 0.0871 -0.66 0.7448
Mean knee 74.43% 71.40% 01060 0.0852 1.24 01067
Mean ankle 79.58% 79.60% -0.0009 0.0955 -0.01 0.5036
Mean upper limb 69.79% 70.47 -0.0230 0.0838 -0.27 0.6082
With manual
Mean spine 87.02% 70.68% 0.5573 0.0830 6.71 0.0000
Mean hip 84.25% 70.54% 0.4653 0.0797 5.84 0.0000
Mean knee 89.26% 73.65 0.5925 0.0826 717 0.0000
Mean ankle 80.00% 74.88% 0.2039 0.0742 2.75 0.0030
Mean upper limb 78.82% 63.80% 0.4149 0.0799 519 0.0000

2 Notably, the expected agreement presented lower rates than the agreement obtained in the evaluation with the use of the instructions manual.

'Thus, Stage 2 sought to verify whether reliability was  reliability, in which both evaluators assessed personally
related to the method of evaluation (by video or in-person). and independently the same participant (Evaluator 1 and
Understanding that the success of a physical evaluation ~ Evaluator 3). The agreement analysis was performed using
can be influenced by the evaluator’s close contact with the ~ Cohen’s kappa correlation coeflicient and the results show a
child/adolescent, it was also verified the inter-examiner discrete and poor agreement index in the domains (Table 4).

Table 4. Weighted kappa inter-examiners (Stage 2 - in-person)

Agreement (%) agri)é%e:r:‘te((j%)a Standard error
Mean spine 97.82% 67.94% 0.9319 0.1225 7.61 0.0000
Mean hip 98.91% 68.25% 0.9656 01307 7.39 0.0000
Mean knee 98.50% 67.42% 0.9540 0.1317 7.25 0.0000
Mean ankle 99.00% 73.48% 0.9623 01340 718 0.0000
Mean upper limb 98.86% 60.14% 0.9713 0.1403 6.92 0.0000

#Notably, the expected agreement presented lower rates than those of the agreement obtained.

We verified an improvement in the agreement indices  using the intraclass correlation coefficient. Table 5 shows
throughout the process and a new analysis was performed  the results of all correlations.
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Table 5. Intraclass correlation coefficient of intra- and inter-examiner analyses with manual, without manual, and in-person

Inter-examiner Inter-examiner

Inter-examiner with manual

Intra-examiner

without manual in-person

. Confidence Confidence Confidence Confidence
Chnitieitsiisic e interval 95% e interval 95% e interval 95% e interval 95%
Mean spine 1 - 0.877 0.781-0.931 0.880 0.786-0.933 0.995 0.989-0.997
Mean hip 0.99 0.998-0.999 0.901 0.823-0.944 0.969 0.944-0.982 0.997 0.993-0.998
Mean knee 0.998 0.997-0.999 0.890 0.804-0.938 0.945 0.902-0.969 0.996 0.992-0.998
Mean ankle 0.987 0.978-0.992 0.209 -0.410-0.556 0.382 -0.101-0.653 0.990 0.979-0.995
E"ﬁf@” HRASr 1 - 0.755 0.562-0.862 0.762 0.575-0.866 0.997 0.993-0.998

ICC: Intraclass Correlation Coefficient

DISCUSSION

'This study showed that SAROMM presents adequate
indices of internal consistency and reliability of intra-
examiner equivalence. Additionally, we observed that
the inter-examiner equivalence reliability was positively
influenced by the use of the manual to apply the evaluation
and in the understanding of the criteria for classifying
the participants’ behaviors, as well as by performing the
evaluation in-person (with the therapist’s handling),
and not by video analysis (observational), regardless of
the age and motor level of the participant.

Children with CP often have secondary deficiencies
in spine alignment, limbs range of motion, endurance
for activities, and muscle strength. Thus, SAROMM
is a useful tool in the identification of postural changes
in children with CP, guiding clinical decision-making®.

According to Mancini and Horak", posture control
is required to achieve balance, which can be defined as
maintenance, range, and return of the center of mass
within the support base. Functional objectives in achieving
balance and posture control include maintaining adequate
postural alignment and symmetry, which are essential to
facilitate voluntary movement, postural transfers and, also,
the restoration of balance under the influence of external
disorders. Thus, the postural characteristics evaluated by
SAROMM are believed to be essential requirements in
the maintenance of static and dynamic balance activities
and coordination in sitting posture.

The internal consistency of the instrument showed
good results since the alpha values indicate recognized
limits between 0.70 and 0.90, considering that values below
0.70 indicate non-consistency and values above 0.90 may
indicate redundancy of items of the instrument'¢. In the
study on the development and preliminary psychometric
tests of SAROMM, there is no information about
internal consistency, which makes it impossible to
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compare with our results. Although the study by Chen
et al.’® aimed to evaluate the validity, responsiveness,
and psychometric properties of SAROMM], internal
consistency analysis was not performed.

Few studies have used SAROMM,; its use has,
nonetheless, expanded in recent years. The cross-cultural
adaptation process of the SAROMM was developed
in China’®, Brazil?, and Tirkiye®. Lima et al.?* used
SAROMM to describe the postural alignment and
muscle extensibility of eight children/adolescents
with CP, enabling an expanded functional diagnosis of
the evaluated cases.

Other studies have sought to verify correlations
between variables and musculoskeletal impairment,
spine alignment, and range of motion (measured by
SAROMM). Wright and Bartlett?! evaluated
225 adolescents with CP to verify the correlation between
functionality and the presence of contractures and
deviations in the spine. Chen et al.*? examined whether
some variables, including spine alignment and range of
motion, are potential predictors of child development in
78 children with CP, with average age of 3 years and 8
months. McDowell et al.” evaluated 123 young people
(classified IV and V levels of GMFCS) for quality of life,
pain intensity, and musculoskeletal impairment.

Silva et al.* evaluated postural alignment and muscle
extensibility in children with CP after aquatic physical
therapy. Jeftries et al.? evaluated 708 children with CP at
all levels of GMFCS, aged from 18 months to 12 years,
every 6 months over a 2-year period, aiming at creating
longitudinal developmental trajectories for range of
motion in relation to the motor level. Cominetti, Gerzson,
and Almeida® evaluated the musculoskeletal alterations,
the alignment of the spine, and the range of motion of
28 children and adults institutionalized with CP, with the
objective of defining strategies to minimize the progress
of past deformities.



'The mentioned studies demonstrate the importance
of using SAROMM as a diagnostic measure for
trunk functioning in children/adolescents with CP,
enabling a clinical diagnosis and contributing for the
definition of therapeutic objectives. Thus, defining the
application procedures is essential for obtaining reliable
results. As far as we know, only the original study
evaluated the inter-examiner equivalence reliability
and test-retest reproducibility with a sample of only
25 participants®, which justified the performance of
this study to evaluate the equivalence of SAROMM
(intra- and inter-examiner reliability) and the influence
of the manual and the therapist’s in-person evaluation
to guide its use in clinical practice with children and
adolescents with CP, demonstrating the degree of
reliability of this instrument.

In Stage 1, intra-examiner reliability obtained high
rates of agreement, demonstrating that the instrument
is reliable and, despite Evaluator 1 performing the first
in-person evaluation and the second by videos, the results
presented almost perfect agreement indices, according to
Landis and Koch®.

For the inter-examiner analysis, a previous training
of Evaluator 2 was performed with video analysis.
This training procedure was also used by Jeffries et al.?,
being considered an effective strategy. In our study, however,
the initial inter-examiner agreement indices (without the
use of the instruction manual) ranged from discrete to
poor, according to Landis and Koch®. This allowed us
to discuss the need for more intense training and using
the scale instruction manual. This second training was
similar to that of the study by Chen et al.’¥, in which
the evaluators were trained by a certified senior physical
therapist to administer the SAROMM by carefully
reviewing the written instructions and with repeated
practice. After this second training and with the use of the
manual, the results improved, with moderate agreement
index in all domains, except the ankle, which presented
regular agreement, according to Landis and Koch®.

Since there was this great difference between the intra-
and inter-examiner agreement indices, the hypothesis
was raised that the discrepancy between the evaluators
was due to the difference in the mode of evaluation
(observational versus in-person). Therefore, we sought
to verify whether the evaluation medium (video) used in
this stage influenced the results. Localized studies using
SAROMM report that the evaluations were made by
trained therapists, however, they do not specify whether

they occurred via video or in-person, but it is believed
that they occurred in-person®.

Subsequently, in Stage 2, both evaluators assessed
the same participants in-person at different times.
'The results show that inter-examiner agreement was
considered almost perfect, with values above 0.98.
These values were above those obtained by Barlett
and Purdie, who conducted the reliability study of
the original version of the SAROMM and obtained
values between 0.81 and 0.93.

'The comparison between the results of Stages 1 and 2
showed the clinical importance of the evaluator to assess
the patient in-person, with direct contact. In Stage 1,
we noticed a difficulty in evaluating alignments and the
discrete movements of internal hip rotation and ankle
amplitudes since the video only showed one angle.
Although SAROMM was not designed to evaluate in
detail ranges of motion and spasticity, different levels of
spasticity may influence the scoring of some items"". Thus,
we believe that the evaluator is not only an observant
but is directly active in clinical management; and the
spasticity factor, which requires direct contact with
the child, is necessary to measure the stiffness found in
the patient during the evaluation.

In view of the results, it was found that the evaluation
performed in-person presented better results. This leads
to reflection on the importance of an in-person physical
examination, which allows for the therapist to perceive
the evaluation and to physically handle the patient
following the procedures proposed in the measurement
instrument, combined with his professional skills
developed throughout his clinical experience.

'This study is limited by its restricted sample due to the
variability of clinical condition and possible impairments
in CP cases. A wider sample could contemplate greater
diversity. The absence of homogeneity of the distribution
of participants in the five different motor levels did not
allow for the analysis of the influence of motor gravity
on inter-examiner reliability.

Moreover, we had a different second evaluator for
Stages 1 and 2, which may have generated another
variable (the ability of the evaluator), not considered
in this study. We recommend for further studies—
in verifying the reliability of the Brazilian version
of SAROMM—to be conducted by students and
professionals in the rehabilitation area (physical
therapists and occupational therapists), with different
levels of procedural assessment abilities.
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CONCLUSION

SAROMM can be useful as an evaluation method for
characterizing the population/subject, defining therapeutic
objectives, and as a measure of outcome in Brazilian
children/adolescents with CP.

It presents high or almost perfect agreement, but with
reliability difference between the evaluation models,
being recommended the in-person evaluation instead of the
observational by video, due to the influence of the altered
muscle tones and reflexes of the evaluated population.

'Thus, it is concluded that the adapted Brazilian version
of the SAROMM (SAROMM-BR) has excellent intra-
and inter-examiner reliability and demonstrates the
clinical importance of conducting in-person evaluation
of patients based on the instrument manual.
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