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Abstract 

  Cerebral palsy (CP) is a complex disorder. There is a gap in the literature in 

classifying children with CP broadly. The purpose of this thesis was to develop holistic 

classification systems for children with CP. As a first step, a search was conducted to 

explore the strategies used to classify children with developmental co-ordination disorder 

and autism-spectrum disorder.  Two versions of holistic classification systems named the 

body function index in cerebral palsy (BFI-CP) versions I and II were developed using 

two methods. Then, the relationships and differences among the developed classification 

systems and the Gross Motor Function Classification System (GMFCS) were explored. 

Next, differences among subsets of the classifications that did not correspond to the 

ordinal levels of the GMFCS were explored. Next, the relationships between the 

developed classification systems (BFICP- I and II) and the GMFCS and the change in 

outcome of motor function were explored. Exploration of the existing classification 

systems of childhood disorders (Chapter 2) demonstrated that none of the classification 

systems in CP addressed the majority of the key features in the international consensus 

definition of CP. The BFI-CP I was developed using a summing technique and the BFI-

CP II was developed using cluster analysis. The findings demonstrated a strong 

correlation between the BFI-CP I and the GMFCS (r=0.92), the BFI-CP II and the 

GMFCS (r=0.93), and the BFI-CP I and II (r=0.92), all (p<0.001). There was a 

significant difference between the BFI-CP I and the GMFCS (χ² = 670.49, df=16, 

p<0.001) and the BFI-CP II and the GMFCS (χ² =685.57, df=16, p<0.001). There was a 

statistically significant but weak correlations between the BFI-CP I, BFI-CP II and the 

GMFCS and the change in outcome of motor function based on the 50% probability that 
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children developed ‘better than expected’, ‘as expected’, or ‘more poorly than expected’ 

over the period of one year. The heterogeneity of the health condition of CP increases the 

challenges in predicting the change in gross motor function using a holistic classification 

system. Every child’s unique features should be monitored individually to understand the 

strengths and weaknesses and make decisions in treatment planning.  

 Keywords: holistic classification, cerebral palsy, comprehensive subgrouping. 
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A version of this chapter has been published. (Jeevanantham D, Bartlett D. Perspectives on classification of 
children with childhood neurodisabilities based on a review of literature. Dev Neurorehabil. 2016; 8:1-13. 
[Epub ahead of print]) 

 

 

Chapter 1: Introduction 

Statement of the Research Problem 

       Rationale and justification for the study 

   Cerebral palsy (CP) is a non-progressive disorder of movement and posture 

which occurs in the early childhood period accompanied by secondary conditions and 

comorbidities. Children with CP present with heterogeneous features which increases the 

complexity in understanding the presentation of this condition. Classification systems in 

CP provide clinicians and researchers a way to sort or subgroup children so that their 

similarities and differences can be better understood, which in turn influences clinical 

decision making. Traditional classification systems are not helpful in making decisions 

about treatment planning and the prevailing functional classification systems do not 

classify children with CP from a holistic perspective. The proposed work aims to fill these 

gaps and increase knowledge in understanding subgroups of children with CP. The main 

objective of this dissertation was to develop and explore the prognostic implications of 

two holistic classifications for children with CP. 

           Significance of the study 

 The product of this work is intended to increase understanding of subgroups of 

children with CP and facilitate communication between the health care professionals and

http://www.ncbi.nlm.nih.gov/pubmed/22256835


2 

 

 

 

among the health care professionals and parents and policy makers. This work may also 

help in planning effective rehabilitation strategies based on expected outcomes for groups 

of children with different characteristics. Knowledge derived from this work may also 

contribute to parents’ expectations of providing intervention tailored to the unique 

characteristics of their children with CP,  and may have a role in enhancing effective, 

efficient, and family-centred care. The results of this work may also contribute to service 

providers’, parents’ and policy makers’ decision making on selection of services. Finally, 

the products of this work are expected to have applications for clinical practice, 

administration, teaching, and research. 

Background information on Cerebral Palsy 

  This chapter is focused on the International Classification of Functioning, 

Disability and Health (ICF), background information on cerebral palsy, the extent of the 

problem, and a brief discussion on the prevailing traditional and functional classification 

systems in this health condition.  

 The World Health Organization (WHO)’s ICF is a comprehensive framework of 

disability that provides a standard language for describing the health state of an 

individual.1 The ICF covers all aspects of health (health domains) and some aspects of 

health-related well-being (health-related domains). It organizes information in two parts: 

functioning and disability and contextual factors. The components of functioning and 

disability include: (1) body structure and body functions, (2) activity, and (3) 

participation. The components of contextual factors include (1) environmental factors and 
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(2) personal factors. The ICF constructs of body structure and body function are 

described by variations in body structure (anatomical) and body function (physiological). 

The ICF constructs of activity and participation are described in terms of capacity and 

performance. Capacity refers to an individual’s ability to execute a task in a standard 

environment, whereas performance refers to the ability of the individual to execute a task 

in real life situations.1 The environmental factors in this context include all aspects of the 

physical, social, and attitudinal world.1  Capacity reflects what a child can do when an 

environment is standardized. The difference between the capacity and performance 

reflects the impact of the environment and provides guidance on potential modifications 

that could be done to the environment to facilitate performance.1 Therefore in this thesis 

the terms capacity and performance are used rather than activity and participation. Even 

though personal factors are one of the components of the ICF, they are not classified in 

its entirety due to social and cultural variability. For example, beliefs, practices, and 

personal characteristics are personal features that are taken up differently in different 

cultures which prevent a shared understanding and approach.1 Throughout this chapter, 

the identified classification systems are linked to the ICF wherever possible. 

  CP is the most common cause of childhood physical disability.2 It occurs in 2 to 

2.5 per 1000 live births.3 According to the international consensus definition of CP, 

“Cerebral palsy (CP) describes a group of permanent disorders of the development of 

movement and posture, causing activity limitation, that are attributed to non-progressive 

disturbances that occurred in the developing fetal or infant brain. The motor disorders of 

cerebral palsy are often accompanied by disturbances of sensation, perception, cognition, 

communication, and behaviour, by epilepsy, and by secondary musculoskeletal 
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problems”.4 pg9 Classification is a systematic way of assigning data, persons, or objects 

into categories on the basis of common characteristics.5 Categorization of individuals 

with CP assists with decreasing the complexity in understanding and describing clinical 

manifestations. The purpose of classification primarily includes description, prediction, 

and comparison.4 Morris has stated “after more than 150 years of debate we do not have 

an agreed method for classifying the impairment that has been shown to be robust in 

terms of validity and reliability”.6 pg6 The debate on classification of CP continued for 

many years and numerous classification systems have been proposed and refined. 

  The prevailing classification systems of CP used in rehabilitation can be broadly 

divided into three categories: (1) topographical classification (i.e distribution of 

involvement), (2) classification based on type of motor disorder, and (3) functional 

classification. Table 1.1 contains a description of these classifications. 
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             Table 1.1: Classification systems of cerebral palsy 

Authors Constructs Classification ICF Construct 

Reid et al.7  Distribution of 

involvement 

Monoplegia 

Hemiplegia 
Diplegia 
Triplegia 
quadriplegia 

Body function 

Surveillance of 
Cerebral Palsy 
in Europe8 

Motor disorder Spastic     - Unilateral Spastic Cerebral Palsy 
                 - Bilateral Spastic Cerebral Palsy 
Ataxia  

Dyskinetic  - Dystonic  
                  - Choreo athetotic 

Body function 

Westbom et al.9  Motor disorder 
(i.e Swedish 
Classification) 

Spastic      - Hemiplegia 
                  - Diplegia 
                  - Tetraplegia 
Ataxic        - Diplegia 
                  - Simple Ataxia 
Dyskinetic  -  Dystonia 

                   -  Choreo athetosis 
                   -  Athetosis and dystonia 
Mixed 

Body function 

Palisano et al. 10 Gross motor 
function 

Level I – Walks without limitation 
Level II – Walks with limitation 
Level III - Walks using a hand-held mobility device 
Level IV - Self-mobility with limitations; may use powered 
mobility 

Level V - Transported in a manual wheelchair 

Performance 

Beckung et al.11 Manual 
function 

Level I – (a) One hand: manipulates without restrictions. The 
other hand: manipulates with restrictions or limitations in 
more advanced fine motor skills 

Level II – (a) One hand: manipulates without restrictions. The 
other hand: only ability to grasp or hold 

(b) Both hands: limitations in more advanced fine motor skills 

Level III – (a) One hand: manipulates without restrictions. The 
other hand: no functional ability 

b) One hand: limitations in more advanced fine motor skills. 
The other hand: only ability to grasp or worse 

Level IV- (a) Both hands: only ability to grasp 
b) One hand: only ability to hold. The other hand: only ability 
to hold or worse 

Level V - Both hands: only the ability to hold or worse 

Capacity 

Eliasson et al.12 Manual 
function 

Level I – Handles objects easily and successfully 
Level II – Handles most objects but with somewhat reduced 
quality and ⁄ or speed of achievement 

Level III - Handles objects with difficulty; needs help to 
prepare and ⁄ or modify activities 

Level IV - Handles a limited selection of easily managed 
objects in adapted situations  

Level V - Does not handle objects and has severely limited 

ability to perform even simple actions 

Performance 

Hidecker et al.13 Communication 
function 

Level I - Sends and receives with familiar and unfamiliar 
partners effectively and efficiently 

Level II - Sends and receives with familiar and unfamiliar 
partners but may need extra time 

Level III - Sends and receives with familiar partners effectively, 
but not with unfamiliar partners 

Level IV - Inconsistently sends and ⁄ or receives even with 
familiar Partners 

Level V – Seldom effectively sends and receives, even with 
familiar partners 

Performance 
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  Topographical classification is widely used and it classifies children with CP into 

the following types based on the distribution of involvement: monoplegia, hemiplegia, 

diplegia, triplegia, and quadriplegia.7 This classification identifies subgroups based on the 

number of limbs involved and falls under the ‘body structure and function’ ICF construct. 

Imprecisions and inconsistencies have been reported in using the topographical 

classification descriptors.7,14 The topographical classification has poor reliability         

(K= - 0.01 to 0.59).15 

  The Surveillance of CP in Europe (SCPE)8 and the Swedish Classification (SC)9 

are two classifications that use motor type to group children with CP. Although these 

classifications are also widely employed, the motor disorder classifications (K = 0.1 to 

0.35) have poor reliability.15 The SCPE classified children with CP into four categories 

(See Table 1.1) primarily based on predominant motor disorder.8 More recently, SCPE 

has recommended using functional classification systems to describe functional 

performance.16 The SCPE classification does not provide information on coexisting 

neurological and musculoskeletal findings, and has a moderate level of agreement (K=-

0.59) for including a child as a CP case in the SCPE database.17  Work on improving the 

reliability of the SCPE system is described as in progress.17 Recently, Sellier and 

colleagues studied the inter-rater reliability of the SCPE system using video observations 

(K = 0.85) and written vignettes (K =0.78).18 These findings are supported by Randall 

and colleagues (K = 0.84).19 The SC is a combination of the type of motor disorder and 

the topographical pattern (See Table 1.1), and is in practice since the start of a clinical 

follow-up programme in combination with a health care quality database program.9 The 

traditional classification systems, which classify children with CP primarily based on 
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muscle tone, and/or type of motor disorder, lack evidence, and have poor reliability and 

poor prognostic value.7 The underlying framework of both of the motor disorder 

classifications is the ‘body structure and function’ dimension of ICF. 

  More recently, efforts have been made to classify children with CP based on 

their functional profiles. The Gross Motor Function Classification System (GMFCS),10, 20 

Bimanual Fine Motor Function (BFMF),11 Manual Ability Classification System 

(MACS),12 and Communication Function Classification System (CFCS)13 (see Table 1.1) 

are four functional classification systems that classify children with CP based on their 

functional abilities in everyday life.  

  The GMFCS,20 along with its recently revised and expanded version,10 serves as 

a standard tool that classifies children primarily based on self-initiated movement. It is a 

five-point ordinal- level classification system which has specific descriptions for five 

different age bands. Children in level I are completely independent in walking, running, 

and other gross motor functions; however, the speed at which they perform gross motor 

functions may be reduced. Children in level V are completely dependent. The 

psychometric properties of the GMFCS have been extensively investigated. Content 

validity of the second version of the GMFCS was most recently explored using the 

following two consensus methods: the nominal group process through group discussions 

via teleconferences and a Delphi survey in which iterations to questions were done 

online.10 This expanded and revised version of the GMFCS has an excellent agreement 

between parents and physiotherapists with an intraclass correlation coefficient (ICC) of 

0.96 for children between 4 to 18 years of age.21 The use of the GMFCS to classify 

children under 2 years of age has to be done with caution due to a lower inter-rater 
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agreement (K=0.55) compared to children older than 2 years of age (K=0.75).20 The 

GMFCS is stable over a period of one year22 as well as following single-event multilevel 

surgery.23 

  The BFMF is a bimanual grading system of fine motor function.11 Since its 

publication in 2002, only one study has explored the reliability of the BFMF and reported 

an excellent correlation co-efficient as determined by a Kappa value of 0.98.19 Elvrum et 

al. recently explored the construct and content validity of the BFMF. 24 They found 

excellent correlation between the BFMF and the MACS (Spearman’s rho= 0.89). The 

content validity of the BFMF was explored through literature review and using the 

International Classification of Functioning, Disability and Health (ICF-CY)25 framework 

to compare the BFMF with the MACS.  

  The MACS is a recently developed tool for classifying children’s ability to 

perform bimanual activities of daily living.12 The MACS is analogous to the GMFCS in 

that it is a five-level classification system that classifies children based on self-initiated 

performance; however, the MACS does not contain specific age bands and the levels are 

ascertained with respect to children’s appropriate developmental activities.12 Content 

validity of the MACS was analyzed using a consensus process and qualitative 

methodology.12, 26 The agreement between therapists as analyzed using the intraclass 

correlation co-efficient was high (ICC = 0.97) for ages between 4 and 18 years.12 

Concurrent validity was explored by correlations with the Functional Independence 

Measure for Children (r = - 0.78)27 and the Pediatric Evaluation of Disability Inventory (r 

= - 0.72)28 and were statistically significant for both. The MACS was stable over a one-
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year interval in children with CP aged between 4 and 17 years with an ICC value of 

0.97.29  

   The CFCS is a recently developed tool for categorizing the communication 

ability of children with CP with familiar and unfamiliar partners.13 The CFCS is also a 

five-level classification system and the levels are determined based on the child's ability 

to communicate by using any method of communication in a real life situation. 

Preliminary evidence on psychometric properties of the CFCS has been reported.13 

Content validity was explored by consultation with expert groups, using both the nominal 

group process and the Delphi technique. Intra-rater reliability was 0.82 and inter-rater 

reliability was 0.66, as measured using the Kappa co-efficient.13  

  The GMFCS, the MACS, and the CFCS map to performance as they focus on 

real life situations whereas the BFMF maps to the capacity construct of the ICF as it 

focus on what the child can do rather than what the child usually does. 

   Children with CP exhibit heterogenous features and the prevailing classification 

systems categorize children with CP primarily based on any one feature. Before deciding 

on ways of classifying children with CP holistically, it is useful to study prevailing 

classification systems in other selected childhood conditions to understand the strategies 

associated with identifying subgroups that might be useful for clinical decision making.  

The term holistic classification used in this thesis refers to “a classification that addresses 

the majority of the key features of CP described in the international consensus 

definition4”. 
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  The biological plausibility of considering CP and Developmental Co-ordination 

Disorder (DCD) as a continuum of movement disorder is still under debate.30 Also, a 

recent study on prevalence of the co-occurrence of CP and Autism Spectrum Disorder 

(ASD) estimated that almost 7% of children with CP had a co-occurrence of ASD, and 

specifically the frequency of co-occurrence of ASD was higher (18.4%) in children with 

non-spastic CP.31  Although CP, DCD, and ASD are three different conditions, the 

features of heterogeneity and co-occurrence provided inspiration to study the subtypes of 

these two neurodisabilities (ie. DCD and ASD) in detail which may assist in selecting 

appropriate methods for developing a holistic classification system for children with CP. 

The next chapter is focused on describing classification systems in children with two 

other neurodisabilities (i.e DCD and ASD). 
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Chapter 2: Understanding issues in identifying subgroups of 

children with heterogeneous conditions by investigating two 

childhood conditions 

  This chapter is focused on understanding prevailing classification systems in 

children with Developmental Co-ordination Disorder (DCD) and Autism Spectrum 

Disorders (ASD), interpreting the identified classification systems in terms of the utility 

of the classification systems, and identifying gaps in the literature.   

Introduction 

  Children with the two selected childhood conditions (i.e DCD and ASD) are 

diverse in clinical presentation and comorbidities. DCD is an idiopathic 

neurodevelopmental disorder that occurs in isolation or as a co-morbidity with other 

neurodevelopmental and neurobehavioural disorders, which complicates the diagnosis of 

this disorder.32 According to the Diagnostic and Statistical Manual of Mental disorders 

(DSM IV), children with DCD demonstrate marked disturbance in development of motor 

co-ordination to the extent that it interferes with academic performance as well as 

activities of daily living, in the absence of other medical conditions and pervasive 

developmental disorder.33 According to the European Academy for Childhood Disability, 

DCD is better defined by the DSM IV criteria than ICD-10 criteria, leading to the 

recommendation to use developmental coordination disorder as the official terminology

http://www.ncbi.nlm.nih.gov/pubmed/22256835
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 for use in the English language.32 The estimated prevalence of DCD ranges from 5 to 8% 

of all school aged children.33 

  According to the DSM - IV,33 the ASD are referred to as pervasive 

developmental disorders (PDD) which include five disorders: autistic disorder, Rett’s 

syndrome, childhood disintegrative disorder, Asperger’s disorder, and PDD not otherwise 

specified. The uncertainty associated with the diagnostic standard that categorizes the 

subtypes made researchers advocate for an umbrella term. The subsequent version, DSM 

V,34 uses the term ASD and eliminates the use of other diagnoses including Asperger’s 

disorder, autism, PDD, and childhood disintegrative disorder. As stated by DSM IV, 

ASD consist of 3 domains: (1) abnormalities in social interaction, (2) communication 

deficit, and (3) repetitive behaviours and restricted interests. The DSM V, however, 

consists of only two domains in which the social interaction and communication domains 

are combined together as one domain (social communication) and the other domain is 

repetitive behaviours and fixated interests.   In order to be diagnosed with ASD, the child 

will have exhibited these symptoms from early childhood. The estimated prevalence of 

children with ASD ranges from 4.8–21.2 per 1,000 children under 8 years of age.35  

  The aims of this chapter are: (1) to identify various classification systems of the 

two neurodisability conditions and align them to the International Classification of 

Functioning, Disability and Health (ICF), (2) to analyze the utility of the identified 

classification systems including those for CP, and (3) to propose a method for developing 

a holistic classification system for children with CP.  
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Methods 

 A literature search aiming to identify different subgrouping systems in DCD and 

ASD was done in 6 different databases and Google using a combination of terms. 

Detailed description of the database searches and the procedure is provided in Appendix 

2.1. The results of the search of the prevailing classification systems of DCD and ASD in 

terms of constructs, measures used, as well as how they align with the ICF are provided 

in tables under corresponding sections. The term clinical utility used in this thesis refers 

to the usefulness of a measure/classification in clinical practice determined using criteria 

selected based on experience. The clinical utility of classification systems for use with 

children with neurodisabilities was determined through a combination of the 

psychometric properties of the underlying measures and/or classification systems, the 

specific purposes for which they are used in practice, their focus on both functioning and 

development, and the time and resources required to obtain a classification. Guidelines 

for determining the adequacy of psychometric properties, description of the range of 

purposes that classification systems can have in rehabilitation practice, review of the role 

of both functioning and development, and description of the duration and availability of 

resources required to establish a classification system are outlined in the following 

paragraphs.  

  Strong measurement properties are an essential criterion that determine the 

clinical utility of an instrument. Reliability refers to the degree of consistency of a 

measure (within a rater, between raters, or within a participant over time) and validity 

refers to the degree to which an instrument measures what it is designed to measure. The 
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ICC is an indicator of reliability with values ranging from 0.00 to 1.00. ICC values 

greater than 0.75 indicate good reliability and the ICC values less than 0.75 indicate 

moderate to poor reliability.36 Validity is typically determined by the magnitude of 

relationship between the measures of other constructs. Correlation co-efficients greater 

than 0.75 indicate a strong correlation, those between 0.50 and 0.74 indicate a moderate 

correlation, and those below 0.50 indicate a weak correlation.37 Appendices 2.2 and 2.3 

contain details of the psychometric properties of the tests used in the identified studies. In 

many cases, the identified studies used older versions of the tests.  In summarizing the 

psychometric properties, I err on the side of being conservative for measures with values 

reported in ranges. 

  Whereas physicians use the ICD to label and identify a disorder,5 rehabilitation 

practitioners explore the functional ability of a person with a health condition using the 

ICF1 for many purposes. The American Physical Therapy Association (APTA)38 provides 

a useful framework to establish a high quality, standardized patient care approach 

facilitating functional independence. Figure 2.1 illustrates the framework proposed by the 

APTA. Classification of a health condition occupies a primary part in the examination 

element in which the rehabilitation practitioner administers various tests and measures to 

obtain data to assist in identifying a subgroup in which individuals’ best fit. A stable 

classification predicts the prognosis of a health condition which, along with the 

examination element, helps in planning appropriate effective and efficient interventions 

for subgroups of people with similar characteristics, ultimately leading to optimal 

outcomes.  
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Figure 2.1: Reprinted from Guide to Physical Therapist Practice. 2nd ed. Phys Ther. 2001; 81:9-744, with 

permission of the American Physical Therapy Association. Copyright © 2001 American Physical Therapy 

Association.38   

 

  Whereas the components of functioning of the ICF were summarized in the 

previous section, the next focus is on the extent to which classification in the three 

selected neurodisabilities attend to the criterion of development, as suggested by the 

International Classification of Functioning, Disability and Health – Children and Youth 

(ICF-CY).25 Specifically I contrast the extent to which various classifications attend to 

age-related changes.  

  The training, procedures, and time required to establish a subgroup and the 

availability of resources are final criteria that determine the utility of a classification 

system. This section identifies a range of subgrouping systems: from classification 

systems that are freely available online that take only minutes to complete, to commercial 

products that are expensive to purchase and require extensive training to learn to 

administer and requires significant time (hours and probably days) to both administer and 
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score. The time required to reconcile each child’s pattern of scores to obtain a 

classification requires even more additional time.  

Results 

  Subtypes of Developmental Co-ordination Disorder 

  The search yielded the following three classification systems used in children 

with DCD. Table 2.1 provides details of the results of the three subtyping systems of 

DCD. Detailed descriptions of the psychometric properties of the measures used in these 

identified studies are provided in Appendix 2.2.  

  Macnab and colleagues identified five clusters of children with DCD using 

constructs such as kinaesthetic acuity, visual-perception, visual motor integration, manual 

dexterity, balance, and complex gross motor tasks analyzed using different measures.39 

Green and colleagues established five clusters by studying constructs including manual 

dexterity, visual-spatial skills, motor skills, postural skills, and kinaesthesia.40 Green et al. 

also attempted to analyze the predictive validity of the classification and found limited 

predictive value. Vaivre-Douret and colleagues identified three subtypes by studying 

neuropsychological, neuro-psychomotor, and neuro-visual examination constructs using a 

variety of tests and measures.41 They identified the subgroups using inferential clinical 

analysis and validated the results using factor analysis and cluster analysis.  
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Table 2.1: Subtypes of Developmental Co-ordination Disorder 

 

Authors Constructs Measures ICF constructs 

(Overall  Best fit) 

Classification system 

 

 

 
 

Macnab 

et al.39 

(2001) 

Kinaesthetic Acuity Kinaesthetic Acuity Test Body Function Good Balance – Normal standing balance and visual 

perception 

Good visual-motor – Good performance on 
measures of upper-limb speed and dexterity, visual 

motor integration, and visual perception and poor 

performance on measures of kinaesthetic acuity and 

balance 

General perceptual-motor – Severe difficulty in all 

areas 

Poor fine motor/visual motor – poor performance 

in fine motor skills, visual motor integration, and 

visual perception 

Poor gross motor - Poor performance on the 

complex gross motor subtest (measured using the 

running speed and agility subtest of BOTMP) 

Visual-Perception The Motor Free Visual-Perception 

Test 

Body Function  

Visual-motor 

integration 

Developmental Test of Visual Motor 

Integration 

Body function in the 

context of capacity 

Manual Dexterity 
(Upper Limb Speed 

and Dexterity 

subtest) 

Bruininks Oseretsky Test of Motor 
Proficiency 

Body function and 
capacity 

Complex gross motor 

task  

(Running Speed and 

Agility subtest) 

Balance Test of Motor Impairment Body Function and 

Capacity 

Green et 

al.40 

(2008) 

Manual dexterity and 

balance*  

Movement Assessment  

Battery for Children (M-ABC) 

Body Function and 

Capacity 

Relative strength across perceptual-motor items –

Lower scores for Kinesthetic acuity, than the visual 

motor integration and visual subtests, manual 

dexterity, and static and dynamic balance. 

Relative strength in perceptual functions and fine 
motor skills – Better scores on kinaesthetic acuity, 

visual motor integration and visual subtest, manual 

dexterity, and dynamic balance.  

Poor static and dynamic balance – Relative 

weakness in visual perceptual skills, and static and 

dynamic balance.  Better scores on Visual Motor 

Integration and Visual subtest, Manual dexterity, 

and kinaesthetic acuity. 

Poor perceptual and fine motor tasks – Poor scores 

on visual spatial, kinaesthesis, manual dexterity 

items. Relative strength in balance items.  

Poor across all items 

Visual-spatial* Developmental Test of Visual-Motor 

Integration  

Body function in the 

context of capacity 

Motor, postural skills 

and Kinaesthesia* 

The Clinical Observations of Motor 

and Postural Skills 

Body Function 
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Vaivre-

Douret 

et al.41 

(2011) 

Neuropsychological  Wechsler measure of Intelligence  Capacity Ideomotor dyspraxia – abnormalities for crawling, 

digital praxis, slowness, imitation of gestures, 

digital gnosis, dynamic balance, body spatial 

integration, handwriting, hypotonia, abnormalities 

in standing tone and homogeneous tonic laterality, 

and visual pursuits. No impairment of the pyramidal 

tract motor pathway or manual dexterity, or visual 
perceptual motor or VEP disorder.  

Visual spatial and visual constructional dyspraxia 
– abnormalities in puzzles, visual motor integration, 

visual spatial structuring, lego blocks, arithmetic, 

visual spatial constructional tasks, handwriting, 

vertical pursuit, and visual refraction.  

Mix dyspraxia – abnormalities in all measures   

Block Design  Capacity 

Manual Copy and Visual Spatial 

Memory of A Complex Geometric 

Figure  

Body function and  

capacity 

Developmental Test of Visual-Motor 

Integration 

Body function in the 

context of capacity 

Bell Crossing test  Body function 

Porteus Labyrinth test  Capacity 

Tower of London  Body function 

Developmental test of visual 

perception 

Body function tasks 

Hand writing scale N/A 

Language Screening battery  N/A 

kinaesthetic perception Body function 

Neuro-psychomotor  Neuro-psychomotor Functions in 

Children  

Body function and 

capacity 

Neuro-visual 

examination 

Electroretinogram Body structure 

Visually Evoked Potentials Body function 

Motor Electro-Oculogram Body structure 

* Constructs determined by us 

ICF – International Classification of Functioning, Disability and Health, N/A =  Not applicable as the tool was not located 
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   Different authors used a variety of instruments to measure the specific 

constructs of interest (Table 2.1). Certain tests and measures are very straight forward in 

determining their underlying ICF constructs (eg. Wechsler Intelligence Scale for Children 

is a capacity measure). However, some measures examined the body function construct of 

the ICF in the context of capacity (eg. Visual Motor Integration (VMI) Test). The VMI 

test is used to assess the ability of an individual to integrate the visual and motor abilities 

which involve copying simple designs. Copying is a capacity construct (according to 

ICF) whereas visual motor integration is a body function construct (according to ICF). 

From my perspective, such measures map to the body function in the context of capacity 

(ICF constructs). 

  In both Macnab's39 and Green's studies,40 the subgroups appear relatively similar  

as they both used similar constructs and some similar measures. The most similar 

subgroups include:  the general perceptual-motor cluster in Macnab’s study and the poor 

across all items cluster in Green’s study, both of which were characterized by poor scores 

across all items (Table 2.1). Green et al. in addition to identifying the subgroups also 

attempted to analyze the predictive validity of the subgrouping system and found limited 

predictive value. Both Macnab and Green teams studied dynamic balance, gross and fine 

motor skills, and perceptual motor skills, whereas, Vaivre-Douret and colleagues41 

studied neuropsychological, neuro-psychomotor and neuro-visual examination using 

batteries of tests. Green et al. also reported that they did not find any conclusive evidence 

supporting the stability of the classifications derived. 
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