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Abstract 

Children with speech impairment form a significant part of many speech pathology 

caseloads. Traditionally, assessment and intervention with these children has focused 

on the level of the impairment. However, the International Classification of 

Functioning, Disability and Health (ICF) and ICF-Children and Youth (ICF-CY) 

provide a framework by which such children can be managed in an holistic manner, 

with due consideration given to the Body Structures and Functions affected by their 

impairment, as well as the impact on children’s Activities and Participation. The ICF 

acknowledges the individuality of each child with a speech impairment, through 

consideration of barriers and facilitators stemming from Environmental and Personal 

Factors. In this paper, assessment and intervention for speech impairment is described 

using the each component of the ICF. A case study illustrating the use of the ICF with 

a child who has a speech impairment is provided. 

 

Key words: articulation, phonology, ICF, ICF-CY, World Health Organization, 

assessment, intervention, children 

 

Learning objective: 

To understand the application of the components of the ICF and ICF-CY to children 

with speech impairment (also called articulation/phonology/speech sound disorder). 
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Speech impairment is a sub-category of communication impairment and includes: 

speech sound impairment, articulation delay, phonological disorder, and childhood 

apraxia of speech. Children with speech impairment may only have a mild 

impairment (e.g., an interdental lisp) or they may have completely unintelligible 

speech. When assessing children to determine whether they have a speech 

impairment, speech-language pathologists (SLPs) typically consider the speech 

sounds the child can produce (phonetic ability), the accuracy of the speech sounds 

with respect to the language they are speaking (phonological ability), the child’s 

ability to combine sounds (phonotactic ability) and the child’s ability to produce 

appropriate intonation, stress, rhythm (prosodic ability). In addition, the child’s ability 

to hear and interpret speech sounds as well as their ability to store and retrieve 

phonetic, phonological and motor programming information is considered.1, 2 Children 

may have difficulty with some or all of these components to be identified as having a 

speech impairment. Intervention programs typically aim to increase intelligibility and 

reduce the occurrence of mismatches with the adult target. Intervention for children 

with speech impairment has been found to be effective via a range of levels of 

evidence including randomised controlled trial.3  

Description of children with speech impairment using the ICF and ICF-CY 

 The International Classification of Functioning, Disability and Health (ICF) 

as well as the derived version for children and youth (ICF-CY) to be released in 20074 

provide a number of components to ensure holistic understanding of people in 

context. Application of the ICF and ICF-CY to children with speech impairment 

requires consideration of every component: Body Functions, Body Structures, 

Activities and Participation, Environmental Factors, and Personal Factors.5, 6 Table 1 

provides a summary of the components and domains that are most applicable to 
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children with speech impairment.  However, it should be noted that communication 

affects all aspects of a child’s life, so codes other than those listed in Table 1 may also 

be applicable in some cases. 

Insert Table 1 here 

Speech impairment 

Body Structures  

 SLPs initially consider children with suspected speech impairment at the level 

of Body Structures. For some children, an impairment in body structures is the origin 

of their speech difficulties; this may include structures of the ear (e.g., malformed 

cochlear), structures involved in voice or speech (e.g., cleft palate) or neurological 

structures (e.g., resulting in cerebral palsy). However, for 70-80% of children with 

speech impairment their body structures are typically intact and children are classified 

as having a speech disorder of unknown origin.7, 8 More recently, these children have 

been characterized as having speech impairment of currently unknown origin9 due to 

expectations of scientific advances, particularly in the area of genetics research. 

Body Functions  

 Following an investigation of Body Structures, the next consideration in 

identifying children with speech impairment is the Body Functions. Impairment at the 

level of Body Functions includes difficulties with the input, organization and 

production of speech at both the segmental level (vowels and consonants) and 

suprasegmental level (timing, intonation).1, 2 Body Functions is the level of 

classification most widely used by SLPs. Results from a survey conducted by 

McLeod, 10 indicated that the majority of paediatric SLPs based their clinical decisions 

about a child’s speech on body functions, specifically the child’s level of 

intelligibility and inconsistency with normative data (such as age of acquisition of 
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speech sounds, phonemic repertoire etc.)1 . There were fewer comments relating to 

Participation and none relating to Body Structures. SLPs’ focus on Body Functions is 

consistent with the observation of Lollar and Simeonsson11 that “…improvement in 

function is often the litmus text that society uses to evaluate effectiveness of programs 

and treatments” (p. 323). 

The major ICF domain of relevance to children with speech impairment is b3 

Voice and Speech Functions, and specifically the category of b320 Articulation 

functions. Currently the ICF does not have subcategories of Articulation functions, 

nor does it contain a domain labelled Phonological functions. However, almost 

everything that SLPs do with this group of children relates to this large and 

encompassing category. Additional domains of relevance to speech impairment 

include difficulty with the domains of mental functions (e.g., perception (b156), 

language (b167), motivation (b1301), problem-solving (b1646)) and sensory functions 

(e.g., hearing (b230) including speech discrimination (b2304)). For example, 

problem-solving could include a child’s ability to self-evaluate the accuracy of and 

change their speech productions.12 

Speech impairment and Activities/Participation 

 A SLP is unable to determine the severity and impact of a child’s speech 

impairment without considering the component of Activities and Participation. Within 

this component, the main function that will be affected by speech impairment is d3 

communication. It is probable that children with speech impairment may experience 

limitations with the activities of speaking (d330) and/or conversation (d350). 

However, the effects of speech impairment extend well beyond this.13 A speech 

                                                 
1 Intelligibility was classified under the ICF category of Activity in McLeod (2004); however, 
continued discussion with colleagues suggests that it is more appropriately classified under Body 
Function. 
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impairment may lead to limitations in a child’s ability to sound out words (d1 learning 

and applying knowledge), to handle stress and other psychological demands (d2 

general tasks and demands), to engage in interpersonal interactions (d6 domestic life) 

and to engage in play (d8 major life areas).14   

 The ICF allows for comparison between performance and capacity.15 For 

children with speech impairment, there may be a mismatch between their ability to 

perform within their daily lives and their communicative capacity on standardized 

speech assessment tools. Some areas of difference for children with speech 

impairment include: single word versus connected speech;16, 17 imitated versus 

spontaneous speech;18 stimulable versus non-stimulable sounds;19 mono-syllabic 

versus polysyllabic words.20 . Consideration of performance versus capacity is an 

important component within the capability focus model described by Kwiatkowski 

and Shriberg.21 The difference between performance and capacity is better understood 

with a dynamic assessment approach that has recently been applied to children with 

speech impairment22.  

Speech impairment and Contextual factors 

 Environmental Factors. 

 During the assessment of a child with speech difficulties, a SLP will also 

consider Environmental Factors that may affect their abilities, management and future 

outcomes. The Environmental Factors within the ICF that most specifically relate to 

children with speech impairment include: support and relationships (e3); attitudes 

(e4); and services, systems and policies (e5); each will be discussed in turn.  

Support and Relationships. A SLP will consider how a child with speech impairment 

interacts with and is supported by family and friends (e310, e320) in order to 

determine if the intervention needs to incorporate education, advice and support to 
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significant others such as siblings and parents.23, 24 A SLP may also consider the level 

of support available to the child for completing therapy activities in order to 

determine whether intervention may occur in other environments (e.g., home). The 

SLP may also investigate the child’s need for support or assistance in order to 

function successfully in other environments (e.g., the kindergarten or school). Speech 

impairment is known to co-occur with other disorders, so a SLP may determine 

whether other professionals (e355, e360) are involved in a child’s management, in 

order to provide a coordinated service. 

Attitudes.  It is important for the SLP to consider the attitudes of significant others 

when planning intervention (e410, e415, e420). The SLP may wish to discover how 

family and friends feel about the child’s speech impairment and about the child’s need 

for intervention. Again, this may influence the amount of information and counselling 

provided, or suggest a need for the involvement of other health professionals (e.g., 

social workers). Within Western society there is stigma associated with even mild 

inability to pronounce speech sounds.25  

Services, Systems and Policies. Depending on a SLP’s work environment, the 

services, systems and policies of the health (e580), education and training (e585) 

(including special education) may be a consideration. These have an impact on 

eligibility for service/support, prioritisation of services, waiting time, duration of 

service, type of service provision and cost of service. While in the USA and UK, 

services to children with speech impairment are mandated in law (e.g., Individuals 

with Disabilities Education Act, IDEA),26 in nations such as Australia some children 

with speech impairment receive limited services.27-29 McKinnon et al.27 described 

teachers’ identification of school students with speech impairment from 10,425 

students in one Sydney Australian Catholic Diocese. The teachers indicated that over 
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half of the students with speech impairment required moderate to very high levels of 

support. In contrast, the teachers indicated that many of the students with speech 

impairment received no/minimal learning support, and 91.1% of these students did 

not have an individualised education plan (IEP), 84.8% received no/minor curriculum 

adaptation and almost one-quarter (24.1%) had no involvement with outside agencies 

(including speech-language pathology services).  

 Personal factors. 

Attached to every “speech impairment” is a real child.30, 31 His or her unique 

makeup must be considered within his/her cultural milieu in order to determine the 

most appropriate intervention goals. The ICF15 recognizes the “large social and 

cultural variance” (p 8) including: gender, age, other health conditions, coping style, 

social background, education, profession, past experience, and character style. 

Currently, research into typically developing children has demonstrated a wide range 

of individual differences in the acquisition of speech sounds.32-34 For children with 

speech impairment, there are some case studies documenting the effect of personal 

factors on appropriate goal setting and intervention outcomes. For example, Kamhi35 

describes the impact of personality/character style on the progress of phonological 

intervention with his daughter, Franne. Franne’s “stubbornness” and desire to 

communicate with her parents led to delineation between speech sound practice with 

her SLP and meaningful communication with her parents. He writes: “Franne’s 

reluctance to practice speech sounds was her way to let us know that we should focus 

on what she said when she spoke, rather than on how she said it” (p. 183). 

Consequently, SLPs consider personal factors when planning assessments and 

intervention. 

 Risk factors. 
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Although risk factors are not equivalent to personal factors on the ICF, some factors, 

such as gender, age and social background, have also been found to be associated with 

increased likelihood of speech impairment. For instance, the ratio of boys to girls with 

impaired speech has been documented as approximately 2:1.36 The average age of 

referral for children with speech impairment of unknown origin is 4;3 (years; 

months).37 There is strong evidence to suggest that positive family history of speech, 

language and or literacy difficulties are risk factors for speech impairment 6, 36, 38, 39 and 

there is moderate evidence to suggest that low maternal education is a risk factor for 

speech impairment.6, 38 There is also some inconclusive evidence to indicate that 

children from low socioeconomic (SES) backgrounds are at greater risk for speech 

impairment.39 When a combination of these factors is considered, Campbell et al.7 

indicated that a child was 7.71 times more likely to have a speech impairment if they 

were male, with a positive family history and low maternal education levels than a 

child without any of these factors.   

 

Assessment and intervention tools available for children with speech impairment 

A wide range of assessment and intervention tools are available to SLPs for assessing 

and targeting Body Functions and many fewer for the other ICF domains.  

Body Structures 

 Some impairments in body structures and functions that influence speech 

production can be detected via oromusculature examination (OME).40, 41 For example, 

impaired body structures including tongue-tie and impaired body functions including 

difficulty on diadochokinesis tasks (rapid speech movement) would be apparent 

during an OME. SLPs often refer to other medical practitioners such as ear, nose and 

throat specialists, orthodontists, and craniofacial surgeons for assessment and 
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diagnosis of children with impaired body structures. For example, impairments of 

body structures and functions relating to hearing impairment (that can co-exist with 

speech impairment) can be detected via audiological examination, such as pure tone 

hearing tests and tympanometry. It follows that intervention for impairments of body 

structures such as cleft palate would also require the involvement of other medical 

specialists. 

Body Functions 

 The majority of assessment and intervention tools designed for children with 

speech impairment can be categorised using the Body Functions domain: Articulation 

functions (b320). Traditional measures of the speech function of these children 

include the many available articulation/phonology tests such as the Bankson Bernthal 

Test of Phonology,42 Diagnostic Evaluation of Articulation and Phonology (DEAP),43 

Computerized Articulation and Phonology Evaluation System (CAPES)44 and the 

Profiling Elements of Prosodic Systems – Children (PEPS-C).45 The range of speech 

analyses includes phonological analyses (e.g., Profile of Phonology (PROPH+));46 

nonlinear analyses47 and psycholinguistic analyses.2 Additionally objective measures, 

including acoustic (e.g., spectrographic) and physiological (e.g., 

electropalatographic48) tools enable more accurate description of speech.49 Children 

with speech impairment frequently receive assessment reports concluding with 

impairment-based goals such as to increase the percent of consonants correct (PCC), 

to decrease the occurrence of various phonological processes, or to produce a list of 

phonemes expected but not produced correctly by the child. These goals may be 

targeted through one of a number of intervention approaches including Core 

Vocabulary,50 Metaphon,51 Parents and Children Together (PACT),52 and PROMPT.53 
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All of these approaches and goals can be categorised under Articulation functions 

(b320) of the ICF.  

Activities and Participation 

 There are few examples of ways in which SLPs assess the component of 

Activities and Participation among children with speech impairment. Examples 

include the Therapy Outcomes Measure54 and the AusTOMS55 that include a specific 

subsection on children’s speech.  

Due to the paucity of tools for SLPs to explore the Activities and Participation of 

children with speech impairment, the Speech Participation and Activity in Children 

(SPAA-C)10 was developed. Questions about the daily lives of children and impact of 

having a speech impairment were included in a semi-structured interview format to be 

used with any or all of the following: the child with a speech impairment, their 

siblings, parents, friends, teachers and significant others such as grandparents, sports 

coach, or neighbours. One component of the SPAA-C is the inclusion of a Likert scale 

where children indicate how they feel about different scenarios relating to speaking. 

The 10-question Likert scale has been trialled with 95 preschool children who did not 

have a communication impairment and was found to be appropriate for use with 

young children.56 The SPAA-C has been extended to include drawings of the 

interviewed children to further illustrate who they are and the impact of speech 

impairment on their worlds.57 Research using the SPAA-C has documented the impact 

of speech impairment on the lives and families of children with speech impairment,14 

and specifically siblings of children with speech impairment.23 The SPAA-C can be 

used to gain information to cooperatively plan assessment, goal setting, and 

intervention so that changes can directly impact the child’s whole life. 
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 Further, SLPs can consider interpersonal interactions and relationships (d7) 

in their intervention planning for children with speech impairment. Pertinent social 

assessment practices may consist of a discussion with the child, his/her parents, 

siblings, friends, grandparents and other significant people to ascertain social goals 

and barriers, interests and hopes.58 Currently, there is a lack of discussion that targets 

this component of the ICF for children with speech impairment. 

Case Example 

 Joe was a young boy, aged 4;0 who experienced speech difficulties and was 

referred by his mother to the outpatient clinic at a regional hospital. The following 

discussion regarding Joe’s presentation and management illustrates the manner in 

which the ICF can be used with children who have a speech impairment. An 

additional case study using the ICF and ICF-CY is available in McLeod59 and 

describes Jarrod, a seven-year-old boy who has severely unintelligible speech. 

Referral process 

 The speech pathology department at the hospital had a policy whereby 

children could be referred by parents, general practitioners, maternal and child health 

nurses and other health professionals. All new referrals were discussed at a central 

intake meeting held with other service providers and distributed according to the 

child’s needs. As a consequence, Joe was placed on a waiting list at the hospital to be 

contacted by SLPs when time became available. It was the hospital’s policy that 

parents/guardians would be contacted within 8 weeks. Joe’s referral to speech 

pathology involved components of the ICF. Environmental Factors, such as support 

and relationships (e3) and attitudes (e4), influenced his mother’s initial decision to 

refer, and services, systems and policies (health) (e580) influenced subsequent 

management. 
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Assessment  

 When Joe attended the initial assessment, he was accompanied by his mother. 

The assessment involved completion of a case history, administering of standardised 

assessments and informal play/observation. The case history provided information 

relating to many aspects of the ICF. His mother was able to provide detail about 

Personal Factors, including social background and character style, Body Functions, 

including global mental functions (b110-b139) (e.g., persistence (b1234), optimism 

(b1265), motivation  (b1301), confidence (b1266)2), specific mental functions (b140-

b189) (e.g., attention (b140), reception and production of language (b1670, b1671)), 

sensory functions (b2) (e.g., hearing (b230)), voice and speech functions (b3) (e.g., 

articulation (b320)), and functions relating to the digestive, metabolic and endocrine 

systems (b5) (e.g., biting (b5101), chewing (b5102) and swallowing (b5105)). For 

instance, she reported that Joe was a bright and happy child who could be shy around 

strangers. He had attained most developmental milestones at appropriate ages, except 

for his production of speech sounds. She reported no concerns with Joe’s attention, 

production and understanding of language, and revealed that his hearing had been 

previously assessed and found to be within normal limits.  

 His mother was also able to provide information about Activities and 

Participation such as learning and applying knowledge (d1) (e.g., acquiring language, 

maintaining attention), general tasks and demands (d2) (e.g., carrying out daily 

routine, handling stress), communication (d3) (e.g., comprehending spoken messages, 

speaking, conversing), self care (d5) (e.g., eating, drinking), and interpersonal 

interactions and relationships (d7) (e.g., forming relationships, interacting according 

to social rules, relating with strangers, parent-child relationships and sibling 

                                                 
2 These codes are to mean pathologic state and not just as a personality variation. 
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relationships). For instance, Joe’s mother revealed that he was able to perform many 

activities of daily living without assistance (e.g., dressing, feeding), that he had made 

friends at kindergarten and played with his sister happily at home. However, she 

revealed that Joe had difficulty interacting with unfamiliar people at times due to his 

unintelligible speech. According to his mother, when Joe was not understood, he 

would not persevere with the interaction, but instead “clam up.” Over time, she had 

noticed Joe had become more reluctant to attempt conversations with strangers. This 

information provided the SLP with an idea of the impact that Joe’s speech impairment 

had on his ability to participate in life activities, according to a significant other 

person in his life.  

 Joe’s mother was also able to outline the environmental and personal factors 

that could affect his management. For instance, she revealed that Joe lived at home 

with his parents and older sister. She also revealed a family history of speech and 

language difficulties, a Personal Factor that could predispose Joe to having a speech 

impairment. Joe’s mother was not concerned about his language skills, but reported 

concerns about his ability to produce speech sounds and be understood by others, 

especially strangers/unfamiliar listeners. 

 Following the case history, Joe’s speech and language skills were evaluated. 

An informal oromusculature examination (OME) was conducted to investigate Body 

Structures involved in voice and speech (s3). Joe’s voice and speech functions and 

communication activities were formally assessed using the Diagnostic Evaluation of 

Articulation and Phonology (DEAP) 43 and the Clinical Evaluation of Language 

Fundamentals – Preschool (CELF-P),60 while other body functions and activities and 

participation were informally evaluated. 
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 As a result of the OME, it was probable that Joe had a speech impairment of 

unknown origin. He did not have any impaired body structures that contributed to his 

speech difficulty and his hearing had been assessed and found to be within normal 

limits. Results from the formal assessments revealed Joe’s ability to 

receive/comprehend communication (d310) was unimpaired. However, his ability to 

produce communication was moderately impaired (d330) due to his difficulty 

producing a range of speech sounds (b320). 

 Observation during the session supported his mother’s report that Joe was a 

shy child (b126) who was initially reluctant to engage with strangers (d730). 

However, he appeared to have a good relationship with his mother (d760). Joe’s 

ability to form relationships with unfamiliar people developed as his confidence 

increased. He presented as a happy child who was able to focus and maintain attention 

for an extended period of time (b140), when motivated by reinforcement. These 

observations revealed the involvement of other Body Functions and Personal Factors 

and their interactions with Activities and Participation. They also informed 

intervention strategies. 

Intervention 

 As Joe was found to have unimpaired body structures involved in voice and 

speech (s3), intervention was planned to target the components of Body Functions and 

Activities and Participation. Therapy was based on the Parents and Children Together 

(PACT) approach and incorporated parent education, metalinguistic training and 

phonetic production training,52 with reinforcing activities to help focus attention and 

increase motivation. 

 This intervention was conducted with consideration of Joe’s personal and 

environmental context. Joe lived with his parents and his mother accompanied him to 
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therapy. However, both parents were employed and so intervention had to consider 

the availability of his support network. As a result clinic sessions were held 

fortnightly, rather than weekly. It also meant that home activities were not always 

completed. However, Joe attended kindergarten and so his environmental facilitators 

extended to the staff who worked there. They were eager to assist Joe’s development 

and so were informed of therapy goals and activities, and attempted to incorporate 

these into small group sessions in the kindergarten environment.  

 The continuation of intervention beyond the clinic was possible due to the 

supportive attitude of Joe’s family (e410) and kindergarten (e430). Service plan 

meetings were held in order to keep everyone informed of Joe’s needs and progress. 

A communication book was also devised to assist this. However, the book achieved a 

double-purpose in that it provided Joe’s mother with a means of informing 

kindergarten staff about events in his life that he may wish to talk about. By 

providing staff with this background information, she was increasing Joe’s likelihood 

of successful communication when conversing with the staff (d330). In therapy 

sessions, production of core vocabulary containing the targeted sounds was a goal to 

also improve Joe’s ability to converse.50 Other strategies could have been 

implemented to assist Joe participate in activities at kindergarten, such as developing 

peer relationships (d750) and starting/sustaining a conversation (d350). These 

strategies could have included education of peers to request repetition when Joe was 

not understood (e325), and education of staff to look at Joe and utilise available 

contextual cues to assist their understanding (e360). 

 The discharge policy at the hospital stipulated that children could continue to 

receive intervention until they were functioning within normal limits or reached 

school-age. As a result, Joe was able to continue receiving regular intervention for 18 
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months. However, when Joe was due to commence school, he was ineligible for 

ongoing services (cf. McKinnon et al.27). Despite the fact that he continued to have 

difficulty producing polysyllabic words and the strong link between speech 

impairment and reading/spelling difficulty (b140-189) local governmental policies 

dictated that his speech impairment was not severe enough to warrant further 

intervention. The impact that such policies have on the lives of children with speech 

impairment is currently under investigation.61   

Summary 

 The components of the ICF and the interrelationship between each component 

are relevant for children with speech impairment. SLPs traditionally focus on Body 

Functions; however, additional consideration of Activities and Participation, 

Environmental and Personal Factors is also important. In most cases, problems with 

Body Structures are ruled out as a causative factor. The ICF is beneficial for 

holistically considering these children in their milieu.  

Acknowledgment 

 This research was supported by an Australian Research Council Discovery 

Project grant DP0773978. The first author would like to thank Travis Threats and 

Rune Simmeonsson for discussions that have supported understanding of the 

application of ICF to children with communication impairment.  

References 

1. Baker E, Croot K, McLeod S, Paul R. Psycholinguistic models of speech 

development and their application to clinical practice. J Speech Lang Hear Res 

2001;44:685-702 

2. Stackhouse J, Wells B. Children’s speech and literacy difficulties: A 

psycholinguistic framework. London: Whurr; 1997 

CSU Research Output. www.csu.edu.au 18



3. Almost D, Rosenbaum P. Effectiveness of speech intervention for phonological 

disorders: A randomised controlled trial. Dev Med Child Neurol 1998;40:319-325 

4. WHO Work Group on ICF-CY. (July, 2005). Development of the ICF for 

Children and Youth: Sources of evidence. Geneva, Switzerland: World Health 

Organization. 

5. McLeod S, Bleile KM. The ICF: a framework for setting goals for children with 

speech impairment. Child Lang Teach Ther 2004;20:199-219  

6. McLeod S, Bleile KM. The ICF and ICF-CY as a framework for children's speech 

acquisition. In: McLeod S, eds. The international guide to speech acquisition. 

Clifton Park, NY: Thomson Delmar Learning; 2007:2-6 

7. Campbell TF, Dollaghan CA, Rockette HE, et al. Risk factors for speech delay of 

unknown origin in 3-year-old children. Child Dev 2003;74:346-357 

8. Shriberg LD, Kwiatkowski J. A follow-up study of children with phonologic 

disorders of unknown origin. J Speech Hear Disord 1988;53:144-155 

9. Shriberg LD. Diagnostic classification of five subtypes of childhood speech sound 

disorders (SSD) of currently unknown origin. Paper presented at: International 

Association of Logopedics and Phoniatrics Congress; 2004; Brisbane 

10. McLeod S. Speech pathologists' application of the ICF to children with speech 

impairment. Adv Speech-Lang Pathol 2004;6:75-81. 

11. Lollar DJ, Simeonsson RJ. Diagnosis to function: Classification for children and 

youths. J Dev Behav Pediatr 2005;26:323-330 

CSU Research Output. www.csu.edu.au 19



12. Koegel LK, Koegel RL, Costello-Ingham J. Programming rapid generalization of 

correct articulation through self-monitoring procedures. J Speech Hear Disord 

1986;51:24-32 

13. McLeod S. Speech acquisition and participation in society. In: McLeod S, ed. The 

international guide to speech acquisition. Clifton Park, NY: Thomson Delmar 

Learning; 2007:61-67 

14. McLeod S, Daniel G, Barr J. This is my life: Insights from children with speech 

impairment. In preparation 

15. World Health Organization. ICF: International classification of functioning, 

disability and health. Geneva: World Health Organization; 2001 

16. McLeod S, Hand L, Rosenthal JB, Hayes B. The effect of sampling condition on 

children's productions of consonant clusters. J Speech Hear Res 1994;37:868-882 

17. Morrison JA, Shriberg LD. Articulation testing versus conversational speech 

sampling. J Speech Hear Res 1992;35:259-273 

18. Leonard LB, Schwartz RG, Folger MK, Wilcox MJ. Some aspects of child 

phonology in imitative and spontaneous speech. J Child Lang 1978;5:403-415 

19. Powell TW, Miccio AW. Stimulability: A useful clinical tool. J Commun Disord 

1996;29:237-253 

20. James D, van Doorn J, McLeod S. Segment production in mono-, di- and 

polysyllabic words in children aged 3-7 years. In: Windsor F, Kelly L, Hewlett N, 

eds. Themes in Clinical Phonetics and Linguistics. Hillsdale, NJ: Lawrence 

Erlbaum; 2002:287-298 

21. Kwiatkowski J, Shriberg LD. The capability-focus treatment framework for child 

speech disorders. Am J Speech-Lang Pathol 1998;7:27-38 

CSU Research Output. www.csu.edu.au 20



22. Glaspey AM, Stoel-Gammon  C. A dynamic approach to phonological 

assessment. Adv Speech-Lang Pathol 2007;9 

23. Barr J, McLeod S, Daniel G. Siblings of children with speech impairment: 

Cavalry on the hill. Lang Speech Hear Serv School in press 

24. Watts Pappas N, McLeod S, McAllister L, McKinnon DH Parental involvement in 

speech intervention: A national survey; 2007, submitted 

25. Crowe Hall BJ. Attitudes of fourth and sixth graders toward peers with mild 

articulation disorders. Lang Speech Hear Serv School 1991;22:334-340 

26. Apling R, Jone NL. The individuals with disabilities education act (IDEA): 

Overview of major provisions. CRS Report for Congress. 2002 

27. McKinnon DH, McLeod S, Reilly S. The prevalence of stuttering, voice and 

speech sound disorders in primary school students in Australia. Lang Speech Hear 

Serv School 2007;38:5-15 

28. McLeod S, Harrison L. Prevalence of Australian children with communication 

impairments in the early childhood years. Poster presented at: International 

Society for the Study of Behavioural Development (ISSBD); July, 2006; 

Melbourne 

29. McLeod S, McKinnon DH. The prevalence of communication disorders compared 

with other learning needs in 14,500 primary and secondary school students. Int J 

Lang Commun Disord 2007;42:S37-59 

30. Bleile KM. Individual differences. In: Bleile KM, ed. Child phonology: A book of 

exercises for students. San Diego: Singular; 1991:57-71 

31. Weiss AL. Personal factors and their influence on speech acquisition. In: McLeod 

S, ed. The international guide to speech acquisition. Clifton Park, NY: Thomson 

Delmar Learning; 2007:91-95 

CSU Research Output. www.csu.edu.au 21



32. McLeod S, Hewett SR. Variability in the production of words containing 

consonant clusters by typical two- and three-year-old children, Folia Phoniatr 

Logop in press, accepted 20/1/07 

33. McLeod S, van Doorn J, Reed VA. Consonant cluster development in two-year-

olds: General trends and individual difference. J Speech Lang Hear Res 

2001;44:1144-1171 

34. Vogel Sosa A, Stoel-Gammon C. Patterns of intra-word phonological variability 

during the second year of life. J Child Lang 2006;33:31–50 

35. Kamhi AG. Practice makes perfect: The incompatibility of practicing speech and 

meaningful communication. Lang Speech Hear Serv School 2000;31:182-185. 

36. Lewis BA, Ekelman BL, Aram DM. A familial study of severe phonological 

disorders. J Speech Hear Res 1989;32:713-724 

37. Shriberg LD, Kwiatkowski J. Developmental phonological disorders I: A clinical 

profile. J Speech Hear Res 1994;37:1100-1126 

38. Fox AV, Dodd B, Howard D. Risk factors for speech disorders in children. Int J 

Lang Commun Disord 2002;37:117-132. 

39. Felsenfeld S, McGue M, Broen PA. Familial aggregation of phonological 

disorders: Results from a 28-year follow-up. J Speech Hear Res 1995;38:1091-

1107 

40. Robbins J, Klee T. Clinical assessment of oropharyngeal motor development in 

young children. J Speech Hearing Disord 1987;52:271-277 

41. Ozanne AE. Normative data for sequenced oral movements and movements in 

context for children aged three to five years. Aust J Hum Commun Disord 

1992;20:47-63 

CSU Research Output. www.csu.edu.au 22



42. Bankson NW, Bernthal JE. Bankson-Bernthal test of phonology. San Antonio, 

TX: Special Press; 1990 

43. Dodd B, Hua Z, Crosbie S, Holm A, Ozanne A. Diagnostic Evaluation of 

Articulation and Phonology (DEAP). London: Psychological Corporation; 2003 

44. Masterson J, Bernhardt BH. CAPES: Computerized Articulation and Phonology 

Evaluation System (Version 1.0.1). San Antonio, TX: Psychological 

Coorporation; 2001 

45. Peppe S, McCann J. Assessing intonation and prosody in children with atypical 

language development: The PEPS-C test and the revised version. Clin Ling Phon 

2003;17:345-354 

46. Long SH, Fey ME, Channell RW. Computerized Profiling (Version MS-DOS 

version 9.1). Cleveland, OH: Case Western Reserve University; 2002 

47. Bernhardt BH, Stemberger JP. Workbook in nonlinear phonology for clinical 

application. Austin, TX: Pro-ed; 2000 

48. Gibbon FE. Undifferentiated lingual gestures in children with 

articulation/phonological disorders. J Speech Lang Hear Res 1999;42:382-397 

49. McLeod S, Singh S. Atlas of speech sounds. San Diego, CA: Plural; 2007 

50. Dodd B, Holm A, Crosbie S, McIntosh B. A core vocabulary approach for 

management of inconsistent speech disorder. Adv Speech-Lang Pathol 

2006;8:220-230. 

51. Howell J, Dean E. Treating phonological disorders in children: Metaphon: theory 

to practice. 2nd ed. London: Whurr; 1994 

52. Bowen C, Cupples L. Parents and children together (PACT): A collaborative 

approach to phonological therapy. Int J Lang Commun Disord 1999;34:35-83 

CSU Research Output. www.csu.edu.au 23



53. Hayden, D. The PROMPT model: Use and application for children with mixed 

phonological-motor impairment. Adv Speech-Lang Pathol 2006;8:265-281 

54. Enderby P, John A. Therapy outcome measures: Speech-language pathology 

technical manual. London: Singular; 1997 

55. Skeat J, Perry A, Morris M, et al. The use of the ICF framework in an allied health 

outcome measure: Australian Therapy Outcome Measures (AusTOMs). In: 

Australian Institute of Health and Welfare (AIHW) ICF Australian User Guide. 

Version 1.0. Disability Series. AIHW Cat. No. DIS 33. Canberra: AIHW; 2003. 

Available at: http://www.aihw.gov.au/disability/icf_ug/ug_s10_2.html  

56. Elliott A, McLeod S. Children's perceptions of their speech. In: Brown L, Heine 

C, eds. Speech Pathology Australia National Conference. Canberra: Speech 

Pathology Australia; 2005 

57. McLeod S, Daniel G, Barr J. Using children’s drawings to listen to how children 

feel about their speech. In: Heine C, Brown L, eds. Proceedings of 2006 Speech 

Pathology Australia National Conference. Melbourne: Speech Pathology 

Australia; 2006:38-45 

58. Duchan JF. Impairment and social views of speech-language pathology: Clinical 

practices re-examined. Adv Speech-Lang Pathol 2001;3:37-46 

59. McLeod S. A holistic view of a child with a speech impairment: Insights from the 

ICF and ICF-CY. Adv Speech-Lang Pathol 2006;8:293-315 

60. Wiig E, Secord W, Semel E. Clinical Evaluation of Language Fundamentals. San 

Antonio, TX: The Psychological Corporation; 1992 

61. McLeod S, Harrison LJ, McAllister L. Children with speech impairment: A 

population study of prevalence, severity, impact and service provision. Australian 

Research Council Discovery Grant DP0773978; 2007 

CSU Research Output. www.csu.edu.au 24



CSU Research Output. www.csu.edu.au 25

Table 1. The components and domains within the ICF most relevant to children with 
speech impairment 
 
ICF and ICF-
CY parts 

ICF and ICF-CY 
components 

ICF domains relevant to speech 
impairment 

I. Functioning 
and disability 

Body Functions b110-b139. Global mental functions 
(including temperament and personality 
functions) 
b140-b189. Specific mental functions 
(including perceptual functions, and mental 
functions of language) 
b320-b249. Hearing and vestibular functions 
b3. Voice and speech functions (including 
voice functions, articulation functions, and 
fluency and rhythm of speech) 

Body Structures s1. Structures of the nervous system 
(including structure of brain) 
s2. Structure of the eye, ear and related 
structures (including structure of the external, 
middle, and inner ear)  
s3. Structures involved in voice and speech 
(including structure of the nose, mouth, 
pharynx, and larynx) 
s430. Structures of respiratory system 

Activities and 
Participation 
 

d1. Learning and applying knowledge 
(including listening, learning to read, 
thinking) 
d3. Communication (including 
communicating – receiving, communicating – 
producing, conversation and use of 
communication devices and techniques) 
d6. Domestic life (including assisting others 
in communication) 
d7. Interpersonal interactions and 
relationships (including family relationships) 
d8. Major life areas (including education) 
d9. Community, social and civic life 

II. Contextual 
factors 

Environmental 
factors 

e1. Products and technology 
e3. Support and relationships (including 
immediate and extended family, friends, 
health professionals) 
e4. Attitudes (including societal attitudes, 
social norms, practices and ideologies) 
e5. Services, systems and policies (including 
communication, health and, education) 

Personal factors Attributes of the person, and the internal 
influences on functioning and disability 
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