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Abstract 
In recent years, many tests have been developed to evaluate the mobility and 
functional capacity of children with Cerebral Palsy (CP). The Infant Motor 
Profile (IMP) is a recent qualitative infant kinetic behavior assessment for 
ages 3 to 18 months. Thus, the purpose of the present study is to determine 
the reliability of the IMP translated for the first time for Greek population, for 
infants aged 3 to 18 months in order to provide a reliable tool in the hands of 
experts. Twenty infants (11 girls and 9 boys) with average age ±12.75 months 
participated in the study. The Greek version of the IMP and a Nikon 5300 
digital camera for video recording were used for data collection. The results 
showed that there were no statistically significant differences between the two 
independent evaluators and that the Greek IMP had strong reliability. Overall, 
the results of the present investigation provided considerable evidence sug-
gesting that the Greek version of the IMP test is reliable and can be used to 
detect kinetic disorders in infants aged 3 to 18 months for the Greek popula-
tion. 
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1. Introduction 

Over the last 3 decades, perinatal care advancement and further development of 
neonatal intensive care units have led to increased premature infant survival 
rate, particularly in low birth weight premature infants (LBW) (BW < 1.500 g) 
and in extremely low birth weight infants (ELBW) (BW < 1.000 g), [1] (Hers-
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kindi, Greisen & Nielsen, 2015). Each premature infant that is released from the 
medical unit, will be in need of further close monitoring. Follow-up is a syste-
matic monitoring by a team of specialized medical stuff, which includes a pedia-
trician, a pediatrician specialized in development, and a specialized physiothe-
rapist as well as other specialized perinatal scientists. Perinatal complications in-
clude cerebral palsy, sensory and motor deficits, learning and behavior disord-
ers, and respiratory problems. Low gestational age and birth weight of the pre-
mature infant are related with higher risk of serious neurodevelopmental dis-
orders. Moreover, in premature infants with Intrauterine Growth Restriction 
(IUGR), neurodevelopmental disorders are more frequent and severe compared 
to premature infants with normal weight [2] (Schlapbach et al., 2011). 

Cerebral Palsy (CP) is a group of permanent cerebral disorders, which are at-
tributed to lesions or abnormal cerebral development during prenatal or peri-
natal stage. Symptoms include poor motor control, muscle stiffness and in some 
cases, skeletal deformations [3] (Koman, Smith, & Shilt, 2004). Various studies 
have shown that higher rates of CP are related with short gestational length and 
birth weight (<1500 g), as well as with twin births with a rate of 9.7 in 1000 
births [4] (Liu et al., 2000). For the evaluation of the mobility and functional ca-
pacity of infants with CP, several tests have been developed over the past years. 
Based on our knowledge on neuroplasticity during sensitive stages, an early in-
tervention in infants with CP is the best strategy [1] (Herskindi, Greisen, & 
Nielsen, 2015). 

Infant Motor Profile (IMP) is a recent test which evaluates motor behavior of 
infants aged 3 to 18 months. It can be used for the early detection and the deve-
lopmental evaluation of high-risk infants in terms of motor disorders, such as 
CP, or developmental coordination disorders. The evaluation consists of a 
15-min video of spontaneous motor behavior in supine, prone, standing, sitting 
and walking depending on infant’s age and functional capacity. In addition, IMP 
may also evaluate infant ability to reach, grasp and manipulate objects in supine, 
prone, and sitting position. IMP consists of 80 items and can be applied in in-
fants aged 3 to 18 months. Several studies, on the reliability and concurrent va-
lidity between IMP and Alberta Infant Motor Scale (AIMS) and the Touwen In-
fant Neurological Examination (TINE) have been published. Inter and in-
tra-reliability scores of the instrument were excellent (Spearman’s rho 0.90 for 
both; 95% CI 0.80 - 0.90 and 0.80 - 1.0 respectively, [5] De Graaf-Peters & Had-
ders-Algra, 2006). [6] Heineman, Bos, and Hadders’ (2008) study on the IMP 
validity compared to AIMS and TINE, revealed satisfactory inter and in-
tra-observer reliability. [7] Heinaman et al. (2013), examined IMP inter-observer 
reliability, but also examined the concurrent validity between IMP and AIMS. 
IMP reliability scores were satisfactory for all age groups compared with AIMS 
and typical neurological examination. [8] Hecker et al. (2016) investigated IMP 
inter and intra-observer reliability with a sample of infants aged 3 to 18 months. 
Spearman rank correlation showed excellent inter and intra-observer reliability 
for total IMP (r = 0.80 - 0.96) and performance subscale scores (r = 0.95 - 0.99) 
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and weak to strong reliability for the variability subscale (r = 0.30 - 0.92). Weak 
to fair reliability was obtained for the symmetry subscale (inter: r = 0.20 - 0.69 
and intra: r = 0.33 - 0.65). 

Thus, the aim of the present study was to examine the reliability of the Greek 
version of the IMP, with a sample of 3 to 18-month old infants. The IMP test will 
not only provide a reliable instrument for relevant practitioners for the evalua-
tion of infant motor behavior and the prediction of future motor disorders, but 
will also provide a reliable tool for assessing the effectiveness of rehabilitation 
intervention programs aiming to improving infant motor function. 

2. Method 
2.1. Participants 

Participants consisted of 20 infants (11 male and 9 female) with mean age of 
±12.75 months. The participant infants had not been previously diagnosed by 
neurologist or/and child neurologist. Most infants were premature between 28 
and 35 weeks and were hospitalized in the infant intensive care unit until they 
were 40 weeks old and their weight was approximately 2 kg. The clinicians that 
were treating them suggested an IMP evaluation. 

2.2. Instrument 

Data were obtained with the use of the following instruments; 1) The Greek ver-
sion of the IMP. Infant motor assessments were made via video recordings of 
approximately 15 minutes spontaneous motor behavior when infants were in 
supine, prone, sitting, standing, and walking depending of their age and func-
tional capacity. In addition, reaching, grasping and object manipulation were 
assessed in supine and in sitting positions. The evaluation of the 80 IMP items is 
video-based, and the test is applicable to infants aged 3 to 18 months; 2) For the 
infant video recordings, a digital camcorder (Nikon 5300) was used. 

2.3. IMP Adaptation Procedure 

First, bilingual experts in paediatric physiotherapy translated the English version 
of the IMP into Greek, and then two independent bilingual interpreters, also ex-
perts in the domain of paediatric physiotherapy, translated the same instrument 
back into English. The original English version was then compared with the 
back-translated version and errors and discrepancies were identified. The 
back-translation comparison process was repeated until all discrepancies were 
eliminated. The final version exhibited no contradictions with the original Eng-
lish version of the measures when back-translated. 

2.4. Data Analysis 

To examine the reliability of the IMP translated into Greek, intra-rater and in-
ter-rater reliability scores were computed via intra-class correlation coefficients 
(ICC), using two-way random model, with absolute agreement. Poor ICC values 
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are considered scores below 0.50, whereas values from 0.50 to 0.75 are consid-
ered moderate and above 0.75 are considered as good [9] (Portney & Watkins, 
2009). The significance of the results was determined by a 95% confidence in-
terval (CI) using SPSS v.22. 

3. Results 

Results reveal moderate to excellent agreement for all IMP subscales and sample 
ages. As for the pilot testing of the Greek version of the IMP, results (Table 1) 
showed moderate to excellent agreement for all subscales except Variability 
which resulted in poor agreement. 

As for the main study of the Greek version of the IMP (Table 2 & Table 3), 
results showed moderate to excellent agreement for all subscales and sample 
ages. As for the intra-observer agreement scores (Table 4), results were mod-
erate to excellent for both observers. 

4. Discussion 

In the present study, we examined the reliability of the Greek version of the 
IMP test, using a sample of infants aged 3 to 18 months. Our aim was to pro-
vide practitioners with a reliable instrument for the evaluation of infant motor 
behavior and the prediction of future motor disorders, but also to provide a 
reliable tool for assessing the effectiveness of rehabilitation intervention pro-
grams aiming at improving infant motor function. Results showed no signifi-
cant differences between observers suggesting that the Greek version of IMP 
has strong reliability. In particular, results revealed a strong inter-agreement 
score in total IMP, performance, variation, symmetry, adaptability, and fluen-
cy subscale scores. Regarding 12 to 18 months old infants, results showed 
strong reliability, with ICC scores ranging from 0.785 to 0.961, while in ages 3 to 
12 months, ICC scores also showed a robust agreement between raters ranging 
from 0.805 to 0.970. These results are in line with ([6], Heineman, Bos & Hadders 
(2008); [10] Heineman, Bos & Hadders-Algra (2011)), where IMP ability to detect 
pathologies in infants was highly significant (p < 0.001), particularly in the 
 
Table 1. Pilot study ICC scores for the Greek version of the IMP for all subscales and 
sample ages. 

Variable 18 months (n = 4) 16 months (n = 1) 

1) Total IMP 0.972 [0.79, 0.97] 0.937 [0.56, 0.91] 

2) Performance 0.998 [0.92, 0.98] 0.999 [0.98, 0.99] 

3) Variation 0.865 [0.12, 0.94] 0.218 [−0.56, 0.61] 

4) Symmetry 0.999 [0.98, 0.99] 1 [1.00, 1.00] 

5) Adaptability 0.999 [0.99, 0.99] 1 [1.00, 1.00] 

6) Fluency 999 [0.98, 0.99] 1 [1.00, 1.00] 

Note: Figures in brackets denote 95% confidence interval. 
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Table 2. Main study ICC scores for the Greek version of the IMP for all subscales, ages 12 
to 18 months. 

Variables 
18 months 

(n = 6) 
17 months 

(n = 2) 
16 months 

(n = 1) 
15 months 

(n = 2) 
13 months 

(n = 1) 
12 months 

(n = 1) 

1) Total IMP 
0.785 

[0.54, 0.99] 
0.839 

[0.75, 0.99] 
0.936 

[0.82, 0.98] 
0.909 

[0.74, 0.99] 
0.939 

[0.75, 0.93] 
0.961 

[0.85, 0.96] 

2) Performance 
0.892 

[0.81, 0.94] 
0.949 

[0.73, 0.97] 
0.977 

[0.97, 0.99] 
0.881 

[0.46, 0.94] 
0.874 

[0.54, 0.94] 
0.971 

[0.87, 0.98] 

3) Variation 
0.713 

[0.51, 0.85] 
0.504 

[0.09, 0.75] 
0.642 

[0.19, 0.84] 
0.854 

[0.73, 0.92] 
0.963 

[0.91, 0.99] 
0.940 

[0.82, 0.99] 

4) Symmetry 
0.986 

[0.83, 0.99] 
0.756 

[0.22, 0.95] 
0.999 

[0.98, 0.99] 
0.965 

[0.71, 0.99] 
0.972 

[0.81, 0.99] 
0.975 

[0.91, 0.99] 

5) Adaptability 
0.533 

[0.09, 0.81] 
0.999 

[0.98, 0.99] 
0.999 

[0.98, 0.99] 
0.907 

[0.49, 0.96] 
0.888 

[0.51, 0.96] 
0.921 

[0.63, 0.97] 

6) Fluency 
0.801 

[0.48, 0.96] 
0.989 

[0.35, 0.94] 
0.999 

[0.98, 0.99] 
0.942 

[0.53, 0.98] 
0.999 

[0.98, 0.99] 
0.999 

[0.98, 0.99] 

Note: Figures in brackets denote 95% confidence interval. 

 
Table 3. Main study ICC scores for the Greek version of the IMP for all subscales, ages 
8.5 to 3 months. 

Variables 
80.5 months 

(n = 3) 
50.5 months 

(n = 1) 
40.5 months 

(n = 1) 
4 months  

(n = 1) 
3 months 

(n = 1) 

1) Total IMP 
0.917 

[0.45, 0.98] 
0.959 

[0.84, 0.95] 
0.970 

[0.84, 0.96] 
0.843 

[0.88, 0.93] 
0.805 

[0.50, 0.89] 

2) Performance 
0.915 

[0.46, 0.96] 
0.993 

[0.98, 0.99] 
0.981 

[0.91, 0.99] 
0.945 

[0.87, 0.98] 
0.617 

[0.29, 0.89] 

3) Variation 
0.908 

[0.43, 0.96] 
0.889 

[0.76, 0.97] 
0.895 

[0.61, 0.91] 
0.812 

[0.62, 0.91] 
0.869 

[0.73, 0.96] 

4) Symmetry 
0.897 

[0.50, 0.99] 
0.967 

[0.75, 0.99] 
0.988 

[0.95, 0.99] 
0.972 

[0.81, 0.99] 
0.892 

[0.42, 0.97] 

5) Adaptability 
0.899 

[36, 0.96] 
0.949 

[0.74, 0.98] 
0.999 

[0.96, 0.99] 
0.864 

[0.43, 0.95] 
0.999 

[0.99, 0.98] 

6) Fluency 
0.969 

[0.52, 0.97] 
0.999 

[0.98, 0.99] 
0.999 

[0.98, 0.99] 
0.936 

[0.51, 0.98] 
0.651 

[0.07, 0.91] 

Note: Figures in brackets denote 95% confidence interval. 

 
variation and performance subscales, as in the present study. Furthermore, [11] 
Hielkema et al. (2011), found that in all ages, AIMS scores correlated poorly with 
total IMP scores (Spearman’s q 0.36 - 0.55), but with the IMP Performance 
subscale they correlated moderate to high (Spearman’s q 0.47 - 0.84) which con-
tradicts present study as total IMP agreement scores were excellent (ICC = 0.785 
- 0.970). Finally, the results of the present study are in line with [8] Hecker et al. 
(2016) study, as Spearman’s rank correlation results showed strong inter and in-
tra-rater agreement in total IMP (r = 0.80 - 0.96) and performance subscale and 
fair to strong agreement in variability subscale. Weak correlations were reported 
for both inter and intra-observer agreement symmetry. 
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Table 4. Intra-observer ICC scores for all IMP subscales and ages. 

Variables 
Observer Α Observer Β 

18 months 
(n = 4) 

16 months 
(n = 1) 

18 months 
(n = 4) 

16 months 
(n = 1) 

1) Total IMP 
0.951 

[0.83, 0.99] 
0.984 

[0.85, 0.99] 
0.932 

[0.41, 0.99] 
0.705 

[0.43, 0.99] 

2) Performance 
0.989 

[0.96, 0.99] 
0.997 

[0.89, 0.99] 
0.935 

[0.89, 0.96] 
0.994 

[0.86, 0.97] 

3) Variation 
0.931 

[0.88, 0.96] 
0.985 

[0.96, 0.99] 
0.929 

[0.88, 0.96] 
0.973 

[0.94, 0.98] 

4) Symmetry 
0.910 

[0.79, 0.97] 
0.960 

[0.85, 0.98] 
0.912 

[0.81, 0.97] 
0.956 

[0.84, 0.98] 

5) Adaptability 
0.924 

[0.83, 0.97] 
0.983 

[0.94, 0.99] 
0.924 

[0.85, 0.96] 
0.958 

[0.88, 0.98] 

6) Fluency 
0.999 

[0.88, 0.99] 
999 

[0.98, 0.99] 
961 

[0.41, 0.98] 
0.600 

[0.43, 0.91] 

Note: Figures in brackets denote 95% confidence intervals. 

 

5. Conclusion 

Overall, the results of the present research provided considerable evidence sug-
gesting that the Greek version of IMP test is reliable and can be used to detect 
kinetic disorders in infants aged 3 to 18 months. 
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