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Validation of the PDMS-2 scale in the Spanish population.
Evaluation of physiotherapy intervention and parental
involvement in the treatment of children with
neurodevelopmental disorders

Verdnica Alvarez-Gonzalo, Andrés Pandiella-Dominique, Gastén Kiirlander-Arigén, Rocio Simé-Segovia,
Francisco F. Caballero, Marta Miret

Aim. Cross-culturally adapt the PDMS-2 scale from Spanish-Mexican to Spanish-Spanish and evaluate its validity. To
determine the efficacy of physiotherapy treatment (number of physiotherapy sessions and activities proposed by the
physiotherapist and performed by the parents) in children with neurodevelopmental disorders between the ages of 0 and
3 years.

Subjects and methods. A first prospective descriptive study of validation of the PDMS-2 scale including 74 subjects with
neurodevelopmental disorder with aged from O and 3 years old. A second randomized clinical trial to evaluate the
physiotherapy (Bobath concept) intervention in the experimental group (EG) (n = 37) who received unique 30-minute
weekly sessions for 8 weeks against the control group (CG) (n = 37) that did not receive physiotherapy using the PDMS-2
scale for evaluation.

Results. An adequate inter-rater reliablity was found (ICC = 0.76). The scale showed also a very good internal consistency
(alpha = 0,99). Significant differences between both groups at 8 weeks. EG obtained better scores in the postest after
administrating the physiotherapy treatment (p < 0.001) Moderate and significant correlation coefficients were found
between the number of physiotherapy sessions and Total Motor Quotient (TMQ) (r = 0.38; p < 0.05) and the home
actitvities with TMQ (r = 0.46; p = 0.005).

Conclusions. The Peabody PDMS-2 scale is a valid and reliable instrument to measure gross and fine motor development
in children with neurodevelopmental disorder aged from 0 and 3 years old. Physiotherapy is useful for helping children
with delayed neurodevelopment improve. The number of physiotherapy sessions and the activities proposed by the
physiotherapist and performed at home by the parents show a direct and positive relationship with the results obtained in
motor development.
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tative evaluation tools [4]. The process must be
broken down into different examinations that guide

Introduction

Because of the complexity of the paediatric patient
and the importance of early-life intervention (be-
tween 0 and 3 years), assessment in neurological
physiotherapy for small children requires greater
adjustment and precision in clinical practice. As-
sessment is the first stage of the method of inter-
vention in physical therapy [1], ‘a process of collect-
ing information about disordered movement pat-
terns, underlying impairments, activity restrictions,
and societal participation of people with neurologi-
cal pathology for the purpose of intervention plan-
ning’ [2] with the main purpose of helping the ther-
apist to determine the best intervention [3].

The physiotherapy assessment process compris-
es an adequate anamnesis (based on medical histo-
ry and family interview) and qualitative and quanti-
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the evaluation according to the individual’s chrono-
logical age and the motor skills appropriate to each
phase of neurodevelopment [5].

In order to obtain optimal results and to be able
to make clinical decisions, it is necessary to achieve,
first of all, a common language and assessment tools
agreed upon by the different specialists working on
the same objectives [6]. Validated measurement
tools are essential in physiotherapy assessment, for
ascertaining the child’s initial state, building a phys-
iotherapy diagnosis based on the evidence [7] and
determining the objectives and the plan of care [8].
With objective measurements and a physiotherapy
diagnosis in hand [9], we can establish objectives and
evaluate their achievement, to ascertain the effec-
tiveness of physiotherapy treatment [10] and assess
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the motor stages of the population with neurodevel-
opmental disorders compared with the healthy pop-
ulation. The Peabody developmental motor scale
[11] is an instrument that includes these aspects
[12]. To know its validity in the Spanish population is
a valuable tool for assessment in clinical practice. Of
all the scales available for the assessment of motor
development in children from O to 3 years of age, the
PDMS-2 is one suited to the work of the physiother-
apist. It enables different areas of development to be
analysed and evaluated separately, by breaking down
those items and areas that present greater difficulty
[13]. Through evaluation of motor item achieve-
ment, the PDMS-2 can be used to quantify the exact
point of a child’s development; this is one of its big-
gest advantages over other scales.

Based on the results obtained using a validated
assessment scale, the physiotherapist can establish
a treatment programme based on the results ob-
tained. With treatment the physiotherapist per-
forms the appropriate intervention to reach the ob-
jectives, using techniques and procedures designed
to develop motor skills and preventing or reducing
motor deficiencies to obtain optimal levels of mo-
bility and participation [14]. However, no specific
treatment technique exists at present for early in-
tervention in children between 0 and 3 years of age
with neurodevelopmental disorders [15], the Bo-
bath concept enables interaction between the phys-
iotherapist and the child by tailoring each treat-
ment session to the patient’s special needs; it af-
fords adaptation to the environment and normal-
ization of movement in each particular case and at
each point of neurodevelopment. Developed by
Berta and Karel Bobath in the middle of the 20th
century, the Bobath concept is suitable for the
treatment of movement and tone disorders caused
by a central lesion of the nervous system [16] by
providing postural control and neuromotor ac-
tions, the approach seeks to empower the child
with the highest level of independence possible for
his/her age and ability limitations [17].

The evolution and prognosis of children with
neurodevelopmental disorders depend largely on
the date of detection through appropriate assess-
ment and the date when early care is begun. If these
times are reduced, the period of stimulation depri-
vation is shorter, and the subject can use the plastic
capacity inherent in the first months and years of
life to recover from their injuries and attain normal
development [18].

Our objective was to cross-culturally adapt the
PDMS-2 scale from Spanish-Mexican to Spanish-
Spanish and evaluate its validity to determine the

efficacy of physiotherapy treatment (number of
physiotherapy sessions and activities proposed by
the physiotherapist and performed by the parents)
in children with neurodevelopmental disorders be-
tween the ages of 0 and 3 years.

Subjects and methods

Study design and participants

First, a descriptive validation study of the PDMS-2
was carried out (n = 74). In phase two a random-
ized clinical trial was performed, where the physio-
therapy intervention in the subjects belonging to
the experimental group (EG) (n = 37) was evaluated
in comparison with the physiotherapy interven-
tion in the subjects in the control group (CG) (n =
37). The sample comprised 74 children aged be-
tween 0 and 3 years with neurodevelopmental dis-
orders who attended the Physiotherapy Unit of La
Paz Children’s Hospital on referral from the hospi-
tal’s Physical Medicine and Rehabilitation Service.

The inclusion criteria were: a) the subjects had
to present pre-, peri- or postnatal neurodevelop-
mental disorder (assumed because the Rehabilita-
tion Service had referred them for physiotherapy
treatment); and b) the subjects’ age had to fall in the
range between 0 and 3 years.

All subjects who did not meet the two require-
ments were excluded, as were those who were given
the opportunity to begin physiotherapy treatment
earlier than the eight-week waiting list. No subject
who satisfied the inclusion requirements refused to
participate in the study.

To study the effectiveness of the physiotherapy in-
tervention, the sample of 74 subjects was divided into
two groups, the experimental group and the control
group. The subjects were assigned to the groups ran-
domly according to their arrival under referral from
the Physical Medicine and Rehabilitation Service.

Prior to participation in the study, written in-
formed consent was obtained from each individual’s
parent/guardian. The La Paz Hospital ethics com-
mittee gave ethics approval, code PI: 3282. The
study project was filed in the hospital’s research area
along with the parents’ informed consent forms.

Measures

Peabody developmental motor scale

The Peabody Developmental Motor Scale (PDMS-
2) measures the development of gross and fine mo-
tor skills in children between birth and 83 months
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of development [19]. It comprises six subtests. The
items evaluated in the PDMS-2 are classified into
two groups: the gross motor quotient (containing
four items: reflexes or motor responses, stationary,
locomotion and object manipulation) and the fine
motor quotient (the two remaining items: grasping
and visual-motor integration). The sum of the two
groups is the total motor quotient [20].

The administration time ranges roughly from 45
minutes to 60 minutes, and the examiner assigns a
score ranging from 0 to 2, where 2 is performance
according to the established criteria, 1 is perfor-
mance that is similar but not exact and 0 is impos-
sibility of performance or failure to demonstrate
ability to perform the item [21]. The raw scores can
be used to establish percentiles, standard scores
and overall ratios. Thus, the PDMS-2 is a useful
tool for comparing percentiles and quotients with
the results of other measurement scales [22].

Procedure

Adaptation and validation of the PDMS-2

The PDMS-2 was initially conceived, created and
validated in English (Ed. ProEd), and it is validated
and marketed in Spanish by Editorial ProEd Lati-
noamérica, Mexico. Authorization to adapt the scale
for cross-cultural use in Spain was secured from
ProEd Mexico, and the scale was adapted following
the general recommendations for cultural adapta-
tion and validation of measuring instruments [23].
With the cooperation of five Spanish-speaking
physiotherapists (four from Spain and one from
Mexico), a panel of experts was formed who adapt-
ed the ProEd Mexico questionnaire and prepared a
reconciled version.

This adapted version was pilot tested on a sam-
ple of three subjects referred to the Physiotherapy
Unit at La Paz Teaching Hospital (to which La Paz
Children’s Hospital belongs) to evaluate their un-
derstanding of the items and the scale’s adaptation.
The result was favourable.

For validation the study subjects were evaluated
twice, with a one-week interval between test and
retest.

Physiotherapy intervention evaluation study
A randomized clinical trial was carried out to eval-
uate physiotherapy intervention (Bobath concept)
in the subjects of the EG versus the CG. The
PDMS-2 was retested eight weeks after the start of
treatment/intervention in both the experimental
group and the control group.

The number of physiotherapy sessions and the
activities proposed by physiotherapists and per-

www.neurologia.com  Rev Neurol 2021; 73 (3): 81-88

formed by the parents of the experimental group
were studied.

The experimental group, composed of 37 subjects
between 0 and 3 years of age, was tested using the
PDMS-2 at their first consultation, again at one week
and once more at eight weeks. During this period
the subjects attended weekly 30-minute physiother-
apy treatment sessions based on the Bobath concept.

The control group, composed of 37 subjects, was
tested using the PDMS-2 at their first consultation,
one week later and eight weeks later. During this
period the subjects did not receive physiotherapy
treatment, but remained on the waiting list. Sub-
jects able to start rehabilitation treatment earlier
than eight weeks for service availability reasons did
not participate in the study.

Data were collected by three physiotherapists
with a minimum of four years’ experience apiece in
the evaluation and treatment of paediatric patients
but no experience in the application and use of the
PDMS-2 measuring instrument. Prior to data col-
lection and study completion, they underwent a
one-month training period during which they used
both audio-visual and written materials, the assess-
ment subjects were counted and a consensus was
reached on how to administer the PDMS-2.

Subjects were assigned randomly to the evalua-
tors. The physiotherapists for the experimental
group were randomly assigned also, at the begin-
ning of the rehabilitation treatment.

Each physiotherapist recorded three measure-
ments on the Peabody scale for each subject at their
first session, one week later and eight weeks later.
The physiotherapists also administered a weekly
30-minute physiotherapy session to the subjects of
the experimental group.

The PDMS-2 is divided into six subtests, which
are described in ‘Measures. Subtest 1, ‘Reflexes’ is
only administered when the child is less than 12
months old, and subtest 4, ‘Object manipulation’ is
only administered to those over 12 months of age.
Therefore, only five of the six subtests on the scale
were administered to any subject.

Each participant’s complete clinical history was
analysed, and a complementary record sheet was kept
to record the number of sessions they attended as
well as the number of times they carried out the
proposed activities at home. All data were recorded
using a Microsoft Excel database.

Data analysis

Descriptive statistics were used for the sample de-
mographics, including age, gender and birth weight.
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Table I. Sociodemographic data of the control group and the experi-
mental group.

Control Group Experimental Group

Sex (M/F) (%) 57/43 54/46
GA (weeks) [min-max] 24-37 27-37
Weight (g) [min-max] 751-4.499 1.000-3.999
Length (cm) [min-max] 30-51 30-51

F: female; GA: gestational age; M: male.

Validation study
Inter-rater reliability was evaluated using the intra-
class correlation coefficient (ICC) assuming a 95%
confidence interval. The criteria thresholds for reli-
ability were: ICC less than 0.30 indicates poor or no
correlation; ICC between 0.31 and 0.50 indicates
medium correlation; ICC between 0.51 and 0.70 in-
dicates moderate correlation; ICC between 0.71 and
0.90 indicates good correlation and ICC greater than
0.90 indicates very good or excellent correlation [24].
Internal consistency was rated by correlating the
measures of total motor scores, gross motor scores
and fine motor scores with Cronbach’s alpha. The
magnitude of each value for Cronbach’s alpha was
interpreted to characterize the strength of the in-
ternal consistency: a > 0.9 excellent; a > 0.8 good; «
> 0.7 acceptable; a > 0.6 questionable; a > 0.5 poor;
a < 0.5 unacceptable [25].

Physiotherapy intervention evaluation study

The scores in each of the PDMS-2 assessments, at
baseline and at eight weeks, were described. The raw
scores, age equivalents, percentiles, standard scores
and ratios were collected at three points in time us-
ing the Peabody scale for each subject. The assump-
tions of normality were tested by the Kolmogorov-
Smirnov test, and the equality of variances was test-
ed using Levene’s test. An unpaired t test was used to
compare the EG to the CG. The number of sessions
and the performance of activities by the parents
were evaluated using the Pearson correlation analy-
sis. Data were analysed using the statistical package
for the social sciences (SPSS), version 24.0.

Results

Participant characteristics

A total of 74 participants were assessed at their

eight-week follow-up visit. The characteristics of
the participants were as follows: CG (21 males, 16
females, median gestational age 30.5 weeks, medi-
an birth weight 3,000.5 grams, median birth length
40.5 centimetres) and EG (20 males, 17 females,
median gestational age 32 weeks, median birth
weight 2,499.5 grams, median birth length 40.5
centimetres). The clinical characteristics are de-
scribed in table L.

Inter-rater reliability

The instrument’s inter-rater reliability was satisfac-
tory. The ICC values for the different subsections of
the PDMS-2 are shown in Table II. Good correla-
tion was observed for reflex (ICC = 0.76), while
very good results were found in terms of inter-rater
reliability for the rest of the PDMS-2 subsections.

Internal consistency

Cronbach’s alpha coefficients for internal consis-
tency are shown in table II. The coefficients ranged
from 0.991 to 0.999, strong in all the PDMS-2 sub-
sections.

Analysis and study of physiotherapy intervention

As described in table III, significant differences were
found in motor scores after physiotherapy interven-
tion. At post-treatment, children in the EG had higher
mean scores than children in the CG. Comparison
between EG and CG in post-treatment scores reached
significance levels (p < 0.001) in the post-test.

Analysis and study of the number of physiotherapy
sessions

Twenty-nine of the EG subjects received a total of
eight physiotherapy sessions, four received six ses-
sions and four received four sessions. Correlation
analysis to examine the relationship between the
number of physiotherapy sessions the EG received
and the EG’s TMQ scores showed a significant di-
rect correlation (r = 0.384, p = 0.019).

Analysis and study of the number and performance
of proposed activities

Analysis and study of the correlation between the
number of activities proposed by the physiothera-
pist and performed by the parents and the TMQ
motor scores showed a significant direct associa-
tion (r = 0.46, p = 0.005). Eleven of the EG subjects
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Table Il Inter-rater reliability and internal consistency of cohort (n = 74).

Table IlI. Post-test results after physiotherapy intervention.

IcC o Group n Mean Standard deviation p

Reflex 0.758 0.999 Experimental 37 24.65 8.554

cma <0.001
Stationary 0.999 0.999 Control 37 17.65 7.342
Locomotion 0.999 0.999 Experimental 37 17.22 7.048

FMQ <0.001
Manipulation 0.999 0.991 Control 37 11.86 4.814
Grasping 0.991 0.999 Experimental 37 42.32 14.162

™Q <0.001
Visual-motor integration 0.999 0.999 Control 37 29.57 11.498

ICC: intraclass correlation coefficient.

GMQ: gross motor quotient; FMQ: fine motor quotient; TMQ: total motor.

performed the activities proposed by the physio-
therapist four to five days a week, 21 subjects per-
formed the activities two to three days a week, four
performed them one day a week, and one did not
perform any of the proposed activities weekly.

Discussion

The overall aim of this study was to cross-culturally
adapt the Peabody developmental scale second edi-
tion (PDMS-2) for the Spanish population and
evaluate its validity. The findings support that The
Peabody PDMS-2 scale is a valid and reliable in-
strument to measure gross and fine motor develop-
ment in children with neurodevelopmental disor-
der aged from 0 and 3 years old.

Standardized validated scales are an indispens-
able tool in the practice of physiotherapy, for mea-
suring the patient’s condition and thus providing
grounds on which treatment can be proposed [26].
We know the PDMS-2 is a valid, reliable instru-
ment for evaluating neurodevelopment [27]. Vali-
dated and adapted to different languages and coun-
tries [28], it is a useful element in physiotherapy as-
sessment as well.

Our data indicate that the Spanish version of the
PDMS-2 has adequate inter-rater reliability for mo-
tor quotients and good internal consistency. The
original version of the scale also has good inter-rat-
er reliability for the motor quotients and a high
consistency for each subtest [20]. Despite this evi-
dence, reports of cross-cultural studies [21] reveal
some differences in assessment between children
from different cultural backgrounds. For instance,
Tripathi et al [28] reported that Indian children
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scored higher on the gross motor scale than on the
fine motor scale and showed significant differences
from the normative sample. Motor skills have a
great impact on adaptation and personal interac-
tion with the environment [8]. The evidence pre-
sented by anthropological research shows consid-
erable cross-cultural variation in motor develop-
ment. The results of applying the same scale in dif-
ferent countries or regions may vary according to
environment and practices, so cultural contextual-
ization of the scale is necessary [29].

The second aim was to determine the efficacy of
physiotherapy treatment (number of physiotherapy
sessions and activities proposed by the physiother-
apist and performed by the parents) in children
with neurodevelopmental disorders between the
ages of 0 and 3 years. The results show the useful-
ness of assessment based on the PDMS-2, the im-
portance of early-age physiotherapy intervention
and a positive correlation between the number of
treatment sessions and activities done at home and
the child’s overall motor and developmental scores.

When motor performance is evaluated through
the administration of a developmental scale, motor
delays can be detected, and therapeutic services
can be justified [30]. Although the literature con-
tains studies of the effects of physiotherapy, the
present study finds a relationship between the
number of therapy sessions and the importance of
parents’ involvement in the treatment. Physiother-
apy is a powerful and effective tool in early life,
stimulating plasticity [31] and motor development
[32]. Physiotherapy intervention at an early age fa-
cilitates adaptation to preschool stages later [33].

The experimental group scored better in the
post-test after physiotherapy treatment. We also
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found a direct significant relationship, in terms of
linear correlation, between the number of sessions
and TMQ, and between the number of activities
proposed by the physiotherapist/performed by par-
ents and TMQ motor scores. Our results show a
direct relationship between the number of sessions
and motor improvement and also between the
number of activities performed by parents and total
motor scores. This is the first step toward identify-
ing the importance of physiotherapy and treatment
dosage and parental involvement in the whole
treatment approach. These results concur with pre-
vious studies [34].

We know that physiotherapy is fundamental in
diagnosis, treatment and prognosis in development
[35] [36], but we do not know exactly how many
sessions are indicated for each patient [37]. Further
research into physiotherapy’s benefits and dosage is
necessary. The evidence shows that physiotherapy
is beneficial for children with developmental disor-
ders [38]. Chen et al (2004) analysed the develop-
ment of hospitalized children and adolescents who
were included in rehabilitation programs during
their stay. The episodes were varied, as well as the
ages, and the scores differed for each pathology
and length of stay. The greatest functional change
was observed in the ‘brain-trauma’ group, which was
also the group that presented the greatest number
of hours in contact with rehabilitation profession-
als. Ferrante et al (2019) recently analysed 75 chil-
dren with brain paralysis between the ages of 6 and
24 months, establishing three groups depending on
the dose of treatment: Level 1 with one hour of
therapy daily for 20 weeks, level 2 with two hours
of therapy three days a week for 6.6 weeks and level
3 with one two-hour session per week for 20 weeks.
Studies on pre-term infants [39] show that a single
early intervention does not have an acute effect on
the spontaneous movements of preterm infants
and that more sessions are needed to obtain bene-
fits. The findings support the necessity of physio-
therapy and show that physiotherapy improves pa-
tients’ developmental results [40], yet we have no
clear data about the best frequency for optimizing
development [41]. However, all studies indicate
that, the greater the number of physiotherapy ses-
sions, the greater the patient’s improvement.

The foremost limitation of the study is the fact
that it includes only seventy-four participants. Even
so, it is a representative study sample for the study
population. A greater number, as well as a longer
follow-up, could expand on the results in subse-
quent studies. Other limitations include the inabil-
ity to establish the appropriate number of physio-

therapy sessions for optimal performance and the
precise amount of activities that parents should
perform at home.

This study provides initial evidence to support
the claim that physiotherapy is an effective treat-
ment for subjects with developmental disorders.
Physiotherapy is still developing, and work is still
being done to create adapted protocols and inter-
ventions that cover three main components: the
physiotherapist, the procedures and the therapeu-
tic environment [42], including the work done by
the family [43]. Parental involvement in therapy is
markedly beneficial for the paediatric patient, and,
although most parents show an interest in being in-
volved in treatment, some of them experience feel-
ings of frustration as well as the need to have a rela-
tionship of trust with their therapist [44]. Coordi-
nation of care for patients with special needs in-
volves both patient and family satisfaction, health
professionals, health systems and outcomes, with
the role of the physiotherapist being that of a direct
care manager and a member of the care team [45].

Conclusions

The Peabody PDMS-2 scale is a valid and reliable
instrument for mesasuring gross and fine motor
development in children with neurodevelopmental
disorders between the ages of 0 and 3 years old. It
was successfully adapted and validated for use with
Spanish population. Physiotherapy is useful for
helping children with delayed neurodevelopment
improve. The number of physiotherapy sessions
and the activities proposed by the physiotherapist
and performed at home by the parents show a di-
rect and positive relationship with the results ob-
tained in motor development.
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Validacion de la PDMS-2 en poblacion espaiiola. Evaluacion de la intervencion de fisioterapia
y la participacion de los padres en el tratamiento de nifios con trastornos del neurodesarrollo

Objetivo. Adaptar transculturalmente la escala del desarrollo motor de Peabody, segunda edicién (PDMS-2), del espafiol
mexicano al espafiol de Espafia y evaluar su validez. Determinar la eficacia del tratamiento fisioterapico (nimero de sesio-
nes de fisioterapia y actividades propuestas por el fisioterapeuta y realizadas por los padres) en nifios con trastornos del
neurodesarrollo de 0 a 3 afios.

Sujetos y métodos. Un primer estudio descriptivo prospectivo de validacién de la PDMS-2, que incluyd a 74 sujetos con
trastorno del neurodesarrollo con edades comprendidas entre 0 y 3 afios. Un segundo ensayo clinico aleatorio para eva-
luar la intervencidn de fisioterapia (concepto Bobath) en el grupo experimental (n = 37), que recibid sesiones Unicas de
30 minutos semanales durante ocho semanas frente al grupo de control (n = 37), que no recibid fisioterapia y utilizd la
PDMS-2 para su evaluacion.

Resultados. Se encontrd una adecuada confiabilidad interagente (coeficiente de correlacién intraclase = 0,76). La escala
mostré también una muy buena consistencia interna (alfa = 0,99). Hubo diferencias significativas entre ambos grupos a
las ocho semanas. El grupo experimental obtuvo mejores puntuaciones en el postest después de administrar el trata-
miento de fisioterapia (p < 0,0071). Se encontraron coeficientes de correlacién moderados y significativos entre el nimero
de sesiones de fisioterapia y el cociente motor total (r = 0,38; p < 0,05) y las actividades realizadas en casa con el cocien-
te motor total (r=0,46; p = 0,005).

Conclusiones. La PDMS-2 es un instrumento valido y fiable para medir el desarrollo motor grueso y fino en nifios con tras-
torno del neurodesarrollo de 0 a 3 afios. La fisioterapia es til en la mejoria en nifios con retraso del neurodesarrollo. El
nimero de sesiones de fisioterapia y las actividades propuestas por el fisioterapeuta y realizadas en casa por los padres
muestran una relacién directa y positiva con los resultados obtenidos en el desarrollo motor.

Palabras clave. Concepto Bobath. Fisioterapia. PDMS-2. Rehabilitacién neuroldgica. Retraso del neurodesarrollo. Vali-
dacién.
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