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Introduction
The motor development of children with background of prematurity 

(gestational age under 37 weeks) presents significant differences in 
relation to the term children, in both long and short term, because they 
are more likely to present affections and pathologies directly related 
to this like cerebral palsy or some with indirect relation that impact 
the patient’s overall development such as visual, auditory or cognitive 
alterations, resulting from the bad adaptation to the extrauterine 
environment.1–3 

The Alberta Infant Motor Scale is a tool that started to developed in 
1989 in the locality of Alberta Canada given the few standardization 
in the evaluation of the early infant motor development that existed 
at that moment, the authors chose 84 items that valued the early gross 
motor development based on the descriptive literature that they had at 
the moment, and divided them in four sets according to the position 
in which the child was going to be evaluated, 58 items were chosen 
to later develop the validation and reliability analysis of the scale 
with the help of the Pediatric Division of the Canadian Association 
of Physiotherapists and a panel of international experts in motor 
development, in several stages.4

The description of the construction and validation of the Alberta 
Scale was published in 1992 and the definition of punctuation norms 
and evaluation percentiles was published in 1994 in book form 
with the name of “Motor Assessment of the Developing Infant”, as 
a product of the longitudinal study with the scale of 2202 children 

born in that locality between 1990 and 1992.5 The scale evaluates the 
gross motor skills of children between 0 and 18 months of birth and 
has been widely used for this purpose in a great variety of countries, 
being revalidated for this purpose 20 years later with a chosen sample 
of six hospitals from different cities of Canada, and with criteria to 
demographically and ethnically represent the Canadian population6 
the scale has also being validated in diverse countries such as Greece, 
Japan and Brazil, the last one being specially important because of the 
potential similarities between its population and ours.7–9 Given its wide 
diffusion local reference curves and transcultural analyses have been 
realized, to adapt it to the different conditions of the local population, 
including again Brazil among the countries that have this type of 
studies showing the versatility of the tool and also the requirement 
of creation of reference values for specific environments.10–12 without 
the existence of similar studies in our country, in Colombia the 
interobserver reproducibility has been prove.13

The scale evaluates the gross motor abilities of the children 
in 4 positions that are part of their ontogenic development: prone, 
supine, seated and standing, depending on which activities they can 
develop, they are assigned with a total score and are placed in motor 
performance percentiles according to their age, each patient gets a 
point for each completed activity. The scale was developed as a 
screening tool of the normal neurodevelopment, and the evaluation 
among this comes from de fact that if the child is placed in the 0-10 
percentile implies abnormal development, 11-25 suspicion of normal 
development, and from 26 onwards it is normal.5
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Abstract

Introduction: The Alberta Infant Motor Scale (Alberta Scale in the text) is used 
globally to evaluate the motor development, in both preterm and term children under 
the18 months of birth, in Colombia the tool is used, but there is few information about 
the results it gives when applied in our environment.

Objectives: characterize a retrospective cohort of children under 1 year according to 
the Alberta Scale to generate information about the results of the application of this 
one in Colombian population attended in a fourth level hospital. 

Methods: Descriptive, retrospective, cross-sectional study, where the medical 
histories of 411 children with corrected age between 0 and 12 months of birth and 
background of gestational age under 40 weeks were evaluated. To all the children were 
applied the Alberta Scale between 2010 and 2016 and the scores according to this were 
statistically analyzed in a descriptive form.

Results: Most of the patients were classified by the scale as “normal development” as 
it was expected from their background, the children of our sample present lower scores 
than the original Canadian sample at all the ages.

Conclusion: The scale showed to be useful at the screening of the normal child, 
however, the patients presented lower scores when evaluated by the scale than in the 
original study, evidence is generated about the need to validate the scale in Colombia 
and to generate reference curves for this.
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The international literature reports that patients with prematurity 
background show different scores in comparison to the full-term 
children when evaluated with the Alberta Scale and the Brazilian 
reference curves show lower scores for almost all ages in term 
children compared to the original sample from Canada.10,14 For the 
correct evaluation of the premature child, the age is corrected as if he 
would born on the day he completed 40 weeks, which is necessary 
until 2 completed years of corrected age, an action that is accordance 
with the guidelines of the classification of premature babies according 
to the gestational age of the American College of Obstetriatians 
and Gynaecologists (ACOG) which defines a term newborn who 
presents a corrected age between 39 weeks 0/7 days and 40 weeks 
6/7 of gestation, creating the early term and others in relation to the 
gestational age of the newborn.15,16

Given that the Alberta Scale is widely used in the context of 
the evaluation of motor development worldwide, which has been 
revalidated for its current use, which has been validated in other 
countries and especially that it is currently used in our country, 
with too little information about its application in Colombia, it is 
necessary to generate descriptive information about the results of our 
patients evaluation with this scale in our environment, for the case 
of this study with patients with prematurity background, and so give 
previous evidence to more complex studies that could validate the 
scale, generate country reference curves or formulate its usefulness 
in our country.

Methods
Descriptive, retrospective, cross-sectional study that evaluates the 

clinical histories of 411 children with corrected age between 0 and 12 
months of birth and background of gestational age under 40 weeks, 
born in Bogota, To whom the Alberta Scale was applied during the 
follow-up consultation of premature child in a fourth level hospital, 
between the years 2010 to 2016. The information was obtained during 
the consult of the initial assessment or follow up, in which a format 
was filled with general information about prenatal, perinatal and 
postnatal aspect of the child. The patients attended in the company of 
their keepers for the assessment by the specialty of physical medicine 
and child rehabilitation through several tools that included the Alberta 
Scale, which is going to be studied here.

The tool was applied to each patient, a point was added for each 
activity that the child managed to achieve in the different positions, the 
total score was added in a physical format designed for that purpose, 
which detailed the items for each range of age in the prone, supine, 
sitting and standing positions and then it came the placement of the 
patients by percentile according to the graph that correlates them with 
the score of each child, graph obtained from the study that generated 
the evaluation norms with the scale.5 Each patient was evaluated in 
the consult, being awake and calm in such a way that the different 
activities that the tool requires were performed as spontaneously 
as possible, in general those are gross motor activities that require 
a certain level of concentration of the evaluated child, according 
to the age, and sometimes of the active stimulus of the activity by 
the evaluators, that happens with some items by requirement of the 
tool itself or the situation; the evaluation was carried out in a calm 
environment and in the permanent company of the keepers. 

The 411 histories evaluated had the Alberta Scale format fully full 
filled. The data were tabulated in Excel and then analyzed statistically 
in the SPSS 24 software with descriptive statistics, due to the nature 
of the study and the sample.

Results
Of the 411 histories evaluated, 48% were male patients 52% female 

patients. The most frequent risk factors associated with prematurity 
were jaundice and intrauterine growth restriction (Table 1) patients 
from 0 to12 months of age were evaluated, the average chronological 
age was 4.79 months, the average corrected age was 3.42 months, 
the percentage of average development by Alberta was 40.3%, 52.9% 
of the patients were at the normal development level, 27.3% of the 
patients in the level of suspicious abnormal development, and 19.7% 
in the abnormal development level. We also compared the means of 
the scores by age of the patients of our sample with the means of the 
Canadian sample, we found that the mean of the score is lower for all 
ages in our sample, even at the highest ages where our sample has few 
patients and the comparison may be less significant (Table 2).

Table 1 The most frequent risk factors associated with prematurity were 
jaundice and intrauterine growth restriction

Variable Frequency Percentage

Gestational age(weeks)

<26 3 0.7

26-32 61 14.8

33-36 225 54.7

37-40 122 29.7

Maternal age(years)

<16 14 3.4

17-34 353 85.9

>34 44 10.7

Vaginal delivery 188 45.7

Instrument 17 4.1

Cesarean section 223 54.3

Jaundice 270 65.7

Revival 35 8.5

Intrauterine growth restriction 60 14.6

Cardiac pathology 7 1.7

Sepsis 37 9

Intracranial hemorrhage 16 3.9

Enterocolitis 8 1.9

Hypoglycemia 41 9.9

Fetal suffering 46 11.2

We then proceeded to classify the patients according to the 
percentile in which they were placed considering that by definition 
a percentile is a statistical measurement of placement of one data 
set that, when being ordered the set, it indicates the value of a given 
percentage of observations, in this case of children according to the 
motor performance measured by the Alberta Scale, the percentage 
of children of our sample at each percentile of the original sample 
should be similar to the percentile itself if our sample had a motor 
development distribution similar to the original sample according to 
the scale.
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Table 2 Compared the means of the scores by age of the patients of our sample with the means of the Canadian sample

Age Number of patients Mean Standard deviation

0-1 months 129 Our sample (N)4.37 N1.59

 Canada (C)4.55 C1.35

1-2 months 73 N6.9 C7.30 N2.22

C1.95

2-3 months 50 N9.02 N2.53

C9.8 C 2.45

3-4 months 26 N10.57 N 2.46

C12.6 C3.3

4-5 months 23 N14.69 N3.75

C17.8 C4.1

5-6 months 34 N19.73 N3.98

C23.2 C4.75

6-7 months 33 N24.3 N7.18

C28.3 C5.5

7-8 months 10 N30.00 N8.77

C32.2 C6.85

8-9 months 7 N36.28 N6.04

C39.7 C8.7

9-10 months 8 N42.37 N8.87

C45.4 C7.45

10-11 months 10 N43.3 C49.3 N8.30 C5.9

11-12 months 8 N51 C51.25 N6.16 C7.1

What we found is that, except for ages 11-12 months, at least 90% 
of the patients were found to be below the 75th percentile in all the 
others ages and at least 62.5% were placed below the 50th percentile in 
all ages reaching even the 100% between the 3-4 months and between 
the 8-9 months, also highlighting that in 8 of the 12 ages ranges at 
least 40% of the patients were found to be below the 25th percentile 

and in 5 of the 12 age ranges at least the 20% of the patients were 
found to be below the 10th percentile and clarifying that our biggest 
subsample, the patients aged 0-1 months, the distribution is more 
similar to the Canadian sample, but even so more than 90% of the 
patients are below the 75th percentile (Table 3).

Table 3 Except for ages 11-12 months, at least 90% of the patients were found to be below the 75th percentile in all the others ages

Age in months/percentile 5 10 25 50 75 90

0-1 5.40% 10.10% 24.80% 63.60% 90.70% 96.90%

2-Jan 6.80% 13.70% 49.30% 82.20% 91.80% 98.60%

3-Feb 4.10% 20.4 59.2 91.80% 93.90% 100%

4-Mar 3.80% 7.70% 61.50% 100% 100% 100%

5-Apr 0% 13% 56.50% 87% 100% 100%

6-May 8.80% 32.40% 58.80% 94.10% 100% 100%

7-Jun 21.20% 27.30% 60.60% 84.80% 97% 100%

8-Jul 0% 10% 40% 80% 90% 100%

9-Aug 0% 0% 14.30% 100 100% 100%

10-Sep 0% 37.50% 37.50% 75% 100% 100%

11-Oct 10% 20% 50% 80% 100% 100%

12-Nov 0% 0% 25% 62.50% 75% 100%
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Discussion 
Since the objective of the present study is to characterize a 

retrospective cohort of patients according to their motor development 
measured by the Alberta Scale, no other statistical comparisons were 
developed, apart from the descriptive ones with the original study and 
only our results are compared to give them context within the very 
logic of the Alberta Scale since a statistical comparison of another 
type among the samples could lead to erroneous conclusions for 
many reasons, among them the retrospective nature of our study, the 
objectives of the study, the differences among the population with 
which the original study was realized and ours due to the choice 
criteria, the complexity of the original study in Alberta and the 
heterogeneity in the age distribution of our sample. 

The Alberta Scale was developed as a screening tool of early normal 
motor development. The patients studied here did not present serious 
pathologies or diagnosed motor development alterations and they only 
had the risk factors associated with prematurity which were described 
(Table 1) by patients who should present normal development curves, 
considering their background of prematurity. According to the 
evaluation by the Alberta Scale more than half of our patients had a 
normal development, and 80.2% of the patients were placed between 
normal development and suspicion of abnormal development, the 
patients with abnormal development were approximately one fifth, so 
in our study the scale was shown as a useful screening tool of child 
with normal development, detecting the majority as such. 

Having concluded the above, it is important to clarify that in 
our sample the vast majority of patients were placed below the 75th 
percentile and a large number below the 50th;; 25th and 10th, with 
differences of at least 10% between the Canadian and our sample 
(and much superior in many cases as it was described in the results) 
which could indicate a supra valuation of the deficiencies in the motor 
development in our preterm population when applied the Alberta 
Scale, being this result compatible with the international literature 
of the subject both at the premature level as in the level of local 
populations of patients evaluated by the scale. 

In the Van Haastert study, realized in Netherland, it was found that 
children with prematurity background had significantly lower scores 
at all ages when evaluated by the Alberta Scale, even correcting the 
chronological age, so, according to its conclusions, the reference 
curves for the Alberta Scale in a population with prematurity 
background should be adjusted specifically for this population, 
conclusions reinforced by the fact that the study was carried out 
in a high income country with a population potentially similar in a 
socioeconomic level to the original sample and with a sample of 800 
patients collected for 12 years.17 A systematic review developed by 
Fuentefria in Brazil that evaluated 101 articles that described and/or 
analyzed the motor development of preterm infants according to the 
Alberta Scale, selected 23 articles that fulfilled the selection criteria 
for the final review, the articles came from USA, Brazil, Taiwan, South 
Africa, Netherlands and Australia and the authors of the review found 
that in most of the studies there were found significant differences 
between the motor development measured by the Alberta Scale in 
preterm children and term children.15 

The new reference curves for the Alberta Scale evaluation in 
Brazil were performed by Saccani R.10 updating the work done in 
2012 and showed again that the Brazilian population (of preterm 
and full-term children) presents lower scores in almost all the ages, 

when being evaluated with the scale and at all ages if children are 
considered until the corrected age of one year,10 similar results 
were obtained by Cabrera R et al. in the Maule region, Chile, when 
generating reference curves for the Alberta Scale,18 being studies of 
south American countries with population potentially more similar to 
that of our country than the Canadian one.

As a main limitation of our study we have its retrospective nature, 
from which it raises the fact of not having a chosen sample according 
to the demographic criteria, the heterogeneity in the age distribution 
of our sample and the poor fulfillment of the clinical histories that 
impeded the analysis of associated socioeconomic factors, it is 
also remarkable the low adherence of the patients to the follow-up 
programs, which means that the vast majority had only one evaluation 
record by the tools and it was not possible to follow their evolution 
over time, so the analyses are only about the first assessment consults 
of all the patients. Understand with evidence the qualities of the 
tools that are used in the daily clinical practice is essential to avoid 
misinterpretations when evaluating the results they give, especially 
if those are tools that were developed with potentially very different 
population to the ones that are evaluated in a specific practice.19 
Misdiagnosis of motor development alterations can derive to the 
application of unnecessary interventions or otherwise insufficient 
clinical measures that could affect the patient`s quality of life at a 
very early age. 

The Alberta Scale is widely used at a global level to evaluate de 
motor development of both full-term and preterm children and it 
can be a truly useful tool, at a great scale, for this purpose in our 
country. Our study shows that as a screening tool of the early motor 
development the Alberta Scale is useful, as well as being a tool of 
easy and relatively rapid application, and that studies should be 
made to validate and generate reference curves for the country, so 
that the results of the evaluation by the tool would be even more 
solid, because currently in the evaluation of patients with prematurity 
background in our environment there could be a supra valuation, the 
deviations of motor development, in fact, if we consider the evidence 
on the subject, this same could be extended to the whole population 
evaluated by the tool in our country.
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