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Early detection of developmental delay 
in children, especially at 0-2 years of age, 
is important in terms of allowing early 
intervention. Motor development assessment is 
generally performed in the detection of delays 
and monitoring the achievement of new skills. 
Clinicians interested in early intervention such 
as doctors, physiotherapists, and occupational 
therapists are involved in assessing the motor 
status of infants, and usually use standardized 
neuromotor assessment instruments to 
help make decisions about a child’s motor 
development.1 Appropriate evaluations are 
necessary to identify motor developments 
and there are a number of tools available 

for physicians to use such as The General 
Movements Assessment,2 Test of Infant Motor 
Performance,3 The Bayley Scale of Infant and 
Toddler Development (especially the third 
edition, Bayley-III),4 and the Alberta Infant 
Motor Scale (AIMS),3,5,6 which are commonly 
used. The General Movement Assessment is 
an example method to assess infants up to 
5-6 months and the predictive value of the 
assessment is high, especially between 2 and 
4 months of age.2 The Test of Infant Motor 
Performance is also a predictive tool to evaluate 
motor performance of infants under 4 months 
of age.3 Bayley-III evaluates the gross motor 
development of infants and young children, and 
the fine motor skills, cognitive ability, language 
skills, and social-emotional behaviors up to 42 
months of age.4 The AIMS is a frequently used 
tool to evaluate the gross motor development of 
children in the early stage of life.1,5 
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ABSTRACT

The Alberta Infant Motor Scale (AIMS) is a well-known, norm-referenced scale that evaluates the gross motor 
development of children from birth to 18 months. The aim of the study was to compare the Canadian norms 
with the AIMS scores of a Turkish sample of infants, and to investigate whether the current reference values of 
the AIMS are representative for Turkish full-term infants. The study was conducted with 411 Turkish infants 
of both sexes (195 girls and 216 boys), born with gestational age 38 weeks and older, weighing ≥2500 g at 
birth. Motor performance of all the cases at different ages were assessed with the AIMS which was used by a 
physiotherapist. The mean AIMS scores of Turkish infants were compared with the norm values of the original 
AIMS established in a Canadian sample of infants. The results showed no statistically significant differences 
between the AIMS scores of Turkish and Canadian infants during the first 18 months of life except at 0-<1 and 
2-<3 months of age. The AIMS scores were significantly lower in Turkish infants than in Canadian infants at 0-<1 
(p=0.025) and 2-<3 (p=0.042) months of age. In conclusion, the AIMS can be used in Turkish children to assess 
gross motor development, especially after 4 months of age. However, this paper was presented as a preliminary 
study to compare AIMS results between Turkish and Canadian infants, and further studies are needed to realize 
the Turkish validation of AIMS.
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AIMS is a norm-referenced scale that evaluates 
the gross motor development of children from 
birth to 18 months. The scale was developed 
by Piper and Darrah5,7 in Alberta, Canada, 
and reference values were established in 
a Canadian sample of infants. The scale 
allows the evaluation of gross motor function 
development of children, identifying children 
in need of early intervention, and monitoring 
treatment programs. The clinical application of 
AIMS is simple, the spontaneous movements of 
the child are evaluated by observation, and the 
test can be completed in a short time.5,8

AIMS has been used internationally as a clinical 
or research outcome measure for assessing 
gross motor abilities of term or preterm infants, 
although it is a Canadian norm-references 
measure.9-13 The validity of the AIMS was 
obtained for infants in Spain,12 a South African 
region,14 Brazil,15 Japan,16 China,17 and Taiwan.18 

Although AIMS is commonly used in various 
countries, the question remains as to whether 
current Canadian norm values represent the 
AIMS scores of infants with different cultural 
backgrounds.11,19,20 In the literature, it has 
been reported that Brazilian children,11 Dutch 
children,21 and Flemish infants22 showed 
differences in motor performance assessed 
by the AIMS compared with Canadian norm 
values, and it has been recommended that 
new reference values should be established 
for the AIMS of infants in other contries.11,21,22 
However, in another study performed by 
Syrengelas et al.13, the motor performance and 
AIMS scores in full-term Greek children were 
similar to Canadian norms. In addition, Darrah 
et al.20, who developed AIMS, demonstrated 
that AIMS continued to perform remarkably 
similarly to previous studies, the current 
normative values had remained valid for over 
a 20 years, and it might not be necessery to 
investigate ethnic or international differences. 
However, Saccani et al.11 reported that the 
AIMS scores of Brazilian infants were lower 
than the scores of Canadian norms,5 and the 
authors emphasized that to establish reference 
values for the AIMS of infants was important 

across cultures. AIMS has been widely used 
as a measure of clinical outcome and research 
worldwide,9,10,13,18 including Turkey.23,24 To our 
knowledge, no study has investigated AIMS 
reference values in Turkish infants. The aim of 
this study was to compare the Canadian norms 
with the AIMS scores of a Turkish sample of 
infants, and to investigate whether the current 
reference values of AIMS were representative 
for Turkish full-term infants during the first 18 
months of age.

Material and Methods

Subjects

A total of 411 healthy full-term infants aged 
between 5 days and 18 months were assessed 
using AIMS. The study was conducted with 
Turkish infants of both sexes, born with 
gestational age 38 weeks and older, and 
weighing ≥2500 g at birth. The total sample 
consisted of 195 girls and 216 boys. The age 
and sex distribution per month of age is shown 
in Table I. The exclusion criteria consisted of 
infants with a history of pre-, peri- or post-natal 
problems associated with risk for developmental 
delay, congenital malformations, orthopedic or 
neurologic diseases, genetic syndromes, and 
status of the child that would not allow for 
assessment (such as crying, restlessness, acute 
or chronic disease). No infants were assessed 
more than once. Parents were informed about 
the aim of the study and informed consents 

Table I. Demographic and clinical characteristics of 
infants.
Characteristics Results
Gender, n

Girls 195
Boys 216

Gestational age (week), mean ± SD 39.1 ± 1.08
Birth weight (g), mean ± SD 3301.4 ± 475.3
Type of birth, n

Vaginal 187
Cesarean section 224

n = number of participants, SD = standard deviation
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were received. The study was aproved by the 
Medical Ethics Committee of Bezmialem Vakıf 
University, Turkey (54022451-050.05.04-16/191).

Assessment tool and procedure

AIMS is a well-known, norm-referenced, 
discriminative tool used to evaluate gross 
motor development in early infancy. It can be 
performed by any health professional with a 
background in infant motor development and 
an understanding of the main components 
of movements. AIMS is a measure of gross 
motor development based on dynamic motor 
theory and neuromaturational theory. It was 
developed by Canadian physiotherapists, and 
the normative values were established using 
a cohort of 2202 Canadian infants.5 The scale 
comprises 58 items that assess the spontaneous 
movements of infants in the prone (21 items), 
supine (9 items), sitting (12 items), and standing 
(16 items) positions. Items are defined that detail 
weight-bearing ability, postural alignment, 
and the control of antigravity muscles during 
observation of motor skills of the infants.5-7 The 
least and most observed items in each position 
are defined as a ‘window’ of current motor 
development. AIMS is graded on a score sheet as 
observed items (one point) or not observed (zero 
point) within this window; a manual is available 
to provide more details on scoring movements. 
The total raw score is the sum of the scores for 
the four positions, which can range between 
0 to 58; higher scores indicate better motor 
development. The total raw score is converted 
to an age-based percentile rank, varying from 
5 to 90% for comparison norms from a sample 
of Canadian infants.5 The validity and reliability 
of AIMS has been demonstrated.6,12,18,25 AIMS 
has many advantages such as easy evaluation 
through observation, it is noninvasive, 
inexpensive, requires minimal space, it can be 
applied quickly (approximately 20-30 minutes), 
and does not require excessive handling of the 
child.5,6

The children were properly examined by an 
expert pediatrician before evaluating with 
AIMS, and then directed to the physiotherapist 

in accordance with the inclusion criteria. 
All 411 infants at different ages were 
assessed once using AIMS. AIMS was used 
by a physiotherapist who had more than 8 
years’ experience in pediatric physiotherapy 
(especially in evaluation and treatment of 
infants), and had used AIMS extensively. AIMS 
was applied in a quiet room with adequate 
space and toys required for the assessment, and 
adjustable room temperature. The child was 
underdressed or dressed lightly and observed 
in the evaluation room in the presence of the 
mother or father or both, and he/she was active 
and awake during the assessment. Toys were 
used to encourage and prompt some children 
to move to different positions. The AIMS 
assessment took approximately 25 minutes per 
infant, including waiting for the infant to adjust 
to the surroundings. At the end of the test, the 
total raw score was calculated and the percentile 
ranks were established. All assessments were 
performed by the same physiotherapist, and the 
scale was performed at each month of age.

Data analyses

Statistical analyses were performed using 
SPSS version 20 for Windows. The quantitative 
variables were presented as means with 
standard deviations. In this study, there were 
18 groups according to the age of the children. 
The G*Power v3.1 program (Universitat Kiel, 
Germany)26 was used to calculate the sample size 
on the basis of findings from a previous study,13 
which revealed that at least 20 children for each 
age group could provide a power of 80%. The 
mean AIMS scores, standard deviations, and 
percentiles were calculated for each group. The 
one-sample t-test was used to compare the mean 
AIMS scores of the study population with the 
normative values of Canadian infants5 for each 
group. Statistical significance was accepted as 
p<0.05.

Results

The study consisted of 411 full-term infants 
whose gestational age ranged between 38 
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and 42 weeks. The demographic and clinical 
characteristics of infants are shown in Table I. 
Table II and Figure 1 provide information about 
the percentiles of Turkish full-term infants by 
age groups.

Table III presents the means and standard 
deviations of the AIMS scores of Turkish 
and Canadian infants, and a comparison of 
mean AIMS scores of Turkish infants and the 
original Canadian scores for 0 to 18 months 
according to age groups. In general, the original 
Canadian scores were higher compared with 
the scores of Turkish infants across several 
age groups. Statistically significant differences 
were observed between Turkish and Canadian 
infants only at 0-<1 (p=0.025) and 2-<3 (p=0.042) 
months of age, and there were no statistically 
significant differences for any other age groups.

Discussion

The main purpose of the present study was 
to provide the preliminary results of AIMS 

scores in a cohort of Turkish infants. The AIMS 
scores of the infants included in this study were 
compared with the original Canadian norms.5 
As a result, the AIMS scores of the Turkish and 

Fig. 1. Percentile ranks of AIMS-scores in Turkish 
infants.

Table II. The percentile ranks of AIMS scores of Turkish full-term infants.

Age (months) n
Percentile ranks

5th 10th 25th 50th 75th 90th 95th
0-<1 21 3 3 4 4 4 5 5
1-<2 39 5 5 6 7 8 9 9
2-<3 32 6 6 7 8 10 12 16
3-<4 23 7 7 9 12 14 18 21
4-<5 20 7 10 16 17 19 24 25
5-<6 23 10 13 20 23 24 28 31
6-<7 20 16 19 26 28 29 35 39
7-<8 20 16 25 31 33 36 42 48
8-<9 25 20 26 37 39 42 46 52
9-<10 21 29 36 44 45 48 52 53
10-<11 22 36 42 49 51 52 58 58
11-<12 20 38 41 51 53 54 58 58
12-<13 21 42 43 52 54 56 58 58
13-<14 20 44 47 54 56 57 58 58
14-<15 22 51 53 55 57 58 58 58
15-<16 20 55 56 56 58 58 58 58
16-<17 22 55 56 58 58 58 58 58
17-<18 20 57 57 58 58 58 58 58
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Canadian infants were similar, except the first 
and third months of age. Canadian infants seem 
to have had earlier motor development in the 
first months than Turkish infants, and they 
showed higher scores compared with Turkish 
infants across several age groups, but there was 
a statistically significant difference only in the 
first month and third month of age. Especially 
after the 6th month, AIMS scores were quite 
similar. To our knowledge, AIMS has not yet 
been validated in a Turkish population, and 
the current study is presented as a preliminary 
study to determine the AIMS scores of Turkish 
full-term infants.

AIMS is a discriminative scale used to assess 
gross motor development of children from 
birth to 18 months of age and provides 
total raw scores. The scale is performed by 
observing the spontanous movements of a 
child in different positions; it is inexpensive, 
practical, does not require excessive handling 

of the child, and can be completed in a short-
time.5,9,6 Due to these reasons, AIMS has been 
widely used as a measure of clinical outcomes 
and research, both in preterm and term infants 
around the world.9,10,13,18 Nevertheless, several 
studies indicated that AIMS normative data 
would be inadequate for children of different 
cultures.11,15,22,27 One such study by Fleuren et 
al.21 emphasized that new reference values 
of AIMS needed to be established for Dutch 
children, and the authors also suggested 
that all other European countries needed to 
determine the need for new reference values. 
Another study performed by Syrengelas et 
al.13 indicated that Greek infants showed gross 
motor maturity similar to Canadian infants. In 
contrast, Darrah et al.20, who developed AIMS, 
demonstrated that AIMS continued to perform 
remarkably similarly to previous studies. The 
authors asserted that the current normative 
values had remained valid for over 20 years and 
it might not be necessery to investigate ethnic 

Table III. Comparison of the mean-AIMS scores of Turkish and Canadian infants.

Age (months)
Turkish infants Canadian infants*

MT-MC p
n girls/boys MT SD n girls/boys MC SD

0-<1 21 11/10 4.1 0.76 22 9/23 4.5 1.37 -0.40 0.025
1-<2 39 15/24 6.97 1.38 56 29/27 7.3 1.96 -0.33 0.150
2-<3 32 16/16 8.78 2.72 118 58/60 9.8 2.42 -1.02 0.042
3-<4 23 12/11 11.96 3.74 90 45/45 12.6 3.29 -0.64 0.419
4-<5 20 7/13 17.15 4.1 122 53/69 17.9 4.15 -0.75 0.455
5-<6 23 13/10 22.04 4.92 189 109/80 23.2 4.75 -1.16 0.272
6-<7 20 4/16 27.45 5.24 225 106/119 28.3 5.50 -0.85 0.478
7-<8 20 13/7 33.05 6.54 222 102/120 32.3 6.85 0.75 0.614
8-<9 25 11/14 38.36 7.15 220 111/109 38.9 8.69 -0.54 0.709
9-<10 21 10/11 44.71 5.5 189 84/105 45.5 7.47 -0.79 0.521
10-<11 22 14/8 50.14 5.21 155 74/81 49.3 5.92 -0.84 0.460
11-<12 20 8/12 51.8 4.94 155 78/77 51.3 7.11 -0.50 0.656
12-<13 21 8/13 52.95 4.58 124 71/53 54.6 4.52 -1.65 0.115
13-<14 20 12/8 54.75 3.75 86 39/47 55.6 5.01 -0.85 0.324
14-<15 22 13/9 56.27 2.02 61 25/36 56.9 1.97 -0.63 0.162
15-<16 20 10/10 57.4 0.99 40 21/19 57.8 0.45 -0.40 0.088
16-<17 22 10/12 57.64 0.84 49 21/28 57.8 0.55 -0.16 0.376
17-<18 20 8/12 57.85 0.36 49 21/28 57.9 0.35 -0.05 0.549
MT = mean in Turkish infants; MC = mean in Canadian infants; n = number of participants; SD = standard deviation
*The mean AIMS-scores, n, and SD values of Canadian infant reported as in the AIMS manual (Reference 5: Piper MC, 
Darrah J. Motor Assessment of the Developing Infant. Philadelphia: WB Saunders, 1994: 205.)
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or international differences.20 It is important to 
note that the sample of this research published 
in 2014, consisted of Canadian infants, and it 
is not possible to compare the sample directly 
with international populations. However, 
it is clear that the original scores of AIMS 
should be used as they have been in the past.20 
Conflictingly, in 2016, Saccani et al.11 found 
that the AIMS scores of Brazilian and Canadian 
infants were different, and emphasized the 
need to create new reference values for AIMS 
scores of infants for different cultures. The 
authors also reported that the AIMS scores of 
Brazilian infants were significantly lower than 
the original AIMS scores in the first 3 months 
of life.11 The results of another study performed 
by Syrengelas et al.13 showed that Greek infants 
at 2-<3 months received significantly higher 
AIMS scores than Canadian infants, but there 
were no significant differences for the other age 
levels till 18 months, and the authors attributed 
these differences to possible variations in child-
rearing and parental care. 

Etnicity, child-rearing practices, and cultural 
differences could affect the gross motor 
development of infants.28,29 In addition, maternal 
care including the baby's sleep and play position, 
the time spent with the child, and the ability 
to play with toys are also important for the 
development of the child.11,30,31 De Kegel et al.22 
demonstrated that Flemish infants had lower 
AIMS scores than the Canadian norms, they 
also questioned the sleep and play positioning 
of infants, and postulated that the lower scores 
of Flemish infants were related to the sleep 
position and play time in different positions 
such as in the supine and prone position or in a 
sitting device. It is known that in some areas in 
Turkey, babies are swaddled in the early months 
and / or are not lain in the prone position. As a 
matter of fact, some babies who were brought 
to our clinic for a gross motor development 
assessment were swaddled. The sleep and play 
positions of the infants may be related to infant 
gross motor development, and ‘tummy time’ is 
an important position for developing the upper 

body strength in order to achieve movement 
against gravity.32,33 Although the sleep positions 
of children and also the time they spend on their 
tummy during awake periods were not known 
in present study, many parents reported that 
they had difficulty keeping their infant in the 
prone position while awake. Therefore, cultural 
differences such as swaddling, parent’s child-
rearing practices or socio-economic factors may 
play a role in the gross motor abilities of infants. 
In addition, although there was no statistically 
significant difference between the AIMS scores 
of Turkish and Canadian infants at 2 months 
of age, Turkish infants showed a lower motor 
performance than Canadian infants in the same 
age range. It should be kept in mind that the 
AIMS scores of Turkish infants were lower than 
the original AIMS scores in all age groups until 
the first 5 months of life, and it remains to be 
investigated as to whether this difference was 
clinically important or if it was a random result. 
Hovewer, the gross motor milestones were 
found similar across five diverse countries,34 

and another study35 found similar results across 
four countries including Turkey. It has also 
been reported in studies that environmental or/
and familial factors may adversely affect child 
development.36,37 Saccani et al.27 investigated 
gross motor development of Brazilian, Greek 
and Canadian infants assessed with AIMS, and 
reported that in the second year of life differences 
in the motor development were milder and at 15 
months of age were similar in the three groups. 
Whether the gross motor development domains 
vary in healthy children across different 
countries and different factors such as ethnicity, 
cultural or socio-economic factors has not been 
established. Further research is needed to make 
clear whether the AIMS score may be affected 
by different social, cultural or ethnic factors. 
This differences in the scores of Turkish and 
Canadian infants might be due to the fact that 
there is less movement performance capacity in 
the first months of life and fewer items can be 
evaluated in the subcategories. AIMS provides 
fewer items to assess gross motor development 
of infants within the first month of life.
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Another issue that should be considered is the 
opinions about the low sensitivity of AIMS in 
early life.11,38 According to a systematic review, 
it may be better to use more detailed tests 
such as the Bayley test or Test of Infant Motor 
Performance (TIMP) for the first months of 
life.38 Another study indicated that only a few 
items were suitable for assessing infants in the 
early months, and evaluations of gross motor 
development using AIMS from three to nine 
months of age were best.39 In the present study, 
the differences of AIMS scores between Turkish 
and Canadian infants in the first months of life 
may be due to the lack of sensitivity of AIMS.

The main limitation of the present study is 
that the sample of the study may not reflect 
the general AIMS scores of Turkish infants 
because the study was conducted in only one 
city in Turkey. The fact remains, however, the 
city from which the data were provided is 
the most populous metropolis in the country, 
and receives immigration from every city in 
the country. When considered from this point 
of view, the data collected from Istanbul may 
reflect a large part of the country, but data 
collected from different areas of the country 
may be more reliable in order to reach safe 
conclusions. In addition, the power analysis for 
this study was calculated on the basis of findings 
from a previous study13 with a 0.05 significance 
level, which found that 20 subjects for each 
age group could provide a power of 80%, and 
the study produced enough data to provide 
this power. Another limitation is that only one 
observer assessed all the infants, thus intra- 
and inter-observer consistency could not be 
evaluated. Finally, the effects of socioeconomic 
factors on motor development of infants were 
not investigated.

In conclusion, our findings suggest that AIMS 
can be used in Turkish children, especially 
after 4 months of age. However, this paper is 
presented as a preliminary study to compare 
AIMS results between Turkish and Canadian 
infants, and we strongly recommend that a 
validation study including cultural adaptations 
and data collected from different areas of the 

country should be performed in order to draw 
more reliable conclusions. AIMS can be used 
as a valuable, easy and functional assessment 
tool in the early identification of risky infants 
in maternity hospitals, routine health services 
or centers that privode early intervention 
in Turkey, as well as a basis for research 
studies. However, further studies are needed 
to determine if AIMS is valid for the greater 
Turkish infant population in different cities to 
assess gross motor development and determine 
developmental delays. In our opinion, one of 
the future goals should be to realize the Turkish 
validation of AIMS in a cohort of full-term and 
also preterm Turkish infants.
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