
Revista de Investigación e Innovación en Ciencias de la Salud · Volume 7, Number 1, 2025 · https://doi.org/10.46634/riics.327
1

RESEARCH ARTICLE
OPEN ACCESS

Metric Properties of the Test of Infant Motor 
Performance in Colombian Children
Propiedades métricas del Test de Desarrollo Motor en 
niños colombianos
María Eugenia Serrano-Gómez1, 2 , Martha Lucía Acosta-Otálora1 , 

Mónica Yamile Pinzón-Bernal3 , Luisa Matilde Salamanca-Duque3 , 

Maritza Quijano Cuéllar4 ,  Jouvelly Catalina Malpica-Ríos4

1 Facultad de Enfermería y Rehabilitación; Universidad de La Sabana; Chía; Cundinamarca; Colombia.

2 Facultad de Psicología Ciencias de la Educación y del Deporte Blanquerna; Universidad Ramon Llull; Barcelona; España.

3 Universidad Autónoma de Manizales; Manizales; Colombia.

4 Hospital Universitario de La Samaritana; Bogotá; Colombia.

Abstract

Objective. The objective of  this research was to determine the metric properties of  
the Test of  Infant Motor Performance (TIMP) adapted to Colombian Spanish. 

Methods. This study evaluated a diagnostic test through analyses of  metric proper-
ties, i.e., internal consistency, interrater reliability and concurrent validity. The unit 
of  analysis was the Test of  Infant Motor Performance. A sample of  112 children 
between 36 weeks postmenstrual age and 4 months of  age was assessed. Two expert 
evaluators in the area of  child neurorehabilitation, with expertise and training in the 
application of  the instrument, participated. The internal consistency analysis was 
performed using Cronbach’s alpha coefficient. The interrater reliability evaluation 
was performed by calculating intraclass correlation coefficients. The Pearson correla-
tion coefficient was used to determine concurrent validity. The analyses of  the data 
obtained were performed using SPSS version 27.0.

Results. The Cronbach’s α was between 0.61 and 0.84. For the reliability, the in-
strument revealed an intraclass correlation coefficient between 0.54 and 0.93. The 
concurrent validity showed a Pearson correlation coefficient of  0.82.

Conclusions. The TIMP adapted to Colombian Spanish is a valid and reliable 
instrument that can be used for the assessment of  motor performance in children.
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Resumen

Objetivo. El objetivo de esta investigación fue determinar las propiedades métricas 
del Test de Rendimiento Motor Infantil (TIMP) adaptado al español de Colombia. 

Métodos. Este estudio evaluó una prueba diagnóstica mediante análisis de propie-
dades métricas, es decir, consistencia interna, confiabilidad interevaluadores y validez 
concurrente. La unidad de análisis fue el Test de Rendimiento Motor Infantil. Se eva-
luó una muestra de 112 niños de entre 36 semanas de edad postmenstrual y 4 meses 
de edad. Participaron dos evaluadores expertos en el área de la neurorrehabilitación 
infantil, con experiencia y formación en la aplicación del instrumento. El análisis de 
consistencia interna se realizó mediante el coeficiente alfa de Cronbach. La evaluación 
de la fiabilidad entre evaluadores se realizó mediante el cálculo de los coeficientes de 
correlación intraclase. Para determinar la validez concurrente se utilizó el coeficiente 
de correlación de Pearson. Los análisis de los datos obtenidos se realizaron con el pro-
grama SPSS versión 27.0.

Resultados. El α de Cronbach se situó entre 0,61 y 0,84. En cuanto a la fiabilidad, 
el instrumento arrojó un coeficiente de correlación intraclase entre 0,54 y 0,93. La 
validez concurrente arrojó un coeficiente de correlación de Pearson de 0,82.

Conclusiones. El TIMP adaptado al español colombiano es un instrumento válido 
y confiable que puede ser utilizado para la evaluación del desempeño motor en niños.

Palabras clave

Test de Desarrollo Motor Infantil; psicometría; reproducibilidad de los resultados; 
validez de los resultados; habilidades motoras; nacimiento prematuro; fisioterapia; 
confiabilidad inter evaluadores; riesgo neurológico.

Introduction

Timely responses arise from the early diagnosis and implementation of  professional 
judgment based on critical reasoning regarding the health condition of  an individual. 
To achieve this, a methodical and rigorous process that incorporates personal and 
contextual elements is necessary. Among these, it is essential to recognize risk factors 
that may influence the development of  health conditions.

The neonatal and postnatal stages are of  great importance for development. The 
timely and pertinent response to possible complications or risk indicators can mini-
mize sequelae and positively impact the quality of  life of  neonates and their family.

The World Health Organization (WHO) estimates that among newborns who are 
products of  pregnancies classified as “high risk,” 3 to 5% are born at neurological 
risk. A newborn with high neurological risk is considered to have a history that can 
influence his or her development and favor outcomes related to cognitive, motor, 
sensory or behavioral limitations, which may be transitory or permanent [1].

There are several factors that are associated with neurological risk in neonates. 
Among these, low birth weight and premature birth play important roles and predis-
pose neonates to the development of  functional conditions with some type of  limita-
tion [2].
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According to the Global Action Report on Premature Births, approximately 15 million 
children are born prematurely each year; approximately 7% of  these children die, and many 
others suffer some type of  physical or cognitive disability, resulting in high family and social 
costs [3]. In Colombia, premature births account for 9.07% of  live births [4].

Regardless of  gestational age, it is important to identify neurological risk early because the 
mechanisms of  neuronal plasticity in the first months of  life play fundamental roles in the cre-
ation of  brain engrams conducive to the optimization of  development and provision of  neural 
resources for adaptation and functional reorganization [5].

For this, the early detection of  neurological risk requires the use of  valid and reliable mea-
surement instruments, which allow guiding the diagnosis and implementation of  interactive 
plans to prevent sequelae, functional limitations and disability and favor the integral develop-
ment of  the child and his or her quality of  life [6].

The above is consistent with the support offered in the Guide for Physical Therapy Practice 
of  the American Physical Therapy Association (APTA) regarding the importance of  issuing 
a timely and accurate diagnosis, which leads to the establishment of  early interventions and 
contributes to the neuromotor and sensorimotor development of  the child [7].

There are several assessment instruments that measure neuromotor function in children 
during their first months of  life, but it is important to use validated and reliable tools in the 
language of  the context in which they are applied to ensure sound decisions regarding neuro-
motor function to facilitate development and improve prognosis. 

As stated above, there is a sizable rate of  premature births in Colombia, and the health 
programs for this population do not have standardized, valid, and reliable assessment tools to 
be used before the child reaches the corrected age of  40 weeks. This limits the possibility of  an 
early intervention and the potential effect of  neuroplasticity for the child’s neurodevelopment.

The above was considered as a decision criterion to guide the choice of  the Test of  Infant 
Motor Performance (TIMP; Prueba de Rendimiento Motor Infantil -PRMI- in Spanish) as 
the instrument to be studied in this research. In addition to evaluating neuromotor function 
after the age equivalent to term (40 weeks postconception), the TIMP is one of  the few tools 
that allows assessing this category in premature children from week 34 postconception and 
has proven to be a tool with high sensitivity and specificity and high predictive power about 
neurological risk [8,9]. 

It is worth noting that the TIMP is listed as a pediatric assessment tool in the International 
Classification of  Functioning, Disability and Health (ICF) and by the pediatric section of  the 
APTA [10]. 

A version of  the TIMP is available in Colombia; this version was translated, cross-culturally 
adapted and validated, with metric properties similar to those for the original version. The ad-
justments to Colombian Spanish were applied mainly from a semantic perspective. The back-
translation stage and the validation did not show significant discursive problems. With this, 
the translation and cross-cultural adaptation was considered successful from the perspec-
tives of  validity and appearance for the Colombia context [11]. 

The objective of  this research was to determine the internal consistency, interrater reli-
ability and concurrent validity of  the Test of  Infant Motor Performance adapted to Colombian 
Spanish when used to assess children up to 4 months of  age.
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Methods

This is an instrumental study [12]. The TIMP —version adapted to Colombian Spanish 
(PRMI)— was assessed through analyses of  metric properties for its internal consistency, in-
terrater reliability, and concurrent validity. 

The PRMI version for Colombia, developed from the official versions in English and in 
Spanish (Spain), is a valid, reliable, and culturally appropriate tool [11].

To calculate the sample size, the recommendation by Kline [13] was taken into account, i.e. 
the number of  subjects aimed to be at least double or triple the number of  variables in the mea-
surement instrument. The present investigation then decided to consider a number of  subjects 
that represented three times the variables contained in the test. Considering that the TIMP 
contains 42 variables but 6 of  these are the same variable applied to each of  the hemibodies, 
36 variables were examined for the calculation of  the sample size, along with a 4% estimated 
dropout rate. For this reason, the metric properties of  the TIMP were analyzed based on a 
sample of  112 children, between 36 weeks postmenstrual age and 4 months of  age from the 
cities of  Bogotá and Manizales in Colombia. These children were assessed at the Hospital de 
La Samaritana (an axis for a network of  37 hospitals in the department of  Cundinamarca and 
a point of  reference in health, offering coverage within 116 municipalities in Colombia) and at 
the Corporación Sagrada Familia, a Non-Governmental Organization. The assessment was 
conducted between February and August 2021 using a single video recording per participant.

The participants were selected deliberately, considering their total meeting of  the following 
inclusion criteria: children up to 4 months of  age, children born prematurely and at term, 
female or male, hemodynamically stable and discharged from the health institution, and chil-
dren whose parents or legal guardians authorized their participation in the study.

The exclusion criteria were children with health conditions that made assessment difficult 
(e.g., fever, pain, and sepsis) and children with chromosomal syndromes.

Variables

The study variables included sex, type of  birth by gestational age, corrected age for pre-
mature children and chronological age for term children, health conditions, the city of  as-
sessment and the area of  origin (urban or rural). The main variables of  the study were the 
observed and elicited items of  the PRMI and of  the Alberta Infant Motor Scale.

Evaluators

Two evaluators with expertise in the area of  child neurorehabilitation, who performed a prior 
training process through the TIMP online platform (https://www.thetimp.com/products-for-
therapists#!/The-TIMP-Online-Individuals/p/56137131/category=100056112), participated.

Additionally, 5 observation sessions of  children under 4 months of  age were carried out to 
acquire skills in the use of  the instrument and to standardize the test criteria.

Instruments

Sociodemographic questionnaire

A questionnaire for sociodemographic variables was conducted through an interview with the 
mother or legal guardian of  the child, through which some clinical and demographic charac-
teristics of  the child and their family were identified.

https://www.thetimp.com/products-
for-therapists#!/The-TIMP-Online-Individuals/p/56137131/category=100056112
https://www.thetimp.com/products-
for-therapists#!/The-TIMP-Online-Individuals/p/56137131/category=100056112
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The instrument used to gather data was the product of  the translation and cross-cultural 
adaptation of  the TIMP into Colombia Spanish (PRMI in Spanish). In addition, the Alberta 
Infant Motor Scale (AIMS) was used as a reference test to determine the concurrent validity 
of  the PRMI.

Test of  Infant Motor Performance

The TIMP was designed by Suzann Campbell, Gay Girolami, Thugi Kolobe, Elisabeth 
Osten, and Maureen Lenke in 1995. The instrument, which was originally in English, has 
been officially translated into Portuguese, French, and Spanish and allows the evaluation of  
the motor performance of  children born at term and premature from week 34 postmenstrual 
until 4 months of  age. The TIMP has 42 items grouped up in two sections: 13 observed items 
concerning spontaneous activities in the infant and evaluated through observation without 
manipulation, and 29 provoked items that must be induced through provocation maneuvers. 
The test evaluates the motor performance of  children, including postural control and selective 
motor control through the observation and provocation of  movement patterns essential for 
the development of  functional activities. The TIMP has been shown to discriminate the 
severity of  motor impairment, to diagnose delays in motor development, to predict motor 
performance, and to measure the effects of  interventions and has been used to educate 
parents about their child’s motor development and to research motor development in clinical 
trials [8,14]. It is a noninvasive clinical evaluation instrument with minimal requirements and 
adequate metric properties that ensures consistent and significant results in relation to the 
motor repertoire of  children who exhibit neuromotor alterations and a greater risk of  long-
term disability [15-17].

The items of  the TIMP are grouped into 7 categories: 1) spontaneous activity/observed 
items (Items 1-13); 2) alignment-head control (Items 14-18); 3) head and trunk control in the 
supine position (Items 19-27); 4) rolling (Items 28-31); 5) antigravity control of  the head, trunk 
and hip (Items 32-34); 6) head and trunk control in the prone position (Items 35-39); and 7) 
lateral control of  the head and standing (Items 40-42). The above, obtained from TIMP On-
line, were devised by Suzann Campbell [8].

The total score is obtained by summing the scores for all items contained in the 2 sec-
tions (ranging from 0 to 142 points) and is interpreted using a table of  percentiles. The delay 
threshold corresponds to the 25th percentile. When a child is in an environment that allows the 
adequate demonstration of  his or her motor repertoire, the application time varies between 
20 and 45 minutes [8].

In general, the TIMP is considered an instrument par excellence for the evaluation of  mo-
tor performance and the determination of  the need for intervention at an early age in at-risk 
infants [17]. 

The TIMP has traditionally been shown to have adequate metric properties for its applica-
tion in children up to 4 months of  age [11,14-22]. It is sensitive to changes in the development 
of  functional motor skills depending on age and to the risk of  low performance results or 
motor performance [23]. In addition to its adequate validity and reliability properties, it has 
important predictive value. It has been shown, for example, that TIMP scores at 12 weeks of  
corrected age predict motor outcomes at 1 year and 5 years of  age [24].

A prospective study conducted with high-risk premature infants found that the scores ob-
tained through this instrument, applied at 10 to 15 weeks of  corrected age, were significantly 
related not only to motor results but also to cognitive and language outcomes at 2 years of  
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corrected age [14]. The results show that the TIMP is a relevant instrument for predicting 
outcomes related to motor performance [25] and to other areas of  development, such as cog-
nition and communication. Children who exhibit poorer motor performance in the TIMP at 
3 months of  age may be more likely to have adverse neurodevelopmental outcomes at 2 years 
of  age or older [14].

Alberta Infant Motor Scale (AIMS)

This scale was developed by Martha Piper and Johanna Darrah in 1994 and is designed to 
evaluate the gross motor development of  children (born at term and premature) from full-term 
to 18 months. The AIMS is applied in the prone, supine, sitting and bipedal positions and con-
tains a total of  58 items that must be evaluated considering 3 attributes: posture, weight transfer, 
and antigravity movement. Its application is carried out through the observation of  the motor 
repertoire demonstrated by the child, the results of  which determine the “motor window of  the 
infant.” The results are interpreted using a table of  percentiles, and the application time varies 
between 15 and 20 minutes when the evaluator is experienced and the disposition of  the child 
readily allows the assessment [26-33].

Ethical Considerations

The current study was approved by the Committee of  Ethics in Research of  the Univer-
sidad de La Sabana, Act # 65 of  2018 and registry code number ENF-23-2017; by the 
Bioethics Committee of  the Universidad Autónoma de Manizales, Act # 088 of  2019 and 
by the Committee of  Ethics in Research of  the La Samaritana University Hospital, Act # 
02-2020. All of  the infants’ parents were made aware of  the project’s objective and pro-
cedures; they all signed the informed consent form voluntarily after reading it and having 
it explained to them. This research considered the international guidelines for ethics in 
scientific writing, as well as those to maintain the integrity and confidentiality of  all partici-
pants for the study, in consideration of  the privacy and autonomy principles established by 
the Declaration of  Helsinki and the guidelines of  Resolution 8430 of  1993 by the Health 
Ministry of  Colombia [34,35].

Procedure

Between the months of  February and August 2021, the researchers assessed the children us-
ing a single video recording per participant. The duration of  each assessment ranged from 
20 to 45 minutes. During the first minutes, each child was assessed through the AIMS, which 
took a short time given the motor repertoire for their age range. Afterwards, an evaluator ap-
plied the PRMI on a gurney in a warm and quiet space, with the child wearing only diapers 
and a tank top while awake and calm (Brazelton state 4); the other evaluator recorded the 
necessary video. Items used for the test included a small red ball, a squishy and squeaky toy, 
a baby rattle, and a soft cloth following the standardized guidelines for the test. The preterm 
infants were evaluated according to their corrected age while chronological age was used for 
term infants.

To analyze interrater reliability and internal consistency, the evaluators observed each vid-
eo and completed the PRMI independently. To analyze concurrent validity, the evaluators 
also completed the AIMS, considered a reference test for the motor evaluation of  children 
during their first year and a half  of  postnatal life [24,28-33].
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Analysis

Reliability was assessed through internal consistency and interrater reliability. Internal consis-
tency was determined using Cronbach’s alpha coefficient (α). Interrater reliability was assessed 
by calculating the Intraclass Correlation Coefficient that allows the measurement of  the agree-
ment between 2 or more quantitative assessments obtained from different raters. Values between 
0.41 and 0.60 indicate that the reliability or agreement between the measurements is moderate; 
values between 0.61 and 0.8 indicate that the reliability or agreement is substantial; and values 
between 0.81 and 0.99 indicate that the reliability or agreement is almost perfect [36].

Concurrent validity was assessed by calculating the Pearson correlation coefficient, which 
ranges from -1 to 1; the closer the results are —in relative terms— the greater the degree of  
validity. To obtain the results of  the assessments of  the children, their raw scores were used 
as the measurement; therefore, the analysis was done considering a ratio scale for the PRMI 
and the AIMS [37].

Results

To interpret the results, the items of  the PRMI were grouped into 7 categories: 1) sponta-
neous activity/observed items; 2) alignment-head control; 3) head and trunk control in the 
supine position; 4) rolling; 5) antigravity control of  the head, trunk and hip; 6) head and trunk 
control in the prone position; and 7) lateral control of  the head and standing.

Sociodemographic and clinical characteristics of  the sample

This study included 112 children assessed at the Hospital de La Samaritana and at the 
Corporación Sagrada Familia in Bogota and Manizales, Colombia. Mean age was 2.08 
months with a minimum -4 weeks (36 weeks postmenstrual age) and a maximum 17 weeks (4 
month corrected or post-term age). 

In terms of  sex and city of  assessment, the sample was uniform, with low selection bias. 
Regarding area of  origin, most of  the children came from the urban areas; the majority 
of  the mothers had complete secondary schooling and reported a middle socioeconomic 
status (Table 1).

Clinical variables

Clinical variables such as type of  birth by gestational age and health conditions were regis-
tered. Regarding gestational age, most of  the children were born at term. Regarding health 
conditions, 5.4% of  the children were diagnosed with low birth weight, and 13.4% were 
diagnosed with other medical diagnoses, such as bleeding sequelae, cerebral hypoxia, neona-
tal infection, intrauterine growth restriction, endocrine and metabolic disorders, congenital 
syphilis, toxoplasmosis, agenesis of  the auricle, horseshoe kidney, congenital clubfoot, and 
persistent foramen ovale (Table 2).

Internal consistency

For all categories, Cronbach’s α was between 0.61 and 0.84, demonstrating an internal con-
sistency that ranged from substantial to almost perfect (Table 3).
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Interrater reliability

The intraclass correlation coefficients for the categories in which the items of  the PRMI 
are grouped were as follows: Category 1, 0.54 (moderate agreement); Category 2, 0.88 
(almost perfect agreement); Category 3, 0.8 (substantial agreement); Category 4, 0.9 (al-
most perfect agreement); Category 5, 0.81 (almost perfect agreement); Category 6, 0.93 
(almost perfect agreement) and Category 7, 0.69 (substantial agreement). Overall, the 
IIC for the provoked items (Categories 2-7) was 0.93, representing almost perfect agree-
ment between the evaluators (Table 4).

Table 1. Sociodemographic variables of the study participants.

 Sociodemographic variables
Sample (n = 112)

Absolute 
frequency

 Relative 
frequency (%)

 Sex
 Male 57 50.9

 Female 55 49.1

 City of assessment
 Manizales 55 49.1

 Bogotá 57 50.9

Area of origin
Rural 20 17.9

Urban 92 82.1

Socioeconomic status
Low 52 46.4

Middle 60 53.6

Mother’s education level

Complete elementary 
schooling

23 20.5

Complete secondary schooling 74 66.1

Higher education 15 13.4

Note. Source: Own elaboration.

Table 2. Clinical variables.

 Sociodemographic variables
Sample (n = 112)

Absolute 
frequency

 Relative 
frequency (%)

Type of birth by 
gestational age

 Full-term birth 68 60.7

 Premature birth 44 39.3

Health conditions

 Without medical diagnosis 47 41.9

 Prematurity 44 39.3

 Low birth weight 6 5.4

 Other diagnoses 15 13.4

Note. Source: Own elaboration.
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Concurrent validity

The Pearson Correlation Coefficient for concurrent validity was 0.82 (p < 0.001), indicating 
a highly positive correlation between the PRMI and AIMS (Figure 1).

Discussion

Early and timely diagnoses require valid and reliable instruments to detect neuromotor risk 
and predict the development of  children in the short and medium terms. To ensure accu-
racy, it is important for instruments to have translated and cross-culturally adapted versions. 
Therefore, the objective of  this research was to determine the internal consistency, interrater 
reliability, and concurrent validity of  the Test of  Infant Motor Performance adapted to Colombian 
Spanish (PRMI) when used to assess children up to 4 months of  age.

The results of  this study showed that the PRMI has an internal consistency between sub-
stantial and almost perfect (Cronbach’s α of  0.70 for the observed items and between 0.61 
and 0.84 for the provoked items). A similar finding was reported by a study conducted with 
children in Brazil when applying the Portuguese version of  the TIMP; the internal consis-
tency was between substantial and almost perfect (Cronbach’s α of  0.71 for the observed 

Table 3. Results for the internal consistency of the PRMI.
 DIMENSION  α CRONBACH

 Category 1 0.70

 Category 2 0.84

 Category 3 0.61

 Category 4 0.73

 Category 5 0.70

 Category 6 0.77

 Category 7 0.80

Note. Source: Own elaboration.

Table 4. Results for the interrater reliability of the PRMI.

Dimension
Intraclass Correlation 
Coefficient

Type of 
Agreement

IC (95%) P Value

 Category 1. Total 
Observed Items

0.54 Moderate (0.33-0.68) 0.000

 Category 2 0.88 Almost perfect (0.82-0.92) 0.000

 Category 3 0.8 Substantial (0.7-0.86) 0.000

 Category 4 0.9 Almost perfect (0.86-0.93) 0.000

 Category 5 0.81 Almost perfect (0.73-0.87) 0.000

 Category 6 0.93 Almost perfect (0.9-0.95) 0.000

 Category 7 0.69 Substantial (0.55-0.79) 0.000

 Total Provoked Items 0.93 Almost perfect (0.9-0.95) 0.000

Note. Source: Own elaboration.
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items and 0.98 for the provoked items) [16]. For the Spanish version, Echevarría reported an 
internal consistency greater than 0.95, a value that, likewise, confirms an almost perfect degree 
of  correlation between the items [9]. According to the study conducted in Nepal, Alphas for 
the TIMP total scores were 0.72 for infants born preterm and 0.76 in those born to term [17]. 
Additionally, the TIMP´s Persian version exhibited a high internal consistency (α = 0.82) when 
applied to Persian children [38]. 

Regarding the reliability of  the PRMI, the results of  this study showed high levels of  agree-
ment between the raters (interrater reliability): within the moderate range for the observed 
items and almost perfect range for the provoked items. Similarly, the reliability results for a 
Brazilian study conducted with local children indicated a high level of  agreement between the 
evaluators: the ICCs were between 0.65 and 0.99, with the lowest scores being those obtained 
for the observed items (ICCs between 0.65 and 0.83) [16]. These similarities remained in yet 
another study conducted in Nepal with local children, with ICCs >0.93 [17]. Its metric prop-
erties have also been evaluated in Persian children with high results for its intra and inter-rater 
reliability (ICC = 0.98, Kappa = 0.93) and test-retest reliability (ICC = 0.98) [38]. 

Likewise, other studies have found that the TIMP is a reproducible instrument, with vary-
ing ICC values, i.e., 0.79 [39], 0.95 [40] and 0.99 [18]. 

In addition to the above, a study of  the reliability of  the TIMP showed that the tests can 
be administered safely and effectively in children with hypotonia and weakness, such as type 
I spinal muscular atrophy; the results indicated that the interrater reliability had an overall 
weighted Kappa of  0.61 (95% CI: 0.59–0.63) [41].

Regarding concurrent validity, the results of  this study showed that the PRMI and AIMS 
are positively correlated (Pearson Correlation Coefficient of  0.82). This value was higher 
than those obtained by Campbell & Kolobe, who reported correlation coefficients of  0.64 
between the scores of  the 2 instruments and of  0.60 between the TIMP scores and the 
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Figure 1. Concurrent validity results for the PRMI.
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percentile ranges of  the AIMS; likewise, the agreement corrected by chance (Kappa Coef-
ficient) between the 2 instruments was 0.41 [21]. In addition to this, there´s evidence that 
supports the content validity and face validity of  the TIMP having been confirmed by an 
expert’s panel and 10 therapists in Persia [38].

The TIMP is a standardized test that requires expertise from the examiner and precise 
handling so that its administration does not suppose a bias, altering the results of  the test. Due 
to this, the level of  agreement between examiners in the present study reflects the relevance of  
previous training for evaluators; the recommendations contained in both the user manual and 
the TIMP Online developed by Suzann Campbell provide valuable information to apply the 
instrument and obtain reproducible measurements. Likewise, the results from this study illus-
trate how the protocol designed for data collection was adequate, as it allowed the conception 
of  a process aiming towards the proper administration of  the test from the evaluators, which 
reduced the risk of  examiner bias.

In this study, the internal consistency of  the observed items of  PRMI was lower than the in-
ternal consistency for other categories, similar to how the study carried out in Brazil reported 
it [16]. This may be due to the fact that the items from this category are more variable than 
for the other categories in terms of  their nature and presentation; it includes spontaneous 
movements, general movements with predictive capacity, items that show the ability of  the 
child to center his posture and body parts around his midline, and activities from the reper-
toire of  primary movements of  functional ability and antigravitational activities. Something 
similar could have been the cause of  the results for categories 3 and 5, which demonstrated 
lower internal consistency than the other categories.

Furthermore, the inter-rater reliability, which was moderate for the observed items and be-
tween substantial and almost perfect for the obtained items, could then be positively related to 
the prior training that the raters received. This was done individually through TIMP Online 
and through group discussions and consensus based on resources such as the TIMP manual, 
videos for evaluator calibration, and documents related to the theoretical and research bases 
of  the instrument, among other resources. The differences found between evaluators could 
depend on the experience of  the evaluator and the environment and context in which the 
TIMP was applied and interpreted, additionally in some cases, the child’s performance could 
be underestimated or overestimated. Moreover, it is important to note that the scoring of  
the items in this instrument is based primarily on qualitative observations, so there is greater 
potential for differences between raters, particularly for the 13 observed items that require 
greater attention and skill to analyze and evaluate because they are items whose possibility of  
response is dichotomous (present-absent) and depends on the child’s spontaneous reactions.

Notably, the use of  tools such as the PMRI allows a standardized and rigorous assess-
ment and provides a guide to the early diagnosis of  children with suspected neurological risk; 
this facilitates the establishment of  timely intervention strategies that can significantly impact 
functional prognoses.

This study found limitations due to the health emergency of  the Covid-19 pandemic, because 
of  which the data recollection planned to be carried out during 2020 had to be postponed. 
Likewise, during the time in 2021 when it was possible to collect data, the evaluators still found 
significant restrictions to access the assessment of  the children participating in the study.

In addition, although the assessments were all completed, there is an acknowledgement of  
the fact that some of  the children were irritable, agitated, intolerant, and defensive in certain 
positions to generate optimal responses and easily observable performances for the respective 
items. This meant a variability in the scores given by the evaluators. 
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As a strength for the study, it is remarked that no adverse effects were found as a result of  
the usage of  the tool.

Although there are important advances in research on the early detection of  neurological 
risk, it is important to continue strengthening strategies to minimize the impact that func-
tional limitations or disability may generate, secondary to erroneous or late diagnoses.

Conclusions

The results obtained suggest that the version of  the TIMP adapted to Colombian Spanish is 
a valid and reliable instrument that requires expertise and training and can be used for the 
assessment of  motor performance in children; it is a useful and recommended tool to guide 
diagnoses related to the motor function of  children up to 4 months of  age.

The findings of  this study indicate that the PRMI has adequate interrater validity and reli-
ability properties for its application in Colombia; hence, it has clinical utility with regard to 
the identification of  children with long-term neurological risk.

Nevertheless, new studies with wider and diverse population samples –in which new psycho-
metric properties can be defined for their application in Colombian populations- are required.
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