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1 Introduction

1.1 Problem analysis and subject matter

In the Netherlands, diagnostic procedures in children with speech and language

problems have been under discussion since 1990. This discussion was initiated by the

parents of children with speech and language impairments, organised in the parental

associations BOSK (association for parents of children with motor developmental

problems) and FOSS (association for parents of children with hearing, speech and

language problems). These organisations published three reports in which they

concluded that the diagnostics procedures and treatment in language-impaired children

were ambiguous (BOSK/FOSS, 1990; BOSK/FOSS, 1991; BOSK/FOSS, 1993). For

instance, they concluded that various specialists can be consulted when a language

problem is suspected, e.g. an otorhinolaryngologist, a speech therapist, an audiologist, a

child psychologist, a paediatric neurologist, or a rehabilitation specialist. All these

specialists have their own diagnostic procedures and definitions for speech and

language disorders, which does not contribute to a uniform diagnosis and an adequate

treatment strategy. The children are often seen by an average of five specialists before

they receive adequate treatment. Furthermore, there is an average period of 33 months

from the moment a speech and language problem has been identified to the moment

when treatment is completed (BOSK/FOSS, 1993; van Balkom & Bakker, 1998).

Therefore, the parental organisations concluded that “the current situation concerning

the diagnostic procedure for children with speech and language problems is

characterised by a lack of quality, efficiency and accessibility” (BOSK/FOSS, 1993). As

a consequence, they pleaded for a multidisciplinary diagnostic procedure. The Dutch

Federation of Centres for Audiology (FENAC) has supported the parents in their plea

for multidisciplinary diagnostic procedures for speech and language-impaired children

(KITS, 1997; NVLF, et al. 1998).

At about the same time, the Dutch Health Insurance Board expressed their

concern about the amount of speech therapy resources consumed by young children.
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Children aged 0-10 utilise 40-60% of the Dutch National Health Service’s investment in

speech and language therapy; 6% of all children aged 0-12 years receive speech therapy,

and the number of therapy sessions varies between 2 and 90 (Bartelds, et al. 1992;

Goorhuis-Brouwer, TenVergert, & Douw, 1997). Considering all these factors, speech

and language therapy in young children is under discussion regarding efficacy and

costs. The Health Insurance Board has formulated the following statement on the need

for research in this area: “The efficacy of speech therapy is unclear. There are no

protocols for diagnostic procedures and referrals or for treatment. It is unclear which

criteria are being used to decide in favour of speech therapy. Furthermore, the

diagnostic procedures followed by speech therapists themselves is under discussion

because almost everyone who is referred is also treated. This could be an indication of

overtreatment. Treatment procedures are unclear with regard to content, duration and

evaluation moments. It is unclear whether individual or group therapy is required. The

problems mentioned apply in particular to language disorders in children, aphasia and

stuttering” (ZiekenfondsRaad, 1999). From this statement, it is clear that there is much

uncertainty about how to handle language disorders. The lack of evidence-based

fundaments with regard to diagnostic and therapeutic procedures for speech and

language disorders is not only a national problem, but also an international issue.

Fundamental problems exist regarding diagnostic procedures. Moreover, it is unclear

which children may benefit from speech and language therapy (Bishop & Edmundson,

1987; Enderby & Emerson, 1995; Bishop, 1997).

1.2 Diagnostic procedures

Considering the complex and multifactorial processes in language acquisition,

uncertainty about diagnostics and treatment of speech and language problems is hardly

surprising. A child’s capacity for language acquisition, the language input, as well as the

medical and psychological status of a child are involved. In the Netherlands two

diagnostic procedures are used, a monodisciplinary diagnostic procedure (MonoDD)
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and a multidisciplinary diagnostic procedure (MultiDD) (Goorhuis-Brouwer &

TenVergert, 1997; KITS, 1997).

In the MonoDD procedure, one specialist examines the child before treatment or

further diagnostics. For instance, in many Dutch schools, speech therapists examine all

five-year-old children on speech and language development. As a result, many children

(25 - 40%) are referred for speech therapy; Kroon even cited a level of 79% (Coehoorn,

1995; Kroon, 1998). Moreover, when other specialists examine children with language

problems, this often leads to referrals to speech therapists. For most of these children

(99%), the speech therapists recommend speech therapy (Goorhuis-Brouwer, et al.

1997; ZiekenfondsRaad, 1999).

In a MultiDD procedure, a child is examined by at least two specialists before

recommending further examination or treatment. Following a MultiDD procedure,

therapy strategies are more varied than in a MonoDD procedure: more combinations of

therapy interventions are suggested (de Ridder-Sluiter, et al. 1999). When a

multidisciplinary approach is chosen, the procedure can differ on essential points. Some

clinics prefer a broad procedure in which several specialists (at least four) examine the

child before recommending therapy. Other clinics prefer a brief initial examination by

two specialists (especially in cases of ambiguous referrals) and then determine which

specialist should see the child at a later stage prior to recommending therapy (KITS,

1997).

Currently, it is broadly accepted that MultiDD is necessary in the diagnostic

process for children with language disorders (KITS, 1997; ZiekenfondsRaad, 1999; de

Ridder-Sluiter, et al. 1999). However, there is no consensus about the composition of a

MultiDD team and procedure. Based on the KITS-report, the Dutch Health Insurance

Board concluded that in diagnostic procedures, often personal preferences and practical

considerations are leading. There is no unambiguous MultiDD protocol available

(personal letter from the Dutch Health Insurance Board, 1999). Therefore, in practice a

MonoDD procedure is often used (Welle Donker-Grimbrère, et al. 2000).
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1.3 Subject of research

The previous discussion indicates that a MultiDD procedure in children with speech and

language problems is preferable to a MonoDD procedure, but in practice not often used.

This mainly has to do with the uncertainty about the composition of a MultiDD team

and the content of a MultiDD protocol. Our research is focused on the development and

evaluation of a MultiDD protocol. The purpose of this study can be formulated as

follows:

1 The development of a protocol for a multidisciplinary diagnostic procedure for

children with speech and language problems.

2 Evaluation of the MultiDD protocol. Is the use of the MultiDD protocol feasible

according to the co-operating disciplines, and useful to come to differentiation in

diagnostics and treatment recommendations?

3 When referred to the MultiDD procedure or a regular MonoDD procedure for

children with speech and language problems, are there differences regarding the

background variables, therapy recommendations, therapy effect and parental

satisfaction?

1.4 Outline of the thesis

This study consists of three parts, and is organised as follows to address the above-

mentioned research purposes.

In Part I, containing the Chapters 2, 3, and 4, the first two research purposes are

described. It describes the development and evaluation of a uniform diagnostic

procedure for children with speech and language problems. Chapter 2 describes the

many factors influencing language acquisition, which results in a choice for disciplines

involved in the MultiDD procedure. Chapter 3 describes the development and content of

the multidisciplinary diagnostic protocol within the Department of

Otorhinolaryngology, University Hospital Groningen. It also describes a scheme in

which the MultiDD leads to treatment recommendations. The evaluation of this

MultiDD protocol and scheme for diagnosis related treatment recommendation
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regarding feasibility and usefulness is examined in three explorative studies, described

in Chapter 4.

In Part II, containing the Chapters 5 and 6, the outcomes of the MultiDD and

MonoDD procedures are described: Chapter 5 describes the selection of subjects and

methods for the analysis of the two procedures. Chapter 6 describes the results of this

study.

In Part III, containing Chapter 7, a general discussion about the three research

purposes are described, and recommendations for further research are formulated.





Part I

The development and evaluation of a

uniform multidisciplinary diagnostic procedure

for children with speech and language problems

Part I describes the first two research purposes of this study: the development

of a multidisciplinary diagnostic procedure for children with speech and

language problems, and the usefulness of this MultiDD protocol. Chapter 2

describes the choice for disciplines which are part of the multidisciplinary team,

based on the many factors influencing language acquisitions and development.

Chapter 3 describes the development of the MultiDD protocol and scheme for a

diagnosis related treatment recommendation, and Chapter 4 describes three

explorative studies in which the usefulness of the MultiDD protocol is examined.
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2 MultiDD for children with speech and language problems:
which disciplines should participate?

2.1 Introduction

For the development of a multidisciplinary protocol, we first analysed the factors

influencing language acquisition and development. Risk and/or causative factors likely

to be associated with speech and language problems consist of external and internal

factors, i.e. the language input and the infant’s linguistic competence resulting in the

process of language development, see Table 2.1 (Fletcher & Hall, 1992; Bishop, 1997;

Leonard, 1998; Goorhuis-Brouwer & Schaerlaekens, 2000; Kuhl, 2000; Cutler & van de

Weijer, 2000). Language input is influenced by external factors like socioeconomic

status, family composition, and way of caring. Internal factors determine the way in

which the child can handle the language input. Many factors are mentioned in the

literature, e.g. linguistic competence, genes, gender, birth weight, hearing, learning

capacity, speech motor capacity, neurological and psychiatric status.

Table 2.1  External and internal factors influencing language acquisition and development

External factors:

Language input

Internal factors:

the language-learning child

- Socioeconomic status

- Family composition

- Home-care vs. day-care

- Linguistic knowledge

- Genes

- Gender

- Birth weight

- Hearing

- Learning capacity

- Speech motor capacity

- Neurological status

- Psychiatric status
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2.2 External factors influencing language input

Language input at the pre-lingual stage (0 - 1;6 years) is necessary to prepare the brain

for language acquisition. Kuhl demonstrated that in the first year of life prior to the time

infants begin to master higher language skills, children learn a great deal about the

perceptual characteristics of the native language (Kuhl, 2000). At birth, all infants react

to many types of sounds, even those not belonging to their own language. In the first

year of life, their phonetic perception will increasingly adapt to the native-language

patterns. Discrimination of speech sounds therefore becomes language specific. This

also brings about the developmental change from universal babbling to language-

specific babbling. This developmental change is caused by a complex “mapping” of

linguistic input. The brain becomes organised and develops a sensibility for the native

language (Kuhl, 2000; Cutler & van de Weijer, 2000). The development of native

language perception and speech develops according to a time frame of critical or

sensitive periods. The phonemic critical period is assumed to be in the first year of life.

It forms the basis for semantic organisation, which is assumed to have a critical period

in the first four years. The critical period for syntax extends into the late teens (Ruben,

1997).

In order to facilitate the process of language learning, parents tend to adjust their

speech to the age and capacities of their infant. This “motherese” or Child Directed

Speech (CDS) is unique in its kind and is used universally. It has a characteristic

prosodic structure with a higher pitch, a slower tempo, and exaggerated intonation

contours, and it is syntactically and semantically simplified. Although motherese has

been universally observed, there are considerable differences in the amount and quality

of language input, based on socioeconomic status, family composition and day-care

versus home-care (Goorhuis-Brouwer & Schaerlaekens, 2000; Kuhl, 2000; Mellon,

2000).

2.2.1 Socioeconomic status

Differences in language addressed to the child can be influenced by parental education

and socioeconomic status (SES). Within this framework, Bernstein introduced the terms
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‘restricted code’ and ‘elaborated code’ (Bernstein, 1971). The restricted code is

connected to parents from lower social classes. They tend to be more directive, and they

forbid and command more and talk less frequently to their children. The elaborate code

is connected to parents from higher social classes. They tend to be more explanatory,

and they name and verbalise objects and situations, and speak more frequently to their

children. Since Bernstein, a great deal of research has been carried out regarding the

relation between SES and language development in children. Many studies have

concluded that speech and language problems could be traced back to differences in

parental education and SES (Wright, et al. 1983; Scottish Low Birthweight Study

Group, 1992; Hack, et al. 1992; Lee & Barratt, 1993; Walker, et al. 1994; Smith,

Ulvund, & Lindemann, 1994; Hart & Risley, 1995; Tomblin, Smith, & Zhang, 1997).

The overall idea in the literature is that language input is rudimentary for speech and

language development, and that amount and quality can influence the speed and quality

of language development. However, it remains unclear as to which language aspects are

most strongly influenced by the amount and quality of language input.

2.2.2 Family composition

Like SES, family composition, i.e. presence of siblings, presence of one or two parents

and birth order, can influence speech and language development. One well-established

finding is that first-born children tend to develop faster than subsequent siblings

(Bishop, 1997). However, this does not mean that only younger siblings develop speech

and language disorders. The influence of a single-parent or two-parent household is not

yet clearly understood. Some studies find better communication skills and less

communication problems in children from single-parent homes (Madden & Laurence,

1995). Others studies report opposite findings: children in single-parent families have

one and a half times more chance of developing speech and language problems than

children from two-parent homes (Verschuren & Thijs, 1995).
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2.2.3 Day-care versus home-care

Language input is often provided within the family, but also comes from other

caregivers outside the family. Particularly in contemporary society characterised by

both parents working outside the house, children are often cared for by babysitters, host

families, and day-care centres. Language input from babysitters and host families will

be similar to the language input from the home-family: there is at least one adult and

possibly there are other children. However, language input from day-care centres is

different. The number of children cared for in child centres is higher compared to home

settings. This can result in less individual attention, but more child-to-child interaction.

Furthermore, teachers at day-care centres may or may not be professionally trained, and

thus the quality of day-care centres can rather differ. The assumption is that children in

day-care centres are more able to express themselves compared to other children, which

may lead to improved expressive language performance, whereas there is less individual

contact with a language-competent adult which may lead to weaker perceptive language

development. However, uncertainty remains concerning the influence of day-care on the

language development of young children. Research results are ambiguous, e.g.,

expressive language development is better in day-care children but they have weaker

auditory comprehension abilities (Buelow, 1988); day-care girls and in-home care boys

exhibit more positive language development, i.e. quality of language and self-

expression (Medcalf-Davenport, 1993). There is no difference in the receptive and

expressive language development in home-care and high quality day-care children

(Ackerman-Ross & Khanna, 1989). At the same time, however, children who are not

taken care of in day-care centres are at risk of experiencing delays in speech and

language development (Verschuren & Thijs, 1995). Thus, the influence of day-care on

language development remains unclear.

2.3 Internal factors: the language-learning child

Children are able to acquire language from language input because they are born with a

genetically-based capacity for language learning called Language Acquisition Devices
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(LAD), “linguistic competence” or Universal Grammar (UG) (Chomsky, 1965;

McNeill, 1970; Pinker, 1995). This capacity enables them to recognise the features that

are universal to all languages, and transform and develop their linguistic knowledge to

their own language structures, as described above. Genes and gender are thought to

influence linguistic competence. Apart from genes and gender, which basically

influences the language learning capacity of the child, other child factors can be present

which can retard language development.

2.3.1 Genes

Although there does not seem to be one “language gene”, pedigree analyses support the

idea of a genetic influence on language learning (Fletcher & Hall, 1992; Leonard, 1998;

Plomin & Dale, 2000; Bishop, 2002). Although not all children with language problems

have a family history of language problems, many children with language impairments

have parents with similar problems. In addition, twin studies suggest that genes play an

important part in the etiology of language disorders (Fletcher & Hall, 1992; Bishop,

1997; Bishop, 2001).

2.3.2 Gender

Gender also influences language development: language development in boys tends to

be slower than in girls (Verhulst-Schlichting, Morelli-Kayser, & Peddemors-Boon,

1987; van Eldik, 1998; Leonard, 1998). Moreover, language disorders are more

prevalent in boys than in girls, with a ratio of approximately 3:1 (Goorhuis-Brouwer,

1988; Bishop, 1997; Leonard, 1998; Shriberg, Tomblin, & McSweeny, 1999). Perhaps

this is due to cultural influences, but a more plausible explanation can be found in

biogenetic differences (Goorhuis-Brouwer, 1988). In a recent study, it was pointed out

that boys mainly showed specific language disorders, whereas girls showed more non-

specific language disorders (Knijff & Goorhuis-Brouwer, 2001). This perhaps indicates

that the language learning capacity in boys often is weaker than in girls. In girls the

language problem mostly appears when physical and psychological factors are
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inadequate. In boys the language problem can be present under normal physical and

psychological status.

2.3.3 Prematurity and low birth weight

(Very) low birth weight and premature birth are often considered to be risk factors for

speech and language development. Some studies confirm the theory that children with

(very) low birth weight are at risk for speech and language developmental problems

(Wright, et al. 1983; Veen, et al. 1991; Scottish Low Birthweight Study Group, 1992;

Gallagher & Watkin, 1998; Briscoe, Gathercole, & Marlow, 1998; Gutbrod, et al.

2000). Others found no significant difference in children with low birth weights and

full-term infants (Aram, et al. 1991; Tomblin, et al. 1997). Contradictions in language

outcomes are probably due to methodological differences: studies varied in the

characteristics of comparison groups that were used (if used at all), studies varied in the

measures of language skills, and studies varied in the characteristics of the research

group (Gallagher & Watkin, 1998). Despite these differences, it is suggested that

differences in language and speech outcomes are more related to socioeconomic aspects

rather than to birth weight and prematurity (Hack, et al. 1992; Lee & Barratt, 1993;

Tomblin, et al. 1997). Gallagher & Watkin (1998) concluded that although the research

regarding the language developmental risk of prematurity has been mixed, being born

too young, too small or both represent language developmental risk factors that increase

in that order. Although the effect of low birth weight on speech and language

development is still unclear, there seems to be evidence to support the idea of

monitoring the language development of these children.

2.3.4 Hearing

In children with hearing problems, the development of the auditory perception is at risk.

Especially in young children, (sub)normal hearing is essential for central auditory

processing and phonemic awareness, which is the basis for language comprehension and

thus for language production. When children are not able to hear all the contrasts

between phonemes, they do not learn which sounds are distinctive to their language
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(Bishop, 1992; Goorhuis-Brouwer & Schaerlaekens, 2000). Both perceptive and

conductive hearing loss can have a negative influence on language development

(Bamford & Saunders, 1994; McCormick, 1996). The association between fluctuating

conductive hearing loss based on otitis media with effusion (OME) and language

development is a topic of discussion in the literature (Schilder, et al. 1994; Bishop,

1997; Groenen, 1997; Vernon-Feagans, 1999; Shriberg, et al. 2000; Rovers, 2000).

Otitis media with effusion (OME) is thought to muffle the reception of sound and

typically causes a conductive hearing loss of some 20 to 40 dB, which especially

complicates the speech intelligibility in the presence of background noise or during

group conversation (Bishop, 1997). It seems likely that a negative effect of otitis media

(OM) on speech reception or production would occur during the first few years of life

when the child is acquiring the sounds of the language. There is much less evidence of

an effect of OM on expressive language at school age (Vernon-Feagans, 1999). The

influence of OME on speech and language development still remains ambiguous.

2.3.5 Speech motor problems

In children with problems in speech motor capacities, sometimes based on neurological

problems or anatomical problems (e.g. children with cleft lip and/or palate), the

linguistic competence cannot be converted to the correct speech signal. The problem is

an output disorder (Bishop & Mogford, 1989; Bishop, 1992; Goorhuis-Brouwer &

Schaerlaekens, 2000). Limitations in the range of articulatory movements in the first

place affect phonological development, but later influences all language structures, not

only the superficial, but also the deep phonological structure (i.e. the lexical inventory,

syntax and grammar) (van Lierde, et al. 2001). Severe language disorders can result.

2.3.6 Mental retardation

Children with mental retardation have limitations in their learning capacity. Because of

restricted memory, they show limitations of cognitive processing capacity. They cannot

build up their language as quickly, and often not as completely, as children with normal

learning capacities (Kievit, et al. 1992). In most children with mental retardation
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language develops according to their non-verbal skills (a harmonious development), but

there are also children in which verbal and non-verbal skills diverge. Some mentally

retarded children show discrepancies between verbal and non-verbal capacities in

favour of the non-verbal capacities. These children are called language impaired. Other

mentally retarded children show discrepancies in favour of verbal capacities, for

instance children with Williams syndrome (Bishop, 1997).

2.3.7 Psychiatric status

Language problems are often found in children with an abnormal psychiatric status, for

instance in children with an autistic or pervasive developmental disorder or children

with Attention Deficit Hyperactivity Disorder (ADHD). In fact, according to DSM-IV,

verbal and non-verbal communication problems are part of the diagnostic criteria for

autism (DSM-IV, 1994). Children with PDD-NOS lack opportunities for social learning

and show impaired development of social cognition. When social cognition is

inadequate, comprehension problems will develop (Bishop, 1997; Gillberg, 1998).

Children with PDD-NOS often show a semantic-pragmatic language disorder, i.e. the

content of language is abnormal, the child is weak in turn-taking in conversation and in

maintaining a topic (Rapin & Allen, 1987; Bishop, 1997).

Children with ADHD are easily distracted by irrelevant information (Althaus,

2000). Their learning capacities are within normal range (Bishop, 1992; Luthar, et al.

1997; Gillberg, 1998). However, their hyperactive behaviour and short attention span

lead to inadequate analysis of visual, auditory and phonetic features. In addition, social

learning is in jeopardy. The behaviour problem of the child influences all learning

strategies, and therefore language learning is also at (Luthar, et al. 1997; Gillberg, 1998;

Goorhuis-Brouwer & Schaerlaekens, 2000).
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2.4 The choice for disciplines co-operating in the multidisciplinary team

2.4.1 Introduction

Considering the various external and internal factors influencing language development,

diagnostics in speech and language disorders includes linguistic, medical, audiological

and psycho-social aspects.

Linguistic aspects are connected with the language abilities of the child. An

analysis of different language modalities (language comprehension and language

production) is necessary to conclude if there is a language problem or not. A linguist or

a speech pathologist is equipped for this task. Medical aspects are connected with

aspects of ears, nose and throat (connected to possible hearing problems), anatomy of

the speech organs, speech motor development and neuro-psychiatric status. Different

medical specialists can examine these different medical aspects e.g. an

otorhinolaryngologist, a child neurologist, or a child psychiatrist. Audiological aspects

are connected with hearing possibilities, which can be examined by an audiologist.

Psycho-social aspects are connected with the cognitive and the social-emotional

development of the child. A child psychologist is equipped for the examination of these

psycho-social aspects.

Table 2.2  Diagnostics of language abilities and influencing factors by various disciplines

What has to be examined? Equipped disciplines

Background variables (SES, family composition, gender, birth
weight, day-care/home-care)

all (anamnesis)

Language analysis speech pathologist, linguist

Hearing audiologist, otorhinolaryngologist

Learning capacity child psychologist

Speech motor capacity and anatomy otorhinolaryngologist

Neurological status (e.g. tonus, spontaneous movement,
consciousness)

child neurologist

Psychiatric status (e.g. behaviour, attention) child psychiatrist, child psychologist
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With these influencing factors and aspects in mind, various disciplines can be selected

which are equipped for diagnostic tasks in children with speech and language problems,

see Table 2.2.

2.4.2 The choice for four disciplines

The Department of Otorhinolaryngology, University Hospital Groningen,

Communication Disorders in Children section, made a choice for four disciplines in the

MultiDD protocol for children with speech and language problems: the

otorhinolaryngologist, the audiologist, the speech pathologist and the child

psychologist, see Figure 2.1.

Figure 2.1 The four co-operating disciplines in the multidisciplinary diagnostic procedure for children
with speech and language problems

Child Psychologist
- non-verbal development Audiologist
- parent-child interaction - audiometry
- behaviour of the child - tympanometry
- attention

Speech Pathologist
- language comprehension
- language production
- parental language stimulation

Interdisciplinary
consultation

Otorhinolaryngologist
- ear, nose, and throat examination
- anatomy and function of speech organs
- global medical screening
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These four disciplines belong to the regular disciplines which are working within a

Department of Otorhinolaryngology. The speech pathologist is responsible for the

speech and language analysis of the children and the analysis of the parental language

stimulation.

The audiologist is essential for an appropriate hearing examination by

audiometry and tympanometry.

The otorhinolaryngologist is essential as hearing problems, which often are

present in children with speech and language problems (Schönweiler, 1992), must be

interpreted from the medical perspective. This means co-operation between the

audiologist and the otorhinolaryngologist. Moreover, the otorhinolaryngologist is

qualified for the examination of the anatomy and movement of speech organs, which

links speech problems to anatomical variance and speech motor capacity. Also the

detection of other medical problems, connected to speech and language problems, is of

importance. If the otorhinolaryngologist is aware of this, and screens the child in global

medical sense, quick referrals to other medical specialist can be done if necessary, e.g.

the child neurologist, the child psychiatrist, the paediatrician, or the rehabilitation

specialist.

For the examination of learning capacity, behaviour (socioemotional

development), and attention, a child psychologist is of importance. With these

examinations, if necessary together with the medical examination, possible referrals to

other medical specialists, such as a child psychiatrist, can be discussed.

With the choice for these four disciplines, it was thought that the linguistic and

audiological factors could be examined adequately and also most of the medical and

psycho-social factors, influencing language development.
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3 The development of a multidisciplinary diagnostic protocol
for children with speech and language problems

3.1 Introduction

Based on consensus, the MultiDD protocol was developed to arrive at reproducible

criteria for ‘normal’ and ‘abnormal’ findings. In this chapter, we describe the procedure

we followed, which resulted in the MultiDD protocol for children with speech and

language problems, as shown in Appendix A. The MultiDD protocol results in a scheme

for diagnosis related treatment recommendations.

3.2 Background information and language anamnesis

In an anamnesis, the child’s case history and background information was compiled.

The referring discipline and the attention already given to the speech and language

problem was noted. Following the literature, risk factors (background variables) like

gender, birth weight, family composition, SES, and day-care/home care were compiled

in the anamnesis. Furthermore, the parents were asked to describe the speech and

language problem in their own words. More specifically they were asked their opinion

about the character of the speech and language problem: did they suppose their child to

be specific language impaired, or did they think that the language problem was

connected with other problems? Finally, in a specific speech and language anamnesis

ideas could be formed of the parental language input and the overall functioning of the

child.

3.3 Speech and language assessment

For the development of the speech and language assessment in our protocol, two main

issues had to be cleared. In the first place the choice for suitable language tests and in
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the second place the choice for unambiguous criteria to define a speech and language

problem. Until now, both issues are under discussion and not solved yet (TCAI, 2001;

Resing, et al. 2002).

3.3.1 Choice for suitable language tests

For the speech and language assessment, a choice had to be made from the various

language tests available for Dutch-speaking children. Analysis of the tests showed that

different tests measure different language aspects. Moreover, the ages for which the

tests are standardised differ. Also the psychometric characteristics of the tests differ to a

great extent (Resing, et al. 2002). Table 3.1 shows a summary of Dutch language tests

and spontaneous language analysis methods. A short explanation of the tests and

abbreviations is given in Appendix B.

For children between 2 and 7 years of age, only two tests with satisfying

psychometric characteristics cover the whole age range: the Schlichting test for

language production (STP) and the Reynell test for language comprehension (RTB)

(Evers, van Vliet-Mulder, & Groot, 2000; Resing, et al. 2002). These tests were

therefore chosen for the MultiDD protocol.

The Schlichting test for language production (STP) (Schlichting, et al. 1995; van

Eldik, 1998) consists of four parts: a sentence development test, a word development

test, an auditory memory test and a lexicon list. These four parts can be used separately.

The sentence and word development tests can be used for children between 2 and 7

years old: 1;8-6;3 and 1;2-6;3 respectively. The lexicon list is only suitable for children

between 1;3 and 2;3 years, and the auditory memory test for children between 2;9 and

4;9 years old. The raw scores on the Schlichting test can be translated into a language

age and in quotients: ZQ (sentence development quotient), WQ (word development

quotient), AGQ (auditory memory quotient), and LQ (lexicon quotient). The sentence

development test was chosen for the protocol. This test measures active syntactic

development using elicit methods. It consists of forty test items with increasing

difficulty and complexity. The test-retest reliability of the sentence development test

(with a six-month interval) is .75 and the reliability coefficient is .83. The commission
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of test affairs (COTAN) of the Dutch Institute of Psychologists (NIP) judged the

Schlichting test as “good” on a scale insufficient - sufficient - good, concerning

reliability, content validity and standardisation (Evers, et al. 2000).

Table 3.1  Summary of Dutch language assessment instruments 

Instrument   P
ho

no
lo

gy

  L
ex

ic
on

  S
em

an
tic

s

  M
or

ph
ol

og
y

  S
yn

ta
ct

ic

  P
ra

gm
at

ic
s

  A
ge

 ra
ng

e

Language tests

RTOS

RTB

STP

UTANT

TvK

TAK

TAK-BB

AWT

PKW

PPVT

UAO

ADIT

R E

*

*

*

**

** **

**

**

R E

** **

**

**

** **

** **

** **

** **

**

** **

**

R E

** **

**

**

* **

** **

** *

** **

*

* *

*

R E

* **

*

**

**

** **

**

** **

R E

** **

**

**

** **

** **

*

*

*

*

*

2;0 - 5;0

1;2 - 6;3

1;3 - 6;3

4;0 - 7;9

4;0 - 10;0

5;0 - 9;0

9;0 - 13;0

4;0 - 7;0

2;3 - 3;9

2;9 - 8;6

3;0 - 6;0

>4;0

Spontaneous language analysis

GRAMAT

TARSP

TOAST

STAP

FAN

*

*

**

**

*

*

**

**

**

**

**

*

*

*

*

0;9 - 4;0

1;3 - 3;11

2;6 - 4;6

4;0 - 8;0

1;3 - 4;0

** Indicates that this aspect is measured to a great extent R = receptive language
* Indicates that this aspect is measured to a lesser degree E = expressive language

Explanation of abbreviations: see Appendix B

The Reynell test for language comprehension (RTB) (van Eldik, et al. 1995; van Eldik,

1998) is an adapted and standardised Dutch version of the comprehension scales of the

Reynell Developmental Language Scales (Reynell, 1985) and can be used for children
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between 1;2 and 6;3 years. The test consists of 87 items, divided into 12 sections and

increasing in difficulty. Like scores on the STP, the raw scores can be translated into a

language comprehension age and a language comprehension quotient (TBQ =

taalbegripsquotiënt). The quotient score is a normal distributed score, with a mean score

of 100 and a standard deviation of 15. The reliability coefficient of the RTB is .88, the

test-retest reliability (with a six-month interval) is .69. The commission of test affairs

(COTAN) of the Dutch Institute of Psychologists (NIP) judged the RTB as “good” on a

scale insufficient-sufficient-good, concerning reliability, content validity, and

standardisation (Evers, et al. 2000).

3.3.2 Criteria to define a speech and language problem

The interpretation of the language scores is under discussion. When is a score deviant,

and as a consequence when is language impairment diagnosed? Stark and Tallal have

suggested a discrepancy between language age and chronological age of at least 12

months (Stark & Tallal, 1981). However, the use of age equivalent scores is strongly

discouraged by experts in psychometrics (Bishop, 1997). The clinical significance of a

given discrepancy between chronological age and language age is hard to interpret

without further information about test variance, and it is likely to vary substantially

from one test to another. In addition, chronological age is an important variable: a two-

year lag might be highly unusual for a young child, but well within normal limits for an

older child (Lahey, 1990; Aram, Morris, & Hall, 1992; Bishop, 1997). Therefore,

standard scores seem more suitable. The distribution is the same for all children in all

ages, which makes comparability between the children and comparability in time

possible. The standard scores within the STP and RTB, the language tests we use in our

protocol, are the quotient scores ZQ and TBQ. A quotient score is a normal distributed

standardised score with a mean of 100 and a standard deviation of 15, with the same

characteristics as an intelligence quotient (IQ).

The discussion then concentrates on the deviation from the mean: when is a

score deviant? The ICD-10 indicates the presence of a language disorder when the

child’s language skills are below the 2 SD limit for the child’s age (World Health
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Organization, 1993). This means a score of 70 or less. In general, a discrepancy of 1,

1½, or 2 SD below the mean is used to identify language disorders (Aram, Morris, &

Hall, 1993; Tomblin, Records, & Zhang, 1996; Bishop, 1997). The manual of the

Schlichting test (Schlichting, et al. 1995) proposes the following levels of expressive

language problems:

-   Mild expressive language impairment: discrepancy of 15 to 19 points (1-1.3 SD)

-   Moderate expressive language impairment: discrepancy of 20-24 points (1.3-1.6 SD)

-   Severe expressive language impairment: discrepancy of 25-29 points (1.7-1.9 SD)

-   Real severe expressive language impairment: discrepancy of 30 or more (≥ 2.0 SD)

In line with the interpretations of intelligence scores (Sattler, 1992; Resing & Blok,

2002), we have adopted the ideas of Schlichting in the sense that a language disorder is

present when the child has a deviation of 1.3 SD or more below the mean. This means a

ZQ or TBQ score ≤ 80, as shown in Table 3.2.

Table 3.2  Interpretation of ZQ and TBQ scores

ZQ or TBQ score Interpretation

> 110

90 - 110

80 - 89

< 80

Above-average score

Average score

Below-average score

Insufficient score

3.3.3 Screening of spontaneous speech

Apart from the two standardised language measures, the Reynell test and the sentence

development test of the Schlichting test, the speech therapists of the Department of

Otorhinolaryngology requested a measurement for spontaneous language production,

because the sentence development test is based on imitation. Some clinicians argue that

there is a distinction between speech performance using elicit methods and spontaneous

speech (Bol & Kuiken, 1988; van den Dungen & Verboog, 1991; van Balkom, 1991;
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Alink, 2002). It is supposed that children, and especially children with language

problems, perform better on spontaneous speech than on imitation tasks.

For the purpose of measuring the spontaneous language production, the

Groningen Diagnostic norms for spontaneous Speech (GDS) were developed

(Groenhuis & Goorhuis-Brouwer, 1991; Goorhuis-Brouwer & van der Lucht, 1995;

Goorhuis-Brouwer & Schaerlaekens, 2000), see Table 3.3. The norms were derived by

analysing the speech of normally developing children with Mean Length of Utterance

(MLU) (Brown, 1973; Chapman, 1981) and two different Dutch measures of

spontaneous speech: GRAMAT (Bol & Kuiken, 1988) and TARSP (Verhulst-

Schlichting, 1989).

Table 3.3  Groningen Diagnostic Speech norms (GDS)

Age Spontaneous language expressions

< 0;9

0;9 - 1;0

1;0 - 1;6

1;6 - 2;0

2;0 - 2;6

2;6 - 3;0

3;0 - 3;6

3;6 - 4;6

4;6 - 5;6

> 5;6

Babbling

Jargon

Babbling, with sometimes an understandable word

Some words; one-word utterances

Two-word utterances

2-3 word utterances

3-5 word utterances; intelligibility about 50%

Simple, no compound sentences, word sequence errors; intelligibility about 75%

Simple, no compound sentences, normal word sequence, morphological errors;
intelligibility > 75%

Grammatically correct sentences, also compound; intelligibility good.

Senior speech pathologists judged the norms as ‘sufficient’. The language production of

the children, judged by senior speech pathologists, was deemed “adequate” when it

minimally correlates to chronological age. Language production was deemed

“inadequate” when the child’s language production did not correlate to the

chronological age.
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3.4 Medical examination

The construction of the medical examination was based on consensus. Four senior

otorhinolaryngologists were asked to describe their examination procedure for children

with language problems. The four examination procedures were compared and

discussed. From this discussion the final medical examination was derived. It consisted

of an examination of the ears, nose, mouth (tonsils and adenoids), and neck (lymph

nodes), and an assessment of the anatomy and function of the speech organs: lips,

tongue, palate, jaw posture, and velopharyngeal competence. Furthermore, in co-

operation with two child neurologists, a more general medical screening was developed,

consisting of an examination of spontaneous movements, natural position,

consciousness, tonus and speech motor capacities.

3.5 Audiological examination

The audiological examination consisted of pure tone audiometry or behavioural

observation audiometry in combination with tympanometry. Pure tone audiometry can

usually be administered to children who are able to concentrate and co-operate in tasks

under play-like conditions; these children are usually older than 2½ to 3 years of age.

Reactions were interpreted as normal (10 - 20 dB), mild hearing impairment (15 - 30

dB), moderate hearing impairment (30 - 60 dB), severe hearing impairment (60 - 90 dB)

and deaf (> 90 dB), see Table 3.1. An audiological examination is possible using

behavioural observation audiometry for children who are not able to co-operate in the

pure tone audiometry. Results of behavioural observation audiometry are interpreted as

normal or subnormal (30 - 40 dB), mild hearing impairment (40 - 70 dB) and severe

hearing impairment (> 70 dB), see Table 3.4.

Although behavioural observation audiometry is less precise than pure tone

audiometry, a reliable impression of the child’s hearing ability is determined in

combination with a tympanogram. In a tympanogram the compliance or mobility of the

tympanic membrane is measured, which can be related to the condition of the middle

ear (Katz, 1985; Nothern & Downs, 1991). Together with medical information and pure
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tone or behavioural observation audiometry, tympanometry assists in diagnosing normal

hearing, a conductive hearing impairment, a perceptive hearing impairment or a

combination of both impairments.

Table 3.4  Interpretation of the hearing tests in the MultiDD protocol

Behavioural observation audiometry Pure tone audiometry

(sub)normal hearing 30 - 40 dB

Mild hearing impairment 40 - 70 dB

Severe hearing impairment > 70 dB

Normal hearing 10 - 20 dB

Mild hearing impairment 15 - 30 dB

Moderate hearing impairment 30 - 60 dB

Severe hearing impairment 60 - 90 dB

Deaf > 90 dB

3.6 The examination of non-verbal development

For the examination of non-verbal development, first a decision had to be made between

a screening procedure or an extensive psychological diagnostic procedure. Due to costs

considerations, preference was given to a screening procedure as a first step. The

Denver Ontwikkeling Screeningtest (DOS) (Cools & Hermanns, 1986), a Dutch version

of the Denver Developmental Screening Test (DDST) (Frankenburg, Dodds, & Fandal,

1970), was the most suitable instrument for our purposes. This developmental screening

test consists of four sections that each screen a different area of development:

personal/social, fine motor/adaptive, gross motor, and language. As language

development will be examined by senior speech pathologists using standardised tests,

the language items of the DOS were not used. Moreover, it was found that the Denver

test may fail to identify children with speech and language impairment (Borowitz &

Glascoe, 1986). As a result, the interpretation of the DOS scores had to be adapted.

Children passed the new screening procedure, called DOS-R, when all tested items were

judged adequate according to age, otherwise they failed. Moreover, together with the

result of the DOS-R, the child psychologist assesses the non-verbal development of the
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child by observing the child’s behaviour in general and more specific in play activities

and turn-taking.

The sensitivity and specificity of this new procedure was tested in a

retrospective pilot study (Knijff, et al. 2002). In this pilot study, the DOS-R scores of 60

language impaired children, 3-6 years old, were compared to the scores on the

“Snijders-Oomen Niet-verbale Intelligentie Test” (SON-R 2½-7), a standardised test for

non-verbal intelligence in children between 2;6 and 7 years old (Tellegen, et al. 1998).

The SON-R 2½-7 consists of six subtests with an average of 15 items that increase in

difficulty. The test-retest reliability is .79. The reliability coefficient increases with age,

from .86 for 2½ years to .92 for 7½ years. Test results are translated to a non-verbal IQ

score with a mean of 100 and a standard deviation of 15. This test is scored “good” on

all tested items of the COTAN (Evers, et al. 2000).

Comparison between the DOS-R and the SON-R 2½-7 scores was possible by

dividing the SON-R 2½-7 scores into ‘adequate’ and ‘inadequate’. A score on the SON-

R 2½-7 was considered ‘adequate’ when it was at least 85, which means that is was not

below 1 SD from the mean score of 100. A score was considered ‘inadequate’ when it

was less than 85. The cut-off score of 85 was chosen, based on classifications in the

literature in which it is broadly accepted that a non-verbal IQ > 85 could be considered

as “normal” (Stark & Tallal, 1981; Tomblin, Records, & Zhang, 1996; Bishop, 1997).

The comparison between the scores on the DOS-R and SON-R 2½-7 is shown in Table

3.5.

Table 3.5  Comparison of DOS-R and SON-R 2½-7 scores

 SON-R 2½-7

 Inadequate
 n

 Adequate
 n

Total
n

DOS-R Inadequate

Adequate

Total

37

7

44

4

12

16

41

19

60
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Of the 60 children who participated in this study, 41 children failed the DOS-R (which

means an inadequate score) and 19 children passed it (which means an adequate score).

In five of the 19 children who passed the DOS-R, the child psychologist recommended

further developmental examination, based on observation of the child’s behaviour.

Based on the SON-R 2½-7 score, 44 children showed an inadequate non-verbal

development. Of these children 37 failed the DOS-R. Seven children who passed the

DOS-R showed a inadequate SON-R 2½-7 score. Out of these 7 children, 5 children

were referred for thorough psychological examination, based on the clinical observation

of the child psychologist. Sixteen children showed an adequate score on the SON-R 2½-

7. Twelve of these children had passed the DOS-R, four of these children showed an

inadequate DOS-R score. Comparison of the DOS-R and SON-R 2½-7 show a good

sensitivity of the DOS-R (37/44 = 84%). This means, that the DOS-R can be considered

as sensitive in signalling a developmental delay: when a developmental delay is found

with the DOS-R the SON-R 2½-7 also indicates an delay. Also the specificity - the

extend to which children who are not selected by the DOS-R show an adequate

development according to the SON-R 2½-7 - is considered sufficient (12/16=75%).

With the use of the DOS-R, only 4 children were found to have adequate non-verbal

development in spite of an inadequate DOS-R score. Although only a small number of

children were examined, we recommended the use of the DOS-R in the

multidisciplinary diagnostic protocol, in combination with a behavioural observation by

the child psychologist, as it is sensitive in the detection of children at risk for

developmental delay.

3.7 A scheme for diagnosis related therapy recommendations

With use of the MultiDD protocol, children with speech and language problems can be

diagnosed as having a specific language impairment (SLI), a non-specific language

impairment (non-SLI), or no language problem at all.
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More specific, five diagnostic outcomes are possible: (1) no problem, (2) a specific

language impairment, (3) language problems together with a medical or audiological

problem, (4) language problems together with a developmental problem (cognitive,

social or emotional), or (5) language problems together with a medical or audiological

problem accompanied by developmental problems. The possible outcomes of the

MultiDD procedure and their consequences for therapy recommendations are shown in

Figure 3.1.

3.7.1 There is no problem

The language development of the child fits the scores of standardised language tests

within a normal range, and as a consequence there is no language problem. Moreover,

there are no medical problems, and the non-verbal cognitive and social development of

the children is within normal ranges. In these children the outcome of the MultiDD

procedure is “no problem’, and the parents can be reassured about the development of

their child.

3.7.2 Specific language impairment (SLI)

The language development of the child is not within a normal range according to

standardised language tests (TBQ < 80 or ZQ < 80), or has an ‘inadequate’ spontaneous

language production according to the GDS. The child is healthy in a medical sense and

has normal hearing. Social and non-verbal cognitive development is within normal

ranges. In these children, there is a specific language impairment (SLI). Specific

language impairment (SLI) is a term applied to a child whose speech and language

development is substantially below age level for no apparent reason. There are no

medical and/or developmental problems. This means that the non-verbal development is

normal, there is normal oral functioning, there is no hearing loss, and there are no

social-emotional problems (Stark & Tallal, 1981; Bishop, 1997; Leonard, 1998). SLI

seems to be a genetic language disorder emerging during childhood (Fletcher & Hall,

1992; Bishop, 1997).
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3.7.3 Non-SLI: comorbidity with medical or audiological problems

The language development of the child is not within a normal range according to

standardised tests. Medically, the child is not healthy, e.g., there is a hearing loss, a

chronic inflammation of the adenoids, or velopharyngeal insufficiency. As far as social

and non-verbal cognitive development, the child functions within normal ranges. These

children are given medical treatment, e.g. hearing aid, adenoidectomy, grommets, or

pharyngoplasty.

3.7.4 Non-SLI: comorbidity with developmental problems

The language development of the child is not within a normal range according to

standardised language tests, like social and non-verbal cognitive development. In a

medical sense, the child is healthy and has normal hearing. Language problems for these

children is in comorbidity with mental developmental problems. These children require

help in their overall development.

3.7.5 Non-SLI: comorbidity with medical or audiological problems combined
with developmental problems

The language development of the child is not within normal ranges according to

standardised tests, but also in medical, social and/or non-verbal cognitive functioning

the child has problems. These children often need further diagnostics to arrive at an

intervention strategy. These children sometimes have neurological/psychiatric problems

such as ADHD or pervasive developmental disorders. Sometimes there is a combination

of hearing loss and mental retardation. In these cases, often a medical treatment needs to

be combined with developmental stimulation.
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4 The usefulness of the MultiDD protocol

4.1 Introduction

In three explorative studies the usefulness of the MultiDD procedure was examined.

The first two explorative studies were carried out in order to find out if the specialists

easily could co-operate and come to a diagnosis and recommendation for therapy. The

third explorative study was carried out in order to find out whether the recommended

therapies were effective.

4.2 The feasibility of the MultiDD procedure

4.2.1 Objective

This explorative study describes the first impression about the feasibility of the

developed MultiDD protocol. It examined if the four co-operating disciplines were able

to work together with the developed MultiDD protocol. The protocol was used during

the regular out-patient clinical practice, in order to answer the following question: “is it

possible to diagnose children with speech and language problems in one morning by

four specialists?”

4.2.2 Subjects and methods

Thirty-four pre-schoolers were examined following the developed MultiDD protocol.

The children visited the Department of Otorhinolaryngology because of assumed

language problems. In a period of three months, all visiting children were included. The

children were examined in a single morning session following a carrousel or windmill

procedure. This means that each child is examined by all four specialists, but the

sequence of examination can differ. The four specialists were asked their experience

with and opinion about the protocol.
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4.2.3 Results

The group of children consisted of 23 boys (68%) and 11 girls (32%), aged between 2

and 6 years, with a mean age of 3;6 years. Most children (91%) were diagnosed after

one visit to the clinic and treatment could be recommended, see Table 4.1. In only three

children, diagnostics was not completed: they were referred for a thorough

psychological examination (6%) or a re-examination following (a part of) the MultiDD

protocol in a few months (3%).

Table 4.1  Diagnosis and treatment recommendations in 34 children with speech and language disorders

Diagnosis n (%) Treatment n (%)

Speech and language problems 9 (26%):

without medical and/or developmental problems

(SLI)

- Speech therapy 7 (20%)

- Wait-and-see 2 (6%)

Medical and/or developmental problems, 25 (74%):

including speech and language problems

(non-SLI)

- Medical treatment 22 (65%)

- Psychological examination 2 (6%)

- MultiDD re-examination 1 (3%)

Total 34 (100%) Total 34 (100%)

A specific speech and language problem was diagnosed in 9 children (26%). In 7 of

these children (20%) speech therapy was recommended, in two children (6%) a

watchful waiting was advised. Medical and/or developmental problems were diagnosed

in 25 children (74%). In 22 of these children (65%) medical treatment was advised.

The opinion of the co-operating specialists about the MultiDD protocol and

procedure was positive: they felt satisfied about the procedure and they felt that their

examination was structured in a positive sense. Moreover, the findings of the four

examinations directly were available for all disciplines. This was experienced as

informative.
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4.2.4 Conclusions

With the developed MultiDD procedure, the majority of children with speech and

language problems could be diagnosed in one morning session. Especially the

differentiation between language problems as isolated developmental problem (SLI),

and language problems in comorbidity with other problems (non-SLI) was thought to be

of utmost importance. Specific language problems were present in 26% of the children.

Non-specific language problems were present in 74% of the children. The co-operating

specialists felt satisfied about the procedure.

4.3 Therapy recommendations based on the MultiDD protocol

4.3.1 Objective

In the second explorative study the usefulness of the scheme for diagnosis related

therapy recommendations, as summarised in Figure 3.1, was under study (Knijff, et al.

1999; Goorhuis-Brouwer, Albers, & Wit, 2000).

4.3.2 Subjects and methods

During one year, 300 children, referred to the Department of Otorhinolaryngology with

speech and language problems, were examined and diagnosed following the MultiDD

protocol in a single morning session following a carrousel or windmill procedure. With

use of the scheme, diagnosis related treatments were formulated. A random sample of

parents were asked their opinion about the diagnostic procedure, 39 parents responded.

4.3.3 Results

The group consisted of 195 boys (65%) and 105 girls (35%), aged between 2 and 6

years with a mean age of 3;3 years. Half of the children (50%) were referred by their

General Practitioners. The other children were referred by other medical specialists. The

children were thought to have a specific language problem (n=135; 45%), a language
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problem in comorbidity with hearing loss (n=129; 43%), or a language problem in

comorbidity with cognitive delay (n=36;12%).

With use of the MultiDD protocol, all children could be diagnosed, and a

diagnosis related treatment could be advised, see Table 4.2. In 142 children (47%) a

medical problem was diagnosed. In 88 children (29%) mental retardation was present,

in some of them combined with medical problems. In 70 children (23%) a specific

speech and language problem was diagnosed.

In many children the diagnosis was different than assumed by the referring

medical specialist. Especially a specific speech and language problem was present in

less children than assumed (23% instead of 45%). Mental retardation was present in

more children than assumed (29% instead of 12%). The ideas about the presence of

medical problems were confirmed.

Table 4.2  Diagnosis related treatment recommendation for children with speech and language problems

Diagnosis

Treatment advice

N (%) Percentage
related to diagnosis
N (%)

Percentage
related to total
N (%)

Medical problem

Otorhinolaryngology treatment (ORL)
Speech therapy (after ORL treatment)
Neurological/psychiatric assessment

142 (47%)

101 (71%)
38 (27%)
41 (29%)

101 (34%)
38 (13%)
41 (14%)

Specific language problem

Wait-and-see
Speech therapy
Special education

70 (23%)

30 (43%)
25 (36%)
15 (21%)

30 (10%)
25 (8%)
15 (5%)

Mental retardation (+ medical problems)

Developmental guidance
Developmental guidance + medical treatment

88 (29%)

61 (69%)
27 (31%)

61 (20%)
27 (9%)

Total 300 (100%) 300 (100%)

In most children with a medical problem it concerned otorhinolaryngology problems

such as hearing loss based on OME or chronic (adeno)tonsillitis (n = 101, 71%). In

these children grommets were inserted and/or adenoidectomy or tonsillectomy was
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executed. Most of the children developed speech and language afterwards in a positive

way. In only a part of the children (n = 38, 27%) additional speech therapy was advised.

In 41 children (29%) neurological and/or psychiatric problems were assumed and they

were referred to the child neurologist and/or the child psychiatrist.

In 43% of the children with specific speech and language problems, a wait-and-

see approach was advised. They had just started, or were about to start kindergarten, or

were fully in the stage of stubbornness and therefore not supposed to be receptive for

treatments. In 36% of the children speech therapy was advised, and in 21% of the

children a special school for children with speech and language problems seemed to be

the most suitable treatment.

In all children with mental retardation developmental guidance was advised,

which means in practice, a special form of day care or special education. In one third of

these children also medical treatment was advised.

From the total group, 21% of the children received speech therapy (sometimes

following on medical treatment). Special education was advised in 34% of the children,

sometimes on behalf of their language problem, sometimes on behalf of mental

retardation. Otorhinolaryngological treatment was advised in 34% of the children, and

23% of the children was referred to other medical specialists. A wait-and-see approach

was taken in 10% of the children.

In a random sample, parents of 39 children were asked their opinion about the

diagnostic procedure. In this sample all diagnostic groups were represented. Most

parents (85%) felt satisfied. The parents who felt unsatisfied (15%) mentioned their

disagreement with the treatment advise (for four children with mental retardation) or

mentioned long waiting lists for adequate treatment (for two children).

4.3.4 Conclusions

All children were diagnosed following the MultiDD procedure, and diagnosis related

treatment recommendations could be given. Often the diagnosis was different than

assumed by the referring medical specialist. Parents felt satisfied with the procedure.

The MultiDD procedure therefore was accepted as useful and workable.
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4.4 The effect of treatment recommendations

4.4.1 Objective

This explorative study analysed the effect of treatment recommendations in children

with specific language impairment and in children with language impairment in

comorbidity with cognitive delay (Knijff & Goorhuis-Brouwer, 2001; Goorhuis-

Brouwer & Knijff, 2002). What was the effect of the recommended therapy on language

comprehension, language production and non-verbal functioning in these two groups of

children?

4.4.2 Subjects and methods

In a retrospective study, verbal and non-verbal functioning before and after therapy

were compared in 31 language impaired children. The children showed no medical

and/or audiological problems. The children were selected when verbal and non-verbal

abilities were measured.

Language comprehension was examined with the Reynell test for language

comprehension, a standardised Dutch version of the comprehension scales of the

Reynell Developmental Language Scales (the Reynell Test voor Taalbegrip, RTB) (van

Eldik, et al. 1995). Spontaneous language production was screened with the Groningen

Diagnostic Speech norms (GDS) (Groenhuis & Goorhuis-Brouwer, 1991; Goorhuis-

Brouwer & Schaerlaekens, 2000). The non-verbal intelligence was examined with a

standardised test for non-verbal intelligence, the Snijders-Oomen non-verbal

intelligence scale for children aged 2½ - 7 (SON-R 2½-7) (Tellegen, et al. 1998).

With use of these measures, children could be categorised. Children with

language problems as only problem were categorised as children with specific language

impairment (SLI). For these children, speech therapy was recommended. Children with

language problems in co-morbidity with cognitive delay, defined as a non-verbal IQ <

80, were categorised as children with non-SLI. For these children, developmental

guidance (special education) was recommended.
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4.4.3 Results

At the first examination the 31 children were aged 1;5 - 5;4 , at the second examination

3;4 - 6;11. In 16 children the language problem was the only developmental problem

(SLI). In 15 children language problems as well as cognitive problems were found (non-

SLI).

Followed treatment after recommendations

Speech therapy was recommended for all children in the SLI group, special education

was recommended in the non-SLI group. In both groups the treatment recommendation

was followed in most children, see Table 4.3. Fourteen children in the SLI group (87%)

received speech therapy. For five of these children the speech therapy was organised in

a school for children with speech, language and hearing problems. Two young children

did not receive speech therapy. Their parents were reassured by the diagnosis, and

adopted a wait-and-see attitude.

Table 4.3  Therapy in children with SLI and non-SLI

Therapy SLI Non-SLI

No therapy 2 (13%) 1 (7%)

Speech therapy 9 (56%) 2 (13%)

Special education - 3 (20%)

Speech therapy + special education 5 (31%) 9 (60%)

Total 16 (100%) 15 (100%)

In the non-SLI group 12 children (80%) received special education for children with

learning difficulties, for nine children this included also speech therapy. One child was

sent to a regular nursery by her parents as they wanted to see how she developed in a

“normal stimulating environment”. Two children (13%) in the non-SLI group received

speech therapy as their parents did not agree with the advice for special education for

children with learning difficulties.
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Improvement in language comprehension

In the SLI group, 10 children (63%) improved significantly in language comprehension,

i.e. their Language Comprehension Quotient increased at least 15 points. In the non-SLI

group language comprehension improved significantly in 7 children (47%). The mean

improvement of language comprehension was similar in both groups, see Table 4.4.

Improvement in language production

In the SLI group 10 children (63%) improved in language production. In the non-SLI

group only 4 children (27%) improved in language production. In relatively more

children in the SLI group the language production improved, see Table 4.4.

Improvement of the non-verbal intelligence

In the SLI group the non-verbal intelligence of 5 children (31%) improved significantly.

This means that their non-verbal IQ score improved at least 15 points. In the non-SLI

group also 5 children (33%) improved significantly. The mean improvement of the non-

verbal intelligence was similar in both groups, see Table 4.4.

Table 4.4  Significant improvement at the second assessment

SLI
(n = 16)

% improved

Non-SLI
(n = 15)

% improved

Improvement of language comprehension

Improvement of language production

Improvement of non-verbal IQ

10 (63%)

10 (63%)

5 (31%)

7 (47%)

4 (27%)

5 (33%)
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Language comprehension: relation between improvement and therapy

In the SLI group, an improvement of at least 15 points was seen in the both children for

which a wait-and-see approach was taken. Six of the nine children (66%) receiving

speech therapy and two of the five children (40%) receiving special education for

children with speech and language problems also improved, see Table 4.5.

In the non-SLI group two of the four children (50%) without speech therapy

improved, just as five of the nine children (55%) receiving speech therapy together with

special education. No improvement was seen in the children only receiving speech

therapy, see Table 4.5.

Language production: relation between improvement and therapy

In the SLI group improvement of the spontaneous language production was seen in both

children for which a wait-and-see attitude was taken, in seven of the nine children

(78%) receiving speech therapy, and in one of the five children (20%) receiving special

education for the speech-impaired, see Table 4.5.

In the non-SLI group two of the four children (50%) without speech therapy

improved, as well as two of the nine children (22%) receiving special education together

with speech therapy. The children only receiving speech therapy did not improve, see

Table 4.5.

Non-verbal intelligence: relation between improvement and therapy

In the SLI group, four of the nine children (44%) receiving speech therapy improved

and one of the five children (20%) following special education for the speech impaired.

The children for which a wait-and-see attitude was taken did not improve, see Table 4.5.

In the non-SLI group two of the four children (50%) without speech therapy

improved and three of the nine children (33%) following speech therapy together with

special education. The children only receiving speech therapy did not improve, see

Table 4.5.
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Table 4.5  Improvement related to therapy

SLI Non-SLI

Therapy LCQ GDS SON-IQ LCQ GDS SON-IQ

No speech therapy,
only (special) education

Speech therapy

Special education + speech therapy

Total

100% (2/2)

66% (6/9)

40% (2/5)

63%  (10/16)

100% (2/2)

78% (7/9)

20% (1/5)

63%  (10/16)

0% (0/2)

44% (4/9)

20% (1/5)

20% (5/16)

50% (2/4)

0% (0/2)

56% (5/9)

47%  (7/15)

50% (2/4)

0% (0/2)

22% (2/9)

27%  (4/15)

50% (2/4)

0% (0/2)

33% (3/9)

33%  (5/15)

LCQ = Language Comprehension Quotient
GDS = Groningen Diagnostic Speech norms
SON-IQ = Non-verbal Intelligence Quotient

Conclusions

In both groups of children, verbal and non-verbal development improved. For children

with SLI, speech therapy or a wait-and-see strategy seemed to be effective. For children

with non-SLI, special education, sometimes in combination with speech therapy,

seemed to be effective. The two children only receiving speech therapy did not improve.

Differentiation in treatment recommendations based on diagnostic categories seemed to

be of importance.

4.5 Conclusions from the three explorative studies

From the explorative studies we concluded that the MultiDD procedure appeared to be

workable in practice for the four co-operating disciplines. Speech and language

problems could be diagnosed into different categories following the described scheme,

and diagnosis related treatment recommendations could be made. Furthermore, it

seemed that for different language problems, SLI and non-SLI, different forms of

treatment could lead to language improvement. Specialists and parents of children with

speech and language problems felt satisfied with the followed procedure.



Part II

Analysis of the developed MultiDD procedure

for children with speech and language

problems, compared to the regular MonoDD

procedure

Part II examines the third research question: when referred to the MultiDD

procedure or a regular MonoDD procedure for children with speech and

language problems, are there differences regarding the background variables,

therapy recommendations, therapy effect, and parental satisfaction? Chapter 5

describes the selection of subjects and methods for analysing the two

procedures, and Chapter 6 describes the results of this analysis.
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5 Subjects and Methods

5.1 Objective

In contribution to the discussion about the different diagnostic procedures in children

with language disorders, this study was performed. The study answers our third research

question: When referred to a MultiDD procedure or a regular MonoDD procedure for

children with speech and language problems, are there differences regarding the

background variables, therapy recommendations, therapy effect, and parental

satisfaction?

5.2 Research design

The study was a prospective explorative study in which two diagnostic procedures in

children with speech and language problems were analysed.

The first group followed the developed MultiDD procedure, in which an

otorhinolaryngologist, a child psychologist, an audiologist and a speech pathologist

examined the child. The children were selected from the regular group of children who

were referred to the Department of Otorhinolaryngology, University Hospital

Groningen, Communication Disorders in Children section, when they met the inclusion

criteria.

The second group, the MonoDD group, followed the regular referral pattern of

the General Practitioner (GP). For the inclusion of these children, General Practitioners

were asked to participate in this study. Depending on the local situation and professional

preference, the referral selection can differ among GPs. For inclusion, the GPs gave the

names and addresses of children who met the inclusion criteria. Then, they followed the

normal referral process. The children included in this group were examined at home. In

order to prevent interference with the current referral behaviour, there was no feedback

to parents or GPs concerning the outcomes of the language examination and non-verbal

screening.
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Randomisation was not desirable because randomisation would influence the

GP’s regular referral behaviour in common practice, and, therefore, bias our research.

To prevent interference with the MultiDD group, we approached GPs who lived in

North-Holland, Overijssel and South-Drenthe for participation in the study. If they

wanted to refer the child to a hospital or MultiDD team, it was likely that they would

refer the child to a nearby clinic.

5.3 Subjects : Inclusion criteria

The criteria for inclusion were the same for the MultiDD and the MonoDD group:

- The parents were concerned about the speech and language development of their child

- The child was 1;8 to 5;3 years old.

- The Dutch language was the primary language.

The parental concern about the language development of their child was the reason for

visiting either the Department of Otolaryngology or their GP. The age range was chosen

because of the characteristics of the selected standardised language tests. Moreover, as

the language tests were standardised for Dutch-speaking children, only Dutch-speaking

children were included. For both groups of children it was assumed that the same

language abilities were found. Only the differentiation between specific and non-

specific language problems and the resulting treatment recommendations were expected

to differ.

5.4 Methods

Both groups were analysed using a research protocol at the start (T0) and 12 months

after inclusion (T1), see Appendix C. At T0, the information of children in the MultiDD

group were deduced from the MultiDD protocol. The information of the children in the

MonoDD group was gathered in an examination at home. Time points of examinations

are shown in Table 5.1. The time span of twelve months was chosen, because it was
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thought that recommended therapy could be finished within a year (Goorhuis-Brouwer

& TenVergert, 1997). For instance, when speech therapy is recommended, for most

children this is finished within 12 months (Goorhuis-Brouwer, et al. 1997). The

following paragraphs specify the assessments as mentioned in Table 5.1.

Table 5.1 Time points of assessments

Variables Assessments Time points

Background variables Anamnesis
Medical and audiological examination

T0
T0 (only MultiDD group)

Language measures Language comprehension: RTB
Language production: STP
Spontaneous language production: GDS

T0 and T1
T0 and T1
T0 and T1

Developmental measures Global non-verbal development: DOS-R T0 and T1

Treatment
-   recommendation
-   received during the year
-   duration

MultiDD protocol / interview
Questionnaires
Questionnaires

T0
Monthly between T0 and T1
Monthly between T0 and T1

Parental opinion about
procedure and treatment

Interview T1

5.4.1 Background variables

At T0, in all children, risk factors for developmental language problems were compiled,

such as gender, birth weight (< 2000 or ≥ 2000 grams), attending a crèche or

kindergarten, siblings, family composition, and SES. The SES is based on the highest

parental education and divided into ‘low’, ‘middle’ and ‘high’ (van Eldik, et al. 1995;

Schlichting, et al. 1995). In order to gain an insight into the sense of reality of the

parental view of the language problems of their child and possible related problems,
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parents were asked if they considered the language problem an isolated problem, or as

part of a medical or a broader developmental problem.

5.4.2 Medical and audiological status in the MultiDD group

Children in the MultiDD group were medically and audiologically examined. Medical

problems were diagnosed if during the medical or audiological examination

abnormalities were found in hearing, ear, nose, mouth (tonsils, adenoids, palate and

velum, pharynx), neck and throat, anatomy and movement of speech organs, or in the

global medical screening.

5.4.3 Language skills

Language skills were measured by the Reynell test for language comprehension (RTB)

(van Eldik, et al. 1995), the ‘Sentence Development Test’ of the Schlichting test for

language production (STP) (Schlichting, et al. 1995), and the Groningen Diagnostic

Speech norms (GDS) (Goorhuis-Brouwer & Schaerlaekens, 2000). The RTB and STP

are standardised, reliable, and valid language measures, easy to administer (Eldik, 1998;

Evers, et al. 2000; Resing, et al. 2002). Language skills as measured by the STP and

RTB were translated in quotient scores (mean = 100; SD = 15): ZQ and TBQ scores.

The GDS is a screening test in which spontaneous language production was deemed

“adequate” when it minimally correlated with chronological age. Language production

was deemed “inadequate” when the child’s language production was less than expected,

based on chronological age.

In our study, language problems were diagnosed when language comprehension,

language production, or both, were inadequate. Language comprehension was

considered inadequate if the TBQ score was below 80 (1.3 SD below the mean).

Analogous to language comprehension, language production is considered inadequate if

the ZQ score is below 80. When the child was not able to take the STP, implying that

there is no reliable score on the STP, an “inadequate” score on the GDS suggests a

language production problem.
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Improvement in language skills was calculated by subtracting the ZQ or TBQ

scores at T0 from the scores at T1. An improvement of at least 1 SD is considered

significant, which means an improvement of 15 points on the RTB or STP (van Eldik, et

al. 1995; Schlichting, et al. 1995).

5.4.4 Global non-verbal development

The global non-verbal development was assessed with the DOS-R (Cools & Hermanns,

1986; Knijff, et al. 2002), together with observation of the child’s behaviour. The scores

on the DOS-R are judged “adequate” or “inadequate. An “inadequate” score on the

DOS-R always results in suspicion of developmental delay. An “adequate” score on the

DOS-R, together with behavioural problems mentioned by parents or observed during

the examination, can also result in suspicion of developmental problems. The number of

children in the MonoDD and MultiDD group with an “adequate” or “inadequate” global

non-verbal development at T0 and T1 was calculated. Global non-verbal development

was considered improved if a child moved from an “inadequate” score at T0 to an

“adequate” score at T1.

5.4.5 Questionnaires

In the questionnaires, which parents received every four weeks by mail, parents were

asked to fill in the number of visits to all specialists the child visited for speech and

language problems. With the questionnaires, the type and duration of the treatment was

assessed.

5.4.6 Parental satisfaction

At T1, after the re-examination, in a short personal interview parents were asked their

opinion about the diagnostic procedure and treatment their child received during the

year. Parents were asked about their feelings of satisfaction and were given the

opportunity to make personal remarks about preferable and less preferable aspects of the

process and treatment. Also their opinion about the improvement of language skills of
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their child was asked. When improvement was mentioned, parents were asked if they

thought their child had overcome the language problem or not.

5.5 Statistics

In this explorative study, mainly descriptive statistics will be presented. In case p-values

are presented, these should be interpret in an explorative manner, i.e. in order to

generate hypotheses for future research. Categorical variables were compared using the

Chi-Square test. When sample size was too small or poorly distributed for use of

asymptotic significance, the exact significance was used. In this study a two-tailed p-

value of <0.05 was considered significant. Statistic analysis was performed using SPSS

10.0 for Windows (SPSS Inc.).
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6 Results

6.1 Introduction

The study consisted of two groups of children: one following the MultiDD procedure

and one following the MonoDD procedure. First we describe the results of children in

the MultiDD group, secondly the results of children in the MonoDD group, and thirdly,

the results will be compared when possible.

6.2 MultiDD group: Results

6.2.1 Subjects in the MultiDD group

In the MultiDD group, parents of 70 children were approached to participate in this

study. Four children did not participate because their parents were not motivated to fill

in the monthly questionnaires. Of the 66 children who were included in the study, 6

children dropped out: parents of three children did not return any of the questionnaires,

parents of two children did not respond to the invitation for re-examination, and for one

child the information in the monthly questionnaires was unreliable. Therefore, the

MultiDD group consisted of 60 children, 44 boys (73%) and 16 girls (27%). Their ages

were between 1;8 and 5;1-years-old, with a mean of 3;4, see Table 6.1.

Table 6.1  MultiDD: age and gender at T0

Age years ; months Gender n (%)

Minimum

Maximum

Mean

1;8

5;1

3;4

Boys

Girls

Total

44 (73%)

16 (27%)

60 (100%)
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The children in the MultiDD group were referred to the Department of

Otorhinolaryngology, University Hospital Groningen, Communication Disorders in

Children section, because of possible speech and language problems. They were mainly

referred by their General Practitioners (68%) or by the otorhinolaryngologist (27%), see

Table 6.2. The GPs referred on the initiative of parents or on the initiative of doctors in

the Child Health Care System.

Table 6.2  MultiDD: referrals of children

Referred by n  (%)

General Practitioner

Otorhinolaryngologist

Paediatrician

Total

41 (68%)

16 (27%)

3 (5%)

60 (100%)

For 30 children (50%) it concerned the first examination on behalf of speech and

language problems. In 18 children (30%) medical treatment preceded the examination

procedure, in 6 children (10%) speech therapy was given, and 3 children (7%) received

a combination of speech therapy and medical treatment, see Table 6.3.

Table 6.3  MultiDD: treatment before referral

Treatment before inclusion  n  (%)

No treatment

Medical treatment

Speech therapy

Speech therapy and medical treatment

Unknown

Total

30 (50%)

18 (30%)

6 (10%)

4 (7%)

2 (3%)

60 (100%)
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6.2.2 Background variables of the MultiDD group

The background variables of children in the MultiDD group are shown in Table 6.4.

Most children had a normal birth-weight (93%), and lived in middle-class families

(48%) with two parents (95%) and one or more siblings (85%). Also most children

visited some form of day-care (80%).

Table 6.4  MultiDD: background variables

Variable   n  (%)

Birth Weight
< 2000
≥ 2000

4 (7%)
56 (93%)

Day-care
Yes
No

48 (80%)
12 (20%)

Siblings
Yes
No

51 (85%)
9 (15%)

Family Composition
Two parents
One parent / foster parents

57 (95%)
3 (5%)

SES
Low
Middle
High

15 (25%)
29 (48%)
16 (27%)

Total 60 (100%)

The main parental concern was the speech and language development of their child.

Most parents considered the language problem as the only developmental problem

(63%). Sometimes a relation with medical problems was assumed (17%), in other cases

the parents considered the language problem as part of a broader developmental

problem (20%), see Table 6.5.
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Table 6.5  MultiDD: parental opinions about the nature of the language problem

Parental idea of the problem n  (%)

Language problem 38 (63%)

Language problem and medical problem 10 (17%)

Language problem and developmental problem 12 (20%)

Total 60 (100%)

6.2.3 Diagnostics and treatment recommendations in the MultiDD group at T0

Many children in the MultiDD group showed inadequate language development (63%),

see Table 6.6. Language comprehension, as measured by the RTB, was inadequate in 24

children (40%). Language production, as measured by the STP, was inadequate in at

least 20 children (33%): it was not possible to administer the STP in 13 children (22%).

The spontaneous language production, as screened with the GDS, was inadequate in 39

children (65%). Taken all language measures together, 38 children (63%) showed

inadequate language development at T0, and 22 children (37%) showed adequate

language development, as measured by the RTB, STP (or an adequate score on the GDS

when no objective score on the STP could be obtained).

Table 6.6  MultiDD: language development at T0

Language development
RTB
n  (%)

STP
n  (%)

GDS
n  (%)

Total
n  (%)

Inadequate

Adequate

Unknown

Total

24 (40%)

33 (55%)

3 (5%)

60 (100%)

20 (33%)

27 (45%)

13 (22%)

60 (100%)

39 (65%)

21 (35%)

0 (0%)

60 (100%)

38 (63%)

22 (37%)

0 (0%)

60 (100%)

The medical and audiological examination of the children in the MultiDD group

showed, that 24 children (40%) were healthy, normal hearing children, see Table 6.7.
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The other children showed medical problems (n = 15; 25%), hearing problems (n = 3;

5%), or combinations of the two (n = 13; 21%). In 5 children it was not possible to

obtain objective hearing scores (9%). Table 6.7 shows the medical and audiological

status together with the language development of these children.

Table 6.7  MultiDD: medical and audiological status, and language scores at T0

Language development

Medical or audiological problem Adequate
n

Inadequate
n

 Total
 n  (%)

No medical or audiological problem

Medical problem

Audiological problem

Medical and audiological problem

Medical problem, audiological problem unknown

No medical problem, audiological problem unknown

Total

9

5

2

5

1

0

22

15

10

1

8

3

1

38

24 (40%)

15 (25%)

3 (5%)

13 (21%)

4 (7%)

1 (2%)

60 (100%)

The global non-verbal development was adequate in most children in the MultiDD

group (62%) according to the score on the DOS-R and the observations during the

examinations, see Table 6.8. In 23 children, a global non-verbal developmental delay

was assumed (38%). Table 6.8 shows the global non-verbal development together with

the language development of these children.

Table 6.8  MultiDD: global non-verbal development and language scores T0

Language development

Global non-verbal development Adequate
n

Inadequate
n

Total
n  (%)

Adequate

Inadequate

Total

19

3

22

18

20

38

37 (62%)

23 (38%)

60 (100%)
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Based on these results, different diagnoses could be made, see Table 6.9, analogues to

the scheme in Figure 3.1.

Table 6.9  MultiDD: diagnoses and treatment recommendations at T0

Diagnosis n  (%) Treatment recommendation n  (%)

No language problem 22 (37%) Wait-and-see
Speech therapy
Medical treatment
Total

11 (50%)
3 (14%)
8 (36%)

22 (100%)

SLI 7 (12%) Speech therapy
Total

7 (100%)
7 (100%)

Language and medical/audiological problem 11 (18%) Wait-and-see
Medical treatment
Total

3 (27%)
8 (73%)

11 (100%)

Language and developmental problem 9 (15%) Wait-and-see
Developmental examination
Total

1 (11%)
8 (89%)
9 (100%)

Language, medical, and developmental problem 11 (18%) Wait-and-see
Medical treatment
Developmental examination
Total

2 (18%)
6 (55%)
3 (27%)

11 (100%)

Total 60 (100%) Wait-and-see
Speech therapy
Medical treatment
Developmental examination
Total

17 (28%)
10 (17%)
22 (37%)
11 (18%)
60 (100%)

“No language problem” was present in 22 children (37%). These children showed

adequate language scores. Thirteen of these children (59%) had medical problems, two

children had developmental problems (9%), and only one had both problems (5%).

Parents of half of the children were reassured and recommended to follow a wait-and-

see strategy. Medical treatment was recommended in 8 children (36%). In three

children, despite adequate language scores, speech therapy was recommended because

of articulation problems, see Table 6.10.
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Table 6.10 MultiDD: Age, language skills and language problems in children referred for speech
therapy, despite adequate language scores

Age TBQ ZQ GDS Problem

3;10

3;10

4;8

109

96

94

96

-

97

adequate

adequate

inadequate

Slight articulation problems

Pronunciation difficulties. Parents insisted on speech therapy

Interdental /s/

A “specific language problem” was present in 7 children (12%). For these children

speech therapy was advised.

A “language problem in comorbidity with medical or audiological problems”

was present in 11 children (18%). For most children medical treatment was

recommended.

“Language problems in comorbidity with global non-verbal developmental

problems” were present in 9 children (15%). For most of these children a thorough

developmental examination was recommended.

“Language problems in comorbidity with medical and global non-verbal

developmental problems” were present in 11 children (18%). Most children were firstly

referred for medical treatment.

6.2.4 MultiDD: Treatment received after recommendation

During the year, most children in the MultiDD group received some form of treatment.

Only 13 children (22%) received no treatment at all, see Table 6.11. Twenty children

received one form of treatment (33%), and 27 children received combinations of

treatments (45%).

In total, 31 children (52%) received speech therapy during the year, see Table

6.11. The number of speech therapy sessions varied from 1 to 48 sessions, with a mean

of 20 sessions during the year.
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Table 6.11  MultiDD: treatment received during the year

Therapy Treatment received during the year n  (%)

None no treatment 13 (22%)

Single speech therapy

medical treatment

developmental guidance

12 (20%)

7 (11%)

1 (2%)

Combinations speech therapy + medical treatment

speech therapy + developmental guidance

medical treatment + developmental guidance

speech therapy + medical treatment + developmental guidance

12 (20%)

4 (7%)

8 (13%)

3 (5%)

Total 60 (100%)

At T1, in most children (18/60 = 30%) speech therapy was continued, see Table 6.12.

Besides speech therapy, also other forms of treatments were continued: developmental

guidance in 11 children (18%) and medical involvement in 9 children (15%). In about

half of the children treatment was finished or never started (n = 16 + 11 ; 45%).

Table 6.12  MultiDD: treatment at T1

Treatment  n  (%)

no treatment at all

treatment finished

speech therapy

medical treatment or supervision

developmental guidance

speech therapy + developmental guidance

speech therapy + medical involvement

Total

11 (18%)

16 (27%)

13 (22%)

7 (12%)

8 (13%)

3 (5%)

2 (3%)

60 (100%)



6.  Results

69

6.2.5 Language and developmental improvement in the MultiDD group

Language improvement, the improvement of language skills at T1 compared to T0, was

defined as an improvement at of at least 15 points on the RTB or the STP. When no

reliable STP scores could be obtained, a change from ‘inadequate’ to ‘adequate’ on the

GDS was defined as improvement. In the MultiDD group, 25 children (42%) language

skills improved during one year, see Table 6.13. The children could improve on

language production, language comprehension, as well as on both. Improvement was

reached in every diagnosis group.

Table 6.13  MultiDD: language and global non-verbal developmental improvement at T1

Language improvement Developmental improvement
in children with
developmental problems at T0

Diagnosis  N
RTB
n

STP/GDS
n

Both
n

Total
n  (%) N n (%)

No language problem (N=22) 4 3 2 9/22 (41%) (N=3) 3/3 (100%)

SLI (N=7) 0 0 3 3/7 (43%) 0

Language+medical problem (N=11) 0 4 2 6/11 (55%) 0

Language+developmental problem (N=9) 2 1 1 4/9 (44%) (N=9) 3/9 (33%)

Language+medical+developmental problem (N=11) 2 1 0 3/11 (27%) (N=11) 6/11 (55%)

Total (N=60) 8 9 8 25/60 (42%) (N=23) 12/23 (52%)

In 23 children a developmental delay was assumed at T0. Improvement of the global

non-verbal development was found in 12 children of these children (52%), see Table

6.13, which means 20% of the total MultiDD group. Improvement was reached in every

diagnosis group in which children with developmental problems were present.

For children with language problems in comorbidity with medical problems the

most improvement for language abilities was reached (55%). In children with no

language problems still 41% improved on language abilities. In this group, also the

three children with non-verbal developmental delay improved. Children who improved

followed different therapies. In children with language problems, improvement in global

non-verbal development was mainly found in children with medical and developmental

problems (55%).
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An in depth analysis of diagnosis at T0, treatment received during the year, and

improvement at T1 shows, that children in the MultiDD group received many different

forms of therapy, and showed for some children improvement of language skills and/or

global non-verbal developmental improvement, see Table 6.14.

6.2.6 Parental opinion in the MultiDD group at T1

Although all parents observed improvement in the language development of their

children, about half of the parents still worried about the language development (n = 33;

55%), see Table 6.15. Most parents noted that the language development of their child

was still impeded (n = 45 ; 75%).

Table 6.15  MultiDD: parental opinion about language improvement between T0 and T1

Language improvement
according to parents

n  (%)

Are parents still worried?

n  (%)

Adequate language development at T1
according to parents

n  (%)

Yes

No

Total

60 (100%)

0 (0%)

60 (100%)

33 (55%)

27 (45%)

60 (100%)

15 (25%)

45 (75%)

60 (100%)

Comparison of the parental opinion about the language development of their child and

the scores on the STP, RTB and GDS show, that parent think too negative: 22 of the 45

children of which parents assumed a language problem showed adequate language

scores, see Table 6.16.

Table 6.16  MultiDD: parental opinions compared to language scores at T1

Language scores at T1 Inadequate language development according to parents

Adequate TBQ, ZQ and GDS

Inadequate TBQ, ZQ or GDS

Total

22 (49%)

23 (51%)

45 (100%)
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Most parents (n = 52 ; 87%) were satisfied with the procedure and treatment their child

received during the year, see Table 6.17.

Table 6.17  MultiDD: parental satisfaction with the treatment of their child

n  (%)

Satisfied

Not satisfied

52 (87%)

8 (13%)

Total 60 (100%)

Parents who were not satisfied mentioned various reasons. Parents mostly seemed

dissatisfied by their impression that specialists had a different point of view than

expected by themselves: parents of four children had expected other therapy

recommendations; parents of three children were contend with the treatment

recommendation, but were disappointed in the content and outcome of the therapy they

received; parents of one child expected a longer follow-up procedure.

6.3 MonoDD group: Results

6.3.1 Subjects in the MonoDD group

In the MonoDD group, parents of 43 children were approached for inclusion by 22 of

the 65 GPs who participated in the study. Two children did not participate, because

parents were not willing to fill in the monthly questionnaire. Consequently, at T0 the

MonoDD group consisted of 41 children: 24 boys (59%) and 17 girls (41%). Their ages

were between 2;0 and 5;3-years-old, with a mean of 3;8, see Table 6.18.
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Table 6.18  MonoDD: age and gender at T0

Age years ; months Gender n  (%)

Minimum

Maximum

Mean

2;0

5;3

3;8

Boys

Girls

Total

24 (59%)

17 (41%)

41 (100%)

6.3.2 Background variables of the MonoDD group

The background variables of children in the MonoDD group are shown in Table 6.19.

Most children had a normal birth-weight (98%), and lived in middle-class families

(61%) with two parents (98%) and one or more siblings (88%). Also most children

visited some form of day-care (88%).

Table 6.19  MonoDD: background variables

Variable  n  (%)

Birth Weight
< 2000
≥ 2000

1 (2%)
40 (98%)

Day-care
Yes
No

36 (88%)
5 (12%)

Siblings
Yes
No

36 (88%)
5 (12%)

Family Composition
Two parents
One parent / foster parents

40 (98%)
1 (2%)

SES
Low
Middle
High

5 (12%)
25 (61%)
11 (27%)

Total 41 (100%)
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The main concern of the parents was the speech and language development of their

child. Most parents considered the language problem as the only developmental

problem (73%), see Table 6.20. Sometimes a relation with medical problems was

assumed (17%), and sometimes parents considered the language problem as part of a

broader developmental problem (10%).

Table 6.20  MonoDD: parental opinions about the nature of the language problem

Parental idea of the problem  n  (%)

Language problem 30 (73%)

Language problem and medical problem 7 (17%)

Language problem and developmental problem 4 (10%)

Total 41 (100%)

6.3.3 Diagnostics and treatment recommendations in the MonoDD group at T0

Many children in the MonoDD group showed adequate language development (78%),

see Table 6.21. Language comprehension, as measured by the RTB, was adequate in 36

children (88%). Language production as measured by the STP as well as spontaneous

language production was adequate in 30 children (73%). This means that only 9 of the

children in the MonoDD group (22%) showed inadequate language development, as

measured by the RTB, STP (or an inadequate score on the GDS when no objective score

on the STP could be obtained).

Table 6.21  MonoDD: language development at T0

Language development
RTB
n  (%)

STP
n  (%)

GDS
n  (%)

Total
n  (%)

Inadequate

Adequate

Unknown

Total

4 (10%)

36 (88%)

1 (2%)

41 (100%)

4 (10%)

30 (73%)

7 (17%)

41 (100%)

11 (27%)

30 (73%)

0 (0%)

41 (100%)

9 (22%)

32 (78%)

0 (0%)

41 (100%)
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The global non-verbal development was adequate in most children in the MonoDD

group (83%) according to the score on the DOS-R and the observations during the

examinations, see Table 6.22. Only in 7 children the DOS-R was inadequate and a

developmental delay was assumed (17%). Table 6.22 shows the global non-verbal

development together with the language development of these children.

Table 6.22  MonoDD: global non-verbal development and language scores T0

Language development

Global non-verbal development Adequate
n

Inadequate
n

Total
n  (%)

Adequate

Inadequate

Total

30

2

32

4

5

9

34 (83%)

7 (17%)

41 (100%)

Based on the language measures and the screening of the global non-verbal

development at T0  - measures which were unknown by the GPs who formulated the

treatment recommendations - 3 diagnostic groups were present in the MonoDD children

according to our scheme, see Table 6.23.

“No language problem” was present in 32 children (78%). In two of these

children a developmental problem was assumed; the medical or audiological status was

unknown. Despite adequate language development, in 25 of these 32 children speech

therapy was advised.

A “specific language problem” was present in 4 children (10%). Medical or

audiological problems could be present, but were unknown. Two of these children were

referred for speech therapy, and two were referred for medical treatment.

A “language problem in comorbidity with developmental problems” was present

in 5 children (12%). In these children, medical or audiological problems could also be

present. All of these children were referred to the speech therapist.
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Table 6.23  MonoDD: diagnosis and treatment recommendations at T0

Diagnosis n (%) Treatment recommendation n (%)

No language problem 32 (78%) Wait-and-see
Speech therapy
Medical treatment
Speech therapy + medical treatment
Total

3 (9%)
25 (78%)
2 (6%)
2 (6%)

32 (100%)

SLI (and medical problem?) 4 (10%) Speech therapy
Medical treatment
Total

2 (50%)
2 (50%)
4 (100%)

Language, developmental (and medical?) problem 5 (12%) Speech therapy
Speech therapy + medical treatment
Total

3 (60%)
2 (40%)
5 (100%)

Total 41 (100%) Wait-and-see
Speech therapy
Medical treatment
Speech therapy + medical treatment
Total

3 (7%)
30 (73%)
4 (10%)
4 (10%)

41 (100%)

A closer look at the children without language problems who were referred to the

speech therapist learned, that those children mainly had problems with the proper

articulation of speech sounds (Goorhuis-Brouwer & Knijff, 2003). The speech problems

of these children are summarised in Table 6.24.

6.3.4 MonoDD: treatment received after recommendation

Most of the children in the MonoDD group received some form of treatment during the

year. Only 3 children (7%) received no treatment at all, see Table 6.25. Mainly speech

therapy was received during the year: 49% of the children received speech therapy as

only form of treatment, 39% of the children received speech therapy in combination

with medical treatment (25%), with developmental guidance (2%) or both (12%). Two

children (5%) received medical treatment as only form of treatment. This means that 36

children (88%) received speech therapy during the year. The number of speech therapy

sessions varied from 1 to 59 sessions, with a mean of 24,8 sessions during the year.
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Table 6.24 MonoDD: Age, language skills and language problems in children referred for speech
therapy, despite adequate language scores

Age TBQ ZQ   GDS Problem

2;7
2;10
3;0
3;0
3;1
3;3
3;6
3;6
3;7
3;7
3;7
3;8
3;8
3;10
4;1
4;1
4;3
4;5
4;5
4;6
4;6
4;6
4;7
4;11
5;3

100
100
98
115
89
107
93
94
101
94
94
97
95
106
95
123
115
91
100
130
111
125
127
114
99

-
96
84
123
94
91
84
99
117
96
97
101
104
101
94
125
107
91
104
132
-
113
131
105
101

adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate
adequate

Pronunciation difficulties: substitution of /k/
Pronunciation difficulties: substitution of /t/ and /p/
Pronunciation problems: omissions and word order wrong
Periods of stammering
Short sentences
Pronunciation difficulties (intelligibility by others difficult)
Pronunciation difficulties
Intelligibility by others difficult
Pronunciation difficulties (much /t/)
Pronunciation difficulties
Pronunciation difficulties: first and last sounds in a word are the same
Speaks too loud, pronunciation difficulties
Pronunciation difficulties
Periods of stammering
Periods of stammering
Pronunciation difficulties: no /r/. Speaks too fast
Long sentences, but pronunciation difficulties: lisps
Periods of stammering; Speaks too fast
Pronunciation difficulties: no s-t combinations. /r/ is present
Pronunciation difficulties of the /s/: lisps because of anatomy mouth
Pronunciation difficulties: many /k/ and /g/ sounds
Pronunciation difficulties : speaks indistinctly
Pronunciation difficulties: speaks too fast, stammers, weak motor system
Pronunciation difficulties: no /r/ yet, substitution
Pronunciation difficulties

Table 6.25  MonoDD: treatment received during the year

Therapy Treatment received during the year  n    (%)

None no treatment 3 (7%)

Single speech therapy

medical treatment

20 (49%)

2 (5%)

Combinations speech therapy + medical treatment

speech therapy + developmental guidance

speech therapy + medical treatment + developmental guidance

10 (25%)

1 (2%)

5 (12%)

Total 41 (100%)
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For 19 of these children (47%) speech therapy still continued at T1, see Table 6.26. For

some, this is the only form of treatment (32%), some received speech therapy together

with medical involvement (10%), and some together with developmental guidance

(5%). In 22 children (54%) treatment was finished.

Table 6.26  MonoDD: treatment at T1

Treatment   n  (%)

no treatment at all

treatment finished

speech therapy

speech therapy + medical involvement

speech therapy + developmental guidance

Total

3 (7%)

19 (46%)

13 (32%)

4 (10%)

2 (5%)

41 (100%)

6.3.5 Language and developmental improvement in the MonoDD group

Language improvement, which means an improvement of at last 15 points on the RTB

or STP (or an improvement from inadequate to adequate on the GDS when no reliable

score on the STP was obtained), was found in 11 children (27%) in the MonoDD group,

see Table 6.27. Improvement was either in language comprehension or language

production. None of the children improved on both language abilities.

Improvement of the global non-verbal development was found in only one of the

7 children (14%) in which a developmental delay was assumed at T0, see Table 6.27.

Table 6.27  MonoDD: language improvement at T1

Language improvement Developmental improvement
 in children with
developmental problems at T0

Diagnosis  N
RTB
n

STP/GDS
n

Both
n

Total
n (%)  N n (%)

No language problem (N=32) 3 5 0 8/32 (25%) (N=2) 0/2 (0%)

SLI (N=4) 1 1 0 2/4 (50%) (N=0) 0/0 (0%)

Language+developmental problem (N=5) 1 0 0 1/5 (20%) (N=5) 1/5 (20%)

Total (N=41) 5 6 0 11/41(27%) (N=7) 1/7 (14%)
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The relation between language improvement and the diagnoses and treatment

recommendations at T0 together with treatment received during the year is shown in

Table 6.28.

6.3.6 Parental opinion in the MonoDD group at T1

Although all but one parent couple observed improvement in the language development

of their children, about half of the parents still worried about the language development

(n = 22 ; 54%), see Table 6.29. Most parents noted that the language development of

their child was still impeded (n = 27 ; 66%).

Table 6.29  MonoDD: parental opinion about language improvement between T0 and T1

Language improvement
according to parents

n  (%)

Are parents still worried?

n  (%)

Adequate language development at T1
according to parents

n  (%)

Yes

No

Total

40 (98%)

1 (2%)

41 (100%)

22 (54%)

19 (46%)

41 (100%)

14 (34%)

27 (66%)

41 (100%)

Comparison of the parental opinion about the language development of their child and

the scores on the STP, RTB and GDS show, that parent think too negative: when

parents consider that the language problem is still present (in 27 children), the language

tests show normal language development in 20 of these children (74%), see Table 6.30.

Table 6.30  MonoDD: parental opinions compared to language improvement at T1

Language scores at T1 Inadequate language development according to parents

Adequate TBQ, ZQ and GDS

Inadequate TBQ, ZQ or GDS

Total

20 (74%)

7 (26%)

27 (100%)
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Most parents (n = 33 ; 80%) were satisfied with the procedure and treatment their child

received during the year, see Table 6.31. Parents who were not satisfied mentioned

various reasons.

Table 6.31  MonoDD: parental satisfaction with the treatment of their child

n  (%)

Satisfied

Not satisfied

33 (80%)

8 (20%)

Total 41 (100%)

When parents were dissatisfied, in three children this was because speech therapy did

not had the effect they expected, or even had contrarily effects. Two parents were

dissatisfied because they were not told that there were doubts about the effect of speech

therapy in their child. During the year their children were referred for special education.

Parents of one child were dissatisfied because for their child a wait-and-see approach

was taken. They had serious doubts about their child’s development and behaviour, and

only recently their child was referred for child psychiatric help. Parents of the last child

did not follow the recommendation for MultiDD examination and were dissatisfied

because nothing happened. Like parents in the MultiDD group, parents were dissatisfied

when their ideas did not correspond with the ideas of the specialists. Also mentioning

only part of the developmental problem led to dissatisfaction.

6.4 Similarities and differences between the MultiDD and MonoDD group

This paragraph describes the outcomes of our third research question: When referred to

a MultiDD or a MonoDD procedure for children with speech and language problems,

are there differences regarding the background variables, therapy recommendations,

therapy effect and parental satisfaction?



6.  Results

82

Analysis of both procedures makes clear that the statement of the Dutch Health

Insurance Board that there is much uncertainty about how to handle language disorders

is underlined. In order to give a new impulse to the discussion about the general practice

and difficulties in defining a language problem, we give that most salient differences

and similarities regarding the presented language problems, therapy recommendations,

therapy effect and parental satisfaction.

6.4.1 Similarities by inclusion: Characteristics of the subjects

In both groups, the children do not differ regarding age, gender, background variables,

and parental concern when included in the study, see Table 6.32.

Table 6.32  MultiDD and MonoDD groups: Similarities by inclusion

Value
MultiDD group
N = 60

MonoDD group
N = 41

Age min - max (mean) 1;8 - 5;1  (3;4) 2;0 - 5;3  (3;8)

Gender
boys n (%)
girls n (%)

44 (73%)
16 (27%)

24 (59%)
17 (41%)

Birthweight ≥ 2000 n (%) 56 (95%) 40 (98%)

Day-care: yes n (%) 48 (80%) 36 (88%)

Siblings: yes n (%) 51 (85%) 36 (88%)

Two parents: yes n (%) 57 (95%) 40 (98%)

SES
Low n (%)
Middle n (%)
High n (%)

15 (25%)
29 (48%)
16 (27%)

5 (12%)
25 (61%)
11 (27%)

Parental concern:
language problem n (%)
+ medical problem n (%)
+ developmental problem n (%)

38 (63%)
10 (17%)
12 (20%)

30 (73%)
7 (17%)
4 (10%)
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6.4.2 Differences after inclusion: Language development at T0

In both groups language measures differed significantly at T0 (p < .00), see Table 6.33.

In the MultiDD group, most children (63%) showed language problems, whereas only

22% of the children in the MonoDD group showed language problems at T0. As a

consequence also different forms of treatment were followed, see Table 6.34.

Table 6.33  MultiDD and MonoDD groups: Language measures at T0

Language development
MultiDD group
n  (%)

MonoDD group
n  (%)

Inadequate
Adequate
Total

38 (63%)
22 (37%)
60 (100%)

9 (22%)
32 (78%)
41 (100%)

Table 6.34  MultiDD and MonoDD groups: recommended and received treatment

Treatment

MultiDD group
N = 60

n  (%)

  MonoDD group
  N = 41

  n  (%)

Therapy recommendation at T0
wait and see
speech therapy
medical treatment
developmental examination
speech therapy + medical treatment

17 (28%)
10 (17%)
22 (37%)
11 (18%)
0

3 (7%)
30 (73%)
0
4 (10%)
4 (10%)

Treatment during the year
no treatment
speech therapy
medical involvement
developmental guidance
medical involvement + developmental guidance
speech therapy + medical involvement
speech therapy + developmental guidance
speech therapy + medical involvement + developmental guidance

13 (22%)
12 (20%)
7 (11%)
1 (2%)
8 (13%)

12 (20%)
4 (7%)
3 (5%)

3 (7%)
20 (49%)
2 (5%)
0
0

10 (25%)
1 (2%)
5 (12%)

Treatment during at T1
no treatment
speech therapy
medical involvement
developmental guidance
speech therapy + medical involvement
speech therapy + developmental guidance

27 (45%)
13 (22%)
7 (12%)
8 (13%)
2 (3%)
3 (5%)

22 (54%)
13 (32%)
0
0
4 (10%)
2 (5%)
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In the MultiDD group most children were referred for medical treatment (37%) or a

wait-and-see approach was recommended (28%), whereas most children in the

MonoDD group were referred for speech therapy (73%). Also treatment received during

the year, and treatment received at T1 differed significantly.

Despite the differences in language development at T0, in both groups language

improvement was found in a similar number of children, see Table 6.35. This means

that even children with adequate language development improved in language abilities

between T0 and T1.

Table 6.35  MultiDD and MonoDD groups: Language improvement

Language development
MultiDD group
n  (%)

MonoDD group
n  (%)

Language improvement

No language improvement

Total

25 (42%)

35 (58%)

60 (100%)

11 (27%)

30 (73%)

41 (100%)

6.4.3 Similarities: Parental satisfaction at T1

The parental opinions about language development, and satisfaction about the

diagnostic procedures, treatment recommendation, and treatment received during the

year is similar in the two groups, see Table 6.36.

Table 6.36  MultiDD and MonoDD groups:  similarities in parental opinions at T1

Parental opinion

MultiDD group
N = 60

n  (%)

MonoDD group
N = 41

n  (%)

Language is improved

Language is adequate at T1

Parents who are satisfied

60 (100%)

15 (25%)

52 (87%)

40 (98%)

14 (34%)

33 (81%)
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6.5 Conclusions

In both groups, the included children did not differ regarding parental concern and

background variables. However, they differed significantly on language abilities: many

children in the MultiDD group showed inadequate language development (63%)

whereas most children in the MonoDD group showed adequate language development

(78%). In the first place, this illustrates that parents easily are concerned about the

language abilities of their child. Often their ideas about the language development of

their child did not fit the objective language measures. In the second place, the findings

illustrate the difficulties in defining a language problem. Normal variations in language

development, especially for articulation patterns, is not reckoned with.

Despite the language differences, and as a consequence also the differences in

therapy recommendation, in both groups a about the same percentage of children

improved their language skills. This means that even children with adequate language

abilities could improve their language skills. However, despite possibilities for language

improvement, not all children can overcome their language problems.

The parental satisfaction about the followed procedure and the therapies their

child received during the year was similar in both groups: almost all parents indicated

that they were satisfied, and had no unfavourable comments.





Part III

General Discussion

Part III discusses the results of the three research purposes:

1 The development of a protocol for a multidisciplinary diagnostic

procedure for children with speech and language problems.

2 Evaluation of the MultiDD protocol. Is the use of the MultiDD protocol

feasible according to the co-operating disciplines, and useful to come to

differentiation in diagnostics and treatment recommendations?

3 When referred to the MultiDD procedure or a regular MonoDD procedure

for children with speech and language problems, are there differences

regarding the background variables, therapy recommendations, therapy

effect, and parental satisfaction?
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7 General discussion

7.1 Development of a uniform multidisciplinary procedure

Our first research purpose was the development a uniform multidisciplinary procedure

for children with speech and language problems.

The Department of Otorhinolaryngology / Communication Disorders in Children

section, working as a diagnostic centre for speech and hearing problems, made the

choice for four disciplines, co-operating in the multidisciplinary diagnostic team for

children with speech and language problems: the speech therapist, the audiologist, the

child psychologist and the otorhinolaryngologist. In other countries, instead of an

otorhinolaryngologist, often a paediatrician or a child neurologist is involved in the

diagnostic procedure (McConachie, Smyth, & Bax, 1997). In our opinion, this mainly

has to do with the fact that in other countries the Health Services are otherwise

organised than in the Netherlands. Children with developmental problems mostly are

referred to (neuro)paediatric centres, in which the different expressions of their

problems can be analysed. In the Netherlands instead of four co-operating disciplines,

also less disciplines can be involved (KITS, 1997). Sometimes the medical specialist is

absent, sometimes another medical specialist than the otorhinolaryngologist is present

(BOSK/FOSS, 1993). The different composition of the co-operating disciplines can lead

to other therapy choices.

As for the content of the protocol, the main problems we met were the criteria to

define a speech and language problem and the choice for a suitable screening instrument

for the global non-verbal development. In the Netherlands, like in other countries, there

is no consensus about the differentiation between normal and deviant language

development (Lahey, 1990; Enderby & Emerson, 1995; Bishop, 1997; Conti-Ramsden,

Crutchley, & Botting, 1997; Kamhi, 1998; Luinge, Goorhuis-Brouwer, & Post, 2002).

As the discussion about defining a language problem and the assessment of non-verbal

development is still going on (Resing, et al. 2002), we realise that, like the choice for
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co-operating disciplines, also the content and interpretation of the MultiDD protocol is a

choice which can be discussed.

In conclusion: The four co-operating disciplines felt content with the MultiDD

procedure which led to objective and reproducible criteria for “normal” and

“abnormal” findings.

Our MultiDD protocol shows one possibility regarding co-operating disciplines

and content. In the regular practice other protocols and co-operating disciplines are

present. Further research is recommended to compare costs and efficacy of different

multidisciplinary diagnostic procedures in children with speech and language

problems.

7.2 Diagnosis related therapy recommendations

Our second research purpose was the evaluation of the MultiDD protocol.

In three explorative studies all children could be diagnosed using the protocol

and scheme, which led to differentiation in therapy recommendation. A specific speech

and language problem was present in fewer children than assumed by the specialists

who referred the child for MultiDD examination. Cognitive delay was present in more

children than assumed. Only the ideas about the presence of medical problems were

confirmed. The scheme for the diagnosis related therapy recommendations turned out to

be useful. Most parents were satisfied with the diagnostic and therapeutic procedure.

We concluded that the developed MultiDD procedure helps to classify children

with speech and language problems in an adequate way. However, some questions can

be raised. For instance, we found a large number of otorhinolaryngological problems in

the population. Perhaps more children with otorhinolaryngological problems were

referred because the MultiDD procedure was used within the Department of

Otorhinolaryngology. Suppose the diagnostic team was a section within the Department

of Paediatrics, would the medical problems have been more neurological and/or

psychiatric based?
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Another question concerns the relative small number of specific language

problems. Perhaps only the children with the most severe language problems were

referred. If so, this could also explain the absence of children with “no language

problem”. Other studies show that sometimes children are referred to speech therapists

or diagnostic centres who, after diagnostics show language abilities within normal

ranges (Goorhuis-Brouwer & TenVergert, 1997).

In conclusion: The developed MultiDD protocol differentiates specific language

problems from language problems in comorbidity with medical, audiological, or

cognitive problems. For therapy recommendation this differentiation is of importance.

The scheme for diagnosis related therapy was found to be useful in formulating

treatment recommendations.

7.3 Similarities and dissimilarities between the MultiDD and MonoDD
procedures

The third question in our research about the differences between the outcomes of a

MultiDD procedure and a MonoDD procedure, can only be answered in an explorative

way. Although children in both groups have similar speech and language difficulties

according to their parents, this was not confirmed by the language scores obtained from

standardised tests. We will discuss some similarities and dissimilarities.

7.3.1 Subjects: similarities and dissimilarities by inclusion

In the MultiDD group 60 children were included, in the MonoDD procedure 41

children. In both groups, the children did not differ in background variables such as

birthweight, day-care/home-care, family composition, and SES. Also the parental

opinions about the language problems of their child were similar.

In both groups more boys than girls were included. In the MultiDD group, the

boy-girl ratio of 3:1 was present, which is normally expected in a clinical population

(Bishop, 1997; Leonard, 1998; Goorhuis-Brouwer & Schaerlaekens, 2000). In the

MonoDD group relatively more girls were included.
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Inclusion of children in the MultiDD group was much easier than in the

MonoDD group. In the MultiDD group, each week about two children could be

included. In the MonoDD group, 41 children were included within a period of 26

months by 22 of the 65 GPs who participated in the study. This means that 43 GPs

(66%) did not include children. This was partly due to the type of practice (rural villages

with many old people), and partly because they had forgotten the research programme

as speech and language problems hardly ever occurred in their practices. In addition, the

problem was not a common one for the 22 GPs who did include children: each of the 22

GPs included between one and three children over a period of 26 months. It seems that

the prevalence of children with language problems occurs only occasionally within a

GP’s practice. Perhaps the problem is not as widespread as suggested in literature,

which cites a prevalence of 5-10% (Bishop, 1997; Leonard, 1998; de Koning, et al.

2000). Another explanation might be that the GPs biased the term “language problem”,

as most children were referred to a speech therapist. It is possible that only children with

assumed specific language disorders were included by the GPs, and children with

medical, audiological and/or cognitive problems were not diagnosed as language

impaired. The possible bias, or more positive, the strict opinion concerning the term

“language problem”, is underlined by the differences between the two groups regarding

the number of children with global non-verbal developmental problems at T0. In the

MultiDD group significant more children with global non-verbal developmental

problems were included (38%) compared to the MonoDD group (17%). Also the fact

that 68% of the children in the MultiDD group was referred by their GP underlines the

idea that GPs may have a strict opinion of the term “language problem”. They did not

refer to a speech therapist which could indicate that they considered the language

problem as part of a broader problem.

In conclusion: In GP practises only a few number of children with language

problems were included in the study. Either language problems are less common in GP

practices than stated in the literature, or GPs do not consider language problems in

comorbidity with medical and developmental problems as language problems. For

them, language problems are therefore strictly related to specific language disorders

and as a consequence related to speech therapy. As many children in the MultiDD
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procedure were referred by their GP, the strict interpretation of the term “language

disorder” can be underlined. The GPs refer to a MultiDD team as they consider the

language problem as part of a broader problem.

7.3.2 Language development at T0: difficulties in defining a language problem

At T0, in the MultiDD group significantly more children showed language problems

than in the MonoDD group. However, in almost all children some form of treatment

was recommended. Considering the language measures, it could be expected that in the

MonoDD group for relatively more children a wait-and-see approach was taken. Most

of the children with adequate language development were referred for speech therapy

because of pronunciation problems and/or periods of stammering (Goorhuis-Brouwer &

Knijff, 2003). This brings us at the discussion about defining a language problem by

using standardised tests versus ‘communicative incompetence’: “Should we assess

severity purely in terms of statistical abnormality or in terms of the extent to which the

child has communicative difficulties in everyday life?” (Bishop, 1997, p21). This is a

worldwide discussion and continues to be debated among professionals. To define

communicative difficulties in everyday life, one must have good normative data on

language development, which is not available for many languages (Bishop, 1997, p23).

This is also the case in the Netherlands. A recent study showed that most clinicians

agree on milestone in language development at different ages, but do not agree on

normal ranges of language abilities (Luinge, et al. 2002).

It seems that speech therapists who decided to start speech therapy, expect

pronunciation difficulties and periods of stammering to interfere negatively in the

communication in every day life. If we realise that all children except one are under five

years of age, the question can be raised if normal variations in articulation development

are reckoned with. Articulation development starts at about 6 months of life when

articulation patterns in the infant gradually become language specific and more fluent,

based on auditory and motor development (Gazzaniga, 2000; Kuhl, 2000). Maturation

and normal variations in the speed of speech motor development play an important role

in this process. Language specific articulation and fluency is mature at about six years
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of life. This knowledge, mainly expressed in “old” literature seems to be forgotten

(Gesell & Armatruda, 1947; Piaget, 1959). Based on “new” insights in which language

plays an important role in cognitive and social-emotional development, early treatment

of language problems is thought to prevent learning disabilities, dyslexia and

behavioural problems (Silva, Williams, & McGee, 1987; Stothard, et al. 1998; Coster,

2001). As a consequence, speech therapy in young children increased. The fact that

children with average and above-average language scores receive speech therapy,

suggests that the wish to prevent learning disabilities and dyslexia, perhaps leads to

inappropriate standards, especially for articulation development.

In conclusion: Many children with adequate language development according to

the standardised tests received speech therapy, mainly because of pronunciation

difficulties. Questions can be raised about the standards used. Our study underlines the

literature in which it is stated that it is difficult to determine when a child has a deviant

language development, as the normal acquisition of speech and language shows

considerable variation. “It is not easy to distinguish between a child at the lower range

of normality and who is deviating from the usual pattern of speech and language

development (Enderby & Emerson, 1995, p34)”.

7.3.3 Parental opinion about language development compared to diagnosis at T0

In the MultiDD group, the five diagnosis groups proposed in our scheme (Figure 3.1)

were present. Children in the diagnosis group “no language problem” made the biggest

group (37% of the children). The other four diagnosis groups (“SLI” and language

problems in comorbidity with medical/audiological and/or developmental problems)

contained an similar number of children (12 to 18%).

In the MonoDD group, three different diagnosis groups were found because of

the unknown medical and audiological status: “no language problem” (78%), “SLI”

(10%), and “language problems in comorbidity with developmental problems” (12%).

Similar to the MultiDD group, the group children with “no language problem” made the

biggest group.
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As all parents were concerned about the language development of their child -

this was one of the three inclusion criteria - it becomes clear that parents, like clinicians,

find it difficult to differentiate between normal and deviant language development.

Parents seem to have high standards concerning language development, perhaps

because they think that language development influences the social and cognitive

development to a great extend, which is underlined by current politics and educational

goals (Goorhuis-Brouwer, 1988; Meijer, van der Ploeg, & Thoomes, 1999; Goorhuis-

Brouwer & Knijff, 2002). Also, parents find it difficult to judge the cause of the

language problem, as most parents thought their child had a specific language problem

(63% in the MultiDD group and 73% in the MonoDD group). At T1, in 49% (MultiDD

group) and 74% (MonoDD group) of the children of which parents still assumed

language problems, adequate language scores were found.

In conclusion: Parents are easily alarmed because of the assumed relationship

with social and cognitive development, and thus with achievement in school. They have

high standards for the language development of their child, and these notions are

supported by politics and education. Research on normal variations in language

development must prove if these standards are beneficial to children.

In children with speech and language problems, a specific language impairment

is less common than assumed by the parents. Multidisciplinary examination indicates

that language problems in comorbidity with medical and/or developmental problems

more often are present than supposed. Even adequate language development can be

present when a speech and language problem is assumed.

7.3.4 Language improvement related to treatment during the year

Language improvement, defined as an improvement of at least 15 points at the RTB or

STP (or an improvement from inadequate to adequate at the GDS), was similar in the

MultiDD and MonoDD group. As language scores at T0 differed significantly between

the MultiDD and MonoDD groups, this means that language skills of children with

language problems as well as children with adequate language skills could improve.
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In both the MultiDD and MonoDD groups, improvement of language skills was

found in all diagnosis groups. As most children in the MonoDD group received speech

therapy, whereas children in the MultiDD group received more different forms of

treatment, this means that speech therapy is not the only form of therapy. Medical help,

developmental guidance, and a wait-and-see approach can also have a positive effect on

language functioning.

Medical treatment

In the MultiDD group language improvement was mainly present in children with

medical problems, independent of adequate or inadequate language scores at T0.

Language abilities of the majority of these children improved by medical treatment. In

the diagnostic group “no language problems” 41% of the children improved, in the

diagnostic group “language and medical problems” 55% of the children improved. By

means of medical treatment the conditions for language development are strengthened.

Better hearing has a positive influence on auditory perception and physical health has a

positive effect on attention. Both auditory perception and attention are essential for

language development, especially for language comprehension (Goorhuis-Brouwer &

Schaerlaekens, 2000). Improvement of language skills in children with adequate

language development by medical treatment means, that a language score within normal

range does not implicate that a child functions according to its capacities. The medical

status can have a negative effect on language development, even if language scores are

adequate already.

Speech therapy or a wait-and see approach

Speech therapy seemed helpful in children with SLI, both in the MultiDD group (43%

of the children improved) as in the MonoDD group (50% of the children improved). By

means of speech therapy the language input is adjusted to the language abilities of the

child. This adjusted language input facilitates the child to detect semantics and

grammatical rules (Goorhuis-Brouwer & Schaerlaekens, 2000). Speech therapy seemed
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to be less effective in the MonoDD children with pronunciation problems and adequate

language scores. Half of these children still received speech therapy at T1. Perhaps this

indicates that some pronunciation problems can not be quickened by speech therapy,

thus underlining the discussion about inappropriate standards (Bishop, 1997; Luinge, et

al. 2002). For these children a wait-and-see approach could be followed more often. By

means of a wait-and-see approach the child gets the opportunity to mature, which can be

as effective for young children as speech therapy (Glogowska, et al. 2000). Moreover, a

wait-and-see attitude reassures parents, and this has a positive effect on parent-child

interaction (Goorhuis-Brouwer, 1988; Coster, 2001).

Developmental guidance

Developmental guidance was mainly recommended in the MultiDD group, but also for

a few children in the MonoDD group. In the MultiDD group 44% of the children

improved, in the MonoDD group 20% of the children improved. The improvements

underline the idea that test scores in developing children are not always a definite

indication for learning capacities. By means of developmental guidance the child is

stimulated to behave according to developmental age. For many children with

developmental problems this means that the differences between capacities and

commands diminish. Therefore, the surrounding world can be explored in a way which

suits the child. From our clinical experience we can state that many children behave

more spontaneous and explorative when addressed at developmental level. This has a

positive effect on overall development (Goorhuis-Brouwer & Knijff, 2002).

Furthermore, our data showed that children could improve on language

production, either on the sentence development by imitation or on spontaneous speech,

on language comprehension, or on both. This means that language development and

language improvement can only be understood from a modular approach. Language is

not a unitary construct, but rather is composed of interactions between different levels

of processing: auditory, phonological, lexical and syntactic (Bishop, 1997). The

auditory and phonological aspects of language, which lead to language comprehension

and articulation, are influenced by hearing and motor development. The lexical and
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syntactic aspects of language which lead to sentence development, are influenced by

cognitive abilities (Goorhuis-Brouwer & Schaerlaekens, 2000). From this we can

understand that some children improve in language comprehension and others in

language production.

In conclusion: Speech therapy is not the only possible strategy for language-

impaired children. Also medical help, developmental guidance, and a wait-and-see

approach can have a positive effect on language functioning. With a diagnosis related

therapy, improvement in language skills can be reached in all diagnosis groups in part

of the children. Even children with adequate language development, improvement in

language abilities can be reached.

For half of the children with articulation problems speech therapy did not

quicken the correct pronunciations. Therefore, the question arises as to whether these

articulation problems can be influenced by speech therapy, or whether they are part of

the normal maturation process.

When improvement in language abilities is reached, this can be on language

production and/or language comprehension. Therefore, all language measures should

be taken into account.

7.3.5 Limitations in language improvement

As improvement of language skills was found in 42% of the children in the MultiDD

group and in 27% of the children in the MonoDD group, this means that language

abilities are relatively stable for individual children. Only a few children are capable of

a language improvement. This is in line with the findings of Zink (1995), who found

that language abilities remained stable in most children between 2;6 and 5;0 years old

(Zink, 1995). In children with language problems, despite having speech therapy, only a

portion of the children improved (Bishop & Edmundson, 1987; Conti-Ramsden &

Botting, 1999; Johnson, et al. 1999; Glogowska, et al. 2000). For many children there is

a considerable stability in language performances over time. Therefore, it must be

accepted that a language problem is often a persistent problem.
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These results also underline the ideas that language disorders can be genetically

based, which, for many children are persistent problems (Bishop, 1997; Leonard, 1998;

Bishop, 2002). Genes are biochemical messengers, determining which substances are

manufactured in the growing organism at different time points. It is plausible that the

genetic mechanism involves disruption in the timing of early neuro-developmental

events, such as neuronal migration. This can increase the risk of language problems that

are difficult to overcome (Bishop, 1997). The indicators for potential language

improvement in individual children remain unclear. Bishop & Edmundson, who

mentioned an improvement percentage of 46% in children with SLI receiving speech

therapy and in 11% of children with language problems in comorbidity with cognitive

delay, argued that a persistent language problem is directly related to the range of

language functions that are impaired (Bishop & Edmundson, 1987). However, this is

not the only factor. They also stated that even if syntax, morphology and phonology are

immature, language improvement is possible. In these children, a positive prognostic

sign is the presence of the ability to relate the main events of a story in correct sequence.

In conclusion: Not all children will overcome their language problem. For many

children there is a considerable stability in language scores over a twelve-months

period. When language problems are persistent, this has implications for therapy. In

these cases, at least two questions should be raised: 1) How long should speech therapy

be continued? 2) Which coping strategies should be developed to give the child a good

chance for success in everyday life and future employment?

7.3.6 Examining language development

Measurement of language development using standardised tests was not possible for all

the children. In both groups in about the same number of children did not co-operate

with the standardised tests. In particular, the Sentence Development test (STP) was

difficult to administer in a clinical setting. This means that in some children

spontaneous speech, which could be assessed in all children, was the only language

measure present.
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Comparison of the ZQ scores (adequate/inadequate) and GDS scores showed a

correlation of .84. (Alink, 2002). In the few children for whom the STP and GDS did

not correspond, the GDS was found to be “inadequate”, whereas the STP was

“adequate”. Therefore, it might be argued that in clinical practice, the GDS, in

combination with the findings of the RTB, give reliable insight in the language abilities

of the child by the first examination. Of course, this does not mean that further analysis

of speech production is unnecessary. Especially when children are referred for speech

therapy, we appeal for further analysis by using either the STP or a in-depth analysis of

the spontaneous speech as in GRAMAT or TARSP (Bol & Kuiken, 1988; Verhulst-

Schlichting, 1989). Analysis of speech production give insight into the way speech

therapy has to be developed. Different therapeutic strategies must be chosen for

different language problems (Groenhuis & Goorhuis-Brouwer, 1991b; Goorhuis-

Brouwer & Schaerlaekens, 2000). Moreover, for evaluating therapy effects, in-depth

analysis of language production is recommended.

In conclusion: In language impaired children, standardised tests (especially for

language production) are sometimes difficult to administer. For diagnostics, language

comprehension, as measured by the RTB together with screening of spontaneous speech

(GDS), is sufficient to define a language problem. For therapeutic strategies and

evaluation of therapy effects, further analysis of language production is necessary.

7.3.7 Parental satisfaction

In both groups, almost all parents were satisfied with the treatment of their child: 87%

in the MultiDD group and 81% in the MonoDD group. As a variety of therapeutic

strategies could be chosen, it seems that parents are satisfied with any form of help. In

the current clinical practice, we learned from the parents that:

- When a medical problem is diagnosed, the parents are relieved. There is a “clear”

cause and often something can be done. It is not their fault that the child has a

language problem;

- When a wait-and-see strategy is recommended, the parents also are relieved. The

problem obviously is less severe than assumed at first glance;
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- When speech therapy is recommended, the parents also are relieved. Speech therapy

is looked upon as a ‘harmless’ therapy. Besides, when speech therapy is

recommended, they feel that the specialist also thinks “something can be done” for

the language problem;

- When developmental guidance is recommended, the parents often need time to

accept that the language problem of their child is not the only developmental

problem. However, they feel supported as the child receives developmental guidance.

The most important aspect for parents is that their feelings are recognised and validated

and that something “can be done”. If not, they are uncertain about education and

experience psychological pressure (Goorhuis-Brouwer, 1988; Coster, 2001).

Speech therapy was often recommended for children in the MonoDD group, and

this seemed reasonable to the parents. Also most parents of children in the MultiDD

group thought that speech therapy was an appropriate solution. However, when the

language problem was explained in relation to the developmental and medical aspects of

the child, other treatment recommendation was accepted. In both groups, a few parents

were not satisfied because they felt the specialist did not take their views seriously.

From their point of view, the language problem of the child was underestimated or

overestimated. The parents did not agree with the specialist’s recommendation.

Therefore, it is of utmost importance that parents understand why the specialist gave a

particular recommendation.

In conclusion: parents are satisfied when help is given, regardless of the form of

help. For most parents, a clear explanation about the diagnosis and the resulting

treatment recommendations is of great importance.

7.4 Recommendations for future research

In both groups the GP referred most, if not all children. This indicates that GPs possibly

differentiate between mild and complex language problems. As in children with

complex language problems medical and cognitive problems can be present, a MultiDD

procedure seems more appropriate for these children than a MonoDD procedure. Future
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research should be focused on the development of a screening instrument which

facilitates the GPs in making choices regarding speech therapy or a MultiDD procedure.

This also applies to other specialists who are key figures in the early detection of

impairments, like the Child Health care practitioners.

In a MultiDD procedure, the choice for co-operating disciplines as well as the

content of a MultiDD procedure may vary in different organisations. Future research is

recommended regarding costs and efficacy of different MultiDD procedures.

Our research underlines the difficulty to make a distinction between normal and

deviant language development, i.e. there is no golden standard. Especially the presence

of articulation problems seems to be difficult to define. Future research is recommended

concerning normal variations in language and articulation development in young

children.

Language improvement in the MonoDD group was mainly found in children

receiving speech therapy, whereas in the MultiDD group language improvement was

found in children receiving speech therapy, medical treatment, developmental guidance,

or a wait-and-see approach. Research is needed to develop criteria for the application of

these specific forms of therapy and their separate effects on language development.

Many language impaired children did not improve their language abilities,

despite treatment. Research is needed to distinguish persistent from transient language

problems. Phonological, syntactical, morphological, and pragmatic development should

be measured before and after therapy.

For children with persistent language problems, it is important to focus research

on the development of coping strategies. The question has to be answered which future

perspectives these children have.
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Summary

As language development is a complex and multifactorial process, it is common

practice to use different diagnostic procedures to examine children with assumed

language problems. When a child is examined by one specialist we speak of a

monodisciplinary diagnostic procedure (MonoDD), when two or more specialists are

involved in the diagnostic procedure, we speak of a multidisciplinary diagnostic

procedure (MultiDD).

Chapter 1 describes the current practice in diagnostic procedures in children with

speech and language problems. As these procedures are characterised by lack of quality,

efficiency and accessibility, parental organisations for children with speech and

language impairments (BOSK/FOSS) have pleaded for the use of an unambiguous

MultiDD procedure. The Dutch Federation of Centres for Audiology (FENAC)

expressed the will to develop such procedures. However, in practice, a MonoDD

procedure is often used, which led to many referrals to speech therapists. The Dutch

Health Insurance Board has raised concerns about the costs and efficacy of speech

therapy in young children with language disorders, reporting that “It is not clear how the

need for speech therapy is determined”. These remarks led to the following three

research purposes:

1 The development of a protocol for a multidisciplinary diagnostic procedure for

children with speech and language problems.

2 Evaluation of the MultiDD protocol. Is the use of the MultiDD protocol feasible

according to the co-operating disciplines, and useful to come to differentiation in

diagnostics and treatment recommendations?

3 When referred to the MultiDD procedure or a regular MonoDD procedure for

children with speech and language problems, are there differences regarding the

background variables, therapy recommendations, therapy effect and parental

satisfaction?
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Part I: The development and evaluation of a MultiDD protocol for children
with speech and language problems

Part I, containing the Chapters 2, 3, and 4, examines the first two research purposes

concerning the development and evaluation of a MultiDD protocol.

Chapter 2 describes the process of choosing relevant disciplines to participate in

the MultiDD procedure. This choice is connected with risk and/or causative factors

likely to be associated with language disorders, as these factors should be examined by

the specialists co-operating in the MultiDD team. Opinions about the influence of

internal as well as external factors on language acquisition are discussed. Reckoning

with these various factors, diagnostics in speech and language disorders includes

linguistic, medical, audiological and psycho-social aspects. We choose for a team in

which a speech pathologist, a audiologist, a child psychologist and an

otorhinolaryngologist co-operate.

Chapter 3 describes the choice for the content of the MultiDD protocol.

Especially the choice for language measures was a serious point of discussion, as there

is no consensus about how to define a language problem. Also the procedure for the

examination of the non-verbal development turned out to be under discussion. The

MultiDD protocol for children with speech and language problems resulted in a scheme

for diagnosis related treatment recommendations, in which five diagnosis groups are

distinguished.

Chapter 4 studies the usefulness of the MultiDD protocol. In two explorative

studies, the four co-operating disciplines concluded that they could easily work

together, and that they could come to a diagnose and treatment recommendation using

the MultiDD protocol. Another explorative study concluded that the differentiation in

various diagnosis groups, i.e. children with specific language impairment and children

with language problems in comorbidity with cognitive delay, resulting in different

treatment recommendations led to improvement of language abilities.

Part I concludes that is was possible to develop a feasible MultiDD protocol for

children with speech and language problems which led to objective and reproducible

criteria for “normal” and “abnormal” findings, and differentiation of diagnoses and

treatment recommendations.
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Part II: Analysis of the developed MultiDD procedure compared to the
regular MonoDD procedure

Part II, containing the Chapters 5 and 6, examines the third research question,

considering the similarities and dissimilarities between the MultiDD and MonoDD

procedure regarding the background variables, therapy recommendations, therapy effect

and parental satisfaction.

Chapter 5 describes the subjects and methods. Dutch-speaking children (1;8 to

5;3 years old) with possible speech and language problems, according to the parents,

were included in the study. Children in the MultiDD group were selected from children

who were referred to the Department of Otorhinolaryngology, University Hospital

Groningen, Communication Disorders in Children section. Children in the MonoDD

group were selected by their General Practitioners. Both groups were analysed at the

start of the study (T0) and 12 months after inclusion (T1). Language improvement was

measured by standardised tests for language comprehension and language production,

using the Dutch version of the Reynell Developmental language scales (RTB) and the

Schlichting Test for Language Production (STP) respectively. Apart from that,

spontaneous speech was screened by the Groningen Diagnostic Speech norms (GDS),

and the global non-verbal development was screened by a revised version of the Dutch

version of the Denver Developmental Scales (DOS-R). During the year, insight into the

variety and number of therapies was obtained by the monthly questionnaires. At T1,

parental satisfaction concerning procedures was also examined by means of a short

interview.

Chapter 6 describes the results of the study. First the results of the MultiDD

group and MonoDD group are described separately, followed by the similarities and

dissimilarities between both groups. Background variables and parental concern were

similar between the MultiDD and MonoDD group. Most parents thought the language

problem was the only problem. However, only a few children (12% in the MultiDD and

10% in the MonoDD group) showed specific language problems. Moreover, in the

MultiDD group 37% of the children, and in the MonoDD group even 78% of the

children had adequate language development. The other children showed inadequate
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language development (63% and 22% respectively). This means that language abilities

at T0 differed significantly between the two groups.

Also treatment recommendations differed significantly. In the MultiDD group

many children were referred for medical treatment (37%), or a wait-and-see approach

was recommended (28%). Less children were referred for speech therapy (17%) or a

thorough developmental examination (18%). In the MonoDD group most children were

referred for speech therapy (83%), despite adequate language development in most of

these children.

Despite the significant differences in language abilities between the two groups,

a similar number of children improved their language skills. This means that even

children with adequate language development can improve.

In both groups, most parents were satisfied with the diagnostic procedure and the

treatment their child received during the year. When they were dissatisfied, this mainly

concerned differences in expectations and points of view between parents and

specialists.

Part III: General discussion

In part III, containing Chapter 7, a general discussion resulting from the three research

purposes is described, and recommendations for the future are formulated.

In a MultiDD procedure the choice for co-operating disciplines can differ based

preferences and practical considerations. Also the content of the protocol can differ as

the norms to distinguish adequate from inadequate language development are

ambiguous. The choice for co-operating disciplines as well as the content of a MultiDD

procedure can vary in different organisations. This may lead to differences in the

efficacy of diagnostics and also in differences in costs. Future research is recommended

regarding costs and efficacy of different MultiDD procedures.

The main problem we met in the description of similarities and dissimilarities

between the MultiDD and MonoDD procedures were the significant differences

between the language abilities at T0, despite the same inclusion criteria and background
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variables in both groups. In the MultiDD group more children showed language

problems compared to the MonoDD group. In both groups, the GP was important. Most

children in the MultiDD group were referred by their GP (68%). All children in the

MonoDD group were included by their GP. None of these children were referred for

MultiDD examination. Therefore, it can be argued that GPs differentiate between

specific language problems and language problems in comorbidity with medical and/or

developmental problems. It seems that they refer ‘simple’ problems to a speech

therapist and more complex or severe problems to a MultiDD team.

As most children in the MonoDD group received speech therapy despite

adequate language abilities, the discussion about defining language problems is brought

up. It underlines the literature in which is stated that it is difficult to determine whether

a child has a deviant language development or not. Some researchers consider

communication difficulties in everyday life as the most important criteria, whereas other

researchers consider severity in terms of standardised scores as the most important

criteria. This leads to uncertainty about normal variations in language development. As

many children with articulation problems had not completed speech therapy at T1, the

question raises as to whether pronunciation difficulties in young children should be

considered a severe problem, or as part of normal language development in which

maturation of (speech) motor development plays a part. Further research is needed to

examine and identify the normal variations of language and articulation development in

young children.

Speech therapy was effective in children with SLI, but in all other diagnosis

groups other forms of treatment seemed to be more appropriate. Even children with

adequate language development were capable of improving their language abilities.

Future research is needed to develop criteria for the recommendations of these various

forms of therapy and their effect on language development.

Despite the possibility of language improvement, language abilities remained

stable for the majority of the children in both groups. Therefore, it must be accepted that

some children have persistent language problems. It is still unknown which aspects of

language development predict and differentiate between transient and persistent

language problems, and therefore discussion and research should be carried out
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concerning the differentiation between these two aspects. Phonological, syntactical,

morphological and pragmatic development should be measured before and after

therapy. Coping strategies to support performance abilities should also be developed for

children with persistent language impairment.

Clinicians as well as parents are easily concerned about the language

development of children. For them, language problems are severe problems because of

the assumed relationship of language with social and cognitive development, and thus

with scholastic achievement. It is therefore recommended to inform parents about

normal variations in language development.

Despite the variety of language problems and therapeutic strategies, most parents

in both groups were satisfied with the diagnostic procedure and the treatment of their

child. It appeared to be very important that parents felt confirmed in their concern by the

specialists: dissatisfied parents mentioned their impression that specialists had different

point of view and treatment recommendations than they expected. Explanation of the

disorder and the resulting treatment recommendation is of utmost importance.
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Nederlandse samenvatting

Voor het diagnosticeren van jonge kinderen met spraak- en taalproblemen kunnen

verschillende procedures worden gevolgd. Om tot een behandeladvies te komen, kunnen

de kinderen door één (monodisciplinair) of meerdere specialisten (multidisciplinair)

worden onderzocht. In de praktijk wordt vooral monodisciplinaire diagnostiek

(MonoDD) toegepast. De vorm en toepassing van multidisciplinaire diagnostiek

(MultiDD) bij kinderen met spraak- en taalproblemen is nog in ontwikkeling. In dit

onderzoek wordt de ontwikkeling van een MultiDD-procedure beschreven en de

evaluatie van het gebruik ervan. Hiervoor zijn drie onderzoeksdoelen geformuleerd:

1 Het ontwikkelen van een multidisciplinair diagnostische procedure voor kinderen

met spraak- en taalproblemen.

2 Het evalueren van dit MultiDD-protocol. Is het MultiDD-protocol werkbaar

volgens de samenwerkende disciplines, en bruikbaar voor het vaststellen van

verschillende diagnosen en diagnosegerelateerde behandeladviezen?

3 Analyseren of er bij kinderen met spraak- en taalproblemen verschillen zijn in

achtergrondvariabelen, de behandeladviezen, behandeleffecten en tevredenheid van

ouders over de gevolgde procedure bij gebruik van de MultiDD-procedure of de

reguliere MonoDD-procedure.

In hoofdstuk 1 wordt de achtergrond van het onderzoek beschreven. Sinds het begin van

de jaren ’90 is de diagnostiek bij kinderen met spraak- en taalproblemen onderwerp van

discussie. De ouderverenigingen BOSK (vereniging van motorisch gehandicapten en

hun ouders, die zich ook inzet voor kinderen met spraak- en taalproblemen) en FOSS

(Nederlandse Federatie van Ouders van Slechthorende kinderen en kinderen met

Spraak-taalmoeilijkheden) toonden aan dat hun kinderen bij zeer uiteenlopende

instellingen en specialisten kunnen worden aangemeld, die vaak ook zeer verschillende

diagnostische procedures hanteren. Zij concludeerden dat er ten aanzien van de

diagnostiek en behandeling bij kinderen met spraak- en taalproblemen een gebrek was

aan toetsbare kwaliteit, doelmatigheid en bereikbaarheid. Op basis hiervan pleitten zij
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voor regionale spraak- en taalteams waarbinnen multidisciplinaire diagnostiek plaats

zou kunnen vinden. Rond dezelfde tijd signaleerde de ZiekenfondsRaad, thans het

College voor Zorgverzekeringen, dat er veel kinderen met spraak- en taalproblemen

werden verwezen naar een logopedist, maar dat er onduidelijkheid bestond over de

indicatiestelling, de inhoud (behandelplan en -tussentijdse- evaluatie) en de

doelmatigheid van logopedische behandelingen. Ook zij pleitten voor multidisciplinaire

diagnostiek. De Federatie van Nederlandse Audiologische Centra (FENAC) heeft deze

signalen opgepakt, door ruimte te bieden voor multidisciplinaire diagnostiek bij

kinderen met spraak- en taalproblemen binnen de regionaal goed verspreide

audiologische centra en deze te laten uitgroeien tot centra voor hoor-, spraak- en

taaldiagnostiek. De invulling van multidisciplinaire diagnostiek bij kinderen met spraak-

en taalproblemen is nog in ontwikkeling.

Deel I  De ontwikkeling en evaluatie van een MultiDD-protocol voor
kinderen met spraak- en taalproblemen

In deel I, bestaande uit de hoofdstukken 2, 3 en 4, wordt ingegaan op de eerste twee

onderzoeksdoelen met betrekking tot de ontwikkeling en evaluatie van een MultiDD-

protocol, zoals toegepast op de afdeling KNO van het Academisch Ziekenhuis in

Groningen, tijdens het CSK-spreekuur (Communicatieve Stoornissen KNO).

In hoofdstuk 2 wordt beschreven hoe de keuze voor de samenwerkende

disciplines in het multidisciplinaire team tot stand is gekomen. Bij deze keuze werd

uitgegaan van de vele factoren die kunnen samenhangen met de taalontwikkeling. Het

taalverwervingsproces wordt beïnvloed door zowel interne (genetische, medische, en

cognitieve factoren) als externe factoren (gezin, omgeving en opvang). Deze factoren

kunnen effect hebben op verschillende taalcomponenten. Dit betekent dat bij de

diagnostiek van taalontwikkelingsstoornissen, naast een taalanalyse, ook het onderzoek

naar medische, audiologische en psychosociale aspecten van belang is. Uitgaande van

de aanwezige specialismen binnen de afdeling KNO, is gekozen voor een MultiDD-

team bestaande uit een spraaktaalpatholoog (ondersteund door een logopedist), een
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audioloog (ondersteund door een akoepedist), een KNO-arts en een

ontwikkelingspsycholoog of orthopedagoog.

In hoofdstuk 3 wordt de ontwikkeling van het protocol voor multidisciplinaire

diagnostiek bij kinderen met spraak- en taalproblemen beschreven. Bij de samenstelling

van dit protocol bleek de keuze van de te gebruiken taaltests en de interpretatie van de

testgegevens een belangrijk punt van discussie. Er bleek, noch in de literatuur, noch in

de gangbare praktijk, consensus te bestaan over de definitie van een taalprobleem. Voor

het onderzoek naar de niet-verbale ontwikkeling werd, na een pilot-onderzoek, gekozen

voor een screenende procedure bij het eerste bezoek. Het uiteindelijke MultiDD-

protocol, met een medisch, audiologisch, ontwikkelingspsychologisch en linguïstisch

deel, resulteerde in een schema voor diagnosegerelateerde behandelingsvoorstellen,

waarbij 5 diagnosegroepen onderscheiden werden: kinderen met

1) een adequate taalontwikkeling

2) een opzichzelfstaand taalprobleem

3) een taalprobleem samenhangend met medische of audiologische problematiek

4) een taalprobleem samenhangend met een algehele ontwikkelingsachterstand

5) een taalprobleem samenhangend met een medisch of audiologisch probleem

én een algehele ontwikkelingsachterstand

In hoofdstuk 4 wordt de bruikbaarheid van het MultiDD-protocol beschreven. In twee

verkennende studies gaven de vier samenwerkende disciplines aan dat het protocol

werkbaar was en bijdroeg in de keuze voor een diagnosegerelateerd behandeladvies. De

kinderen konden in ongeveer 2 uur tijd door alle betrokken disciplines onderzocht,

gediagnosticeerd en (zonodig) verwezen worden. Een derde verkennende studie liet zien

dat voor verschillende taalproblemen verschillende therapiewegen aangewezen zijn:

kinderen met een specifiek taalprobleem leken meer baat te hebben bij logopedische

begeleiding dan kinderen met een taalprobleem samenhangend met een algehele

ontwikkelingsvertraging.

Op basis van de gerapporteerde resultaten in deel I van het proefschrift kan

worden geconcludeerd dat het ontwikkelde MultiDD-protocol:

1) werkbaar is,

2) objectieve criteria voor afwijkende en niet-afwijkende onderzoeksbevindingen bevat,
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3) bijdraagt aan het formuleren van diagnosegerelateerde behandeladviezen.

Deel II  Evaluatie van de MultiDD-procedure voor kinderen met spraak- en
taalproblemen, in vergelijking met de gangbare MonoDD-procedure

In deel II, bestaande uit de hoofdstukken 5 en 6, wordt ingegaan op de derde

onderzoeksvraag, waarbij een analyse wordt gemaakt van de uitkomsten bij gebruik van

de ontwikkelde MultiDD-procedure en de reguliere MonoDD-procedure voor kinderen

met spraak- en taalproblemen.

In hoofdstuk 5 worden de selectieprocedure en de methoden van onderzoek

beschreven. Het onderzoek is gericht op jonge Nederlandstalige kinderen, waarbij

ouders zorgen hebben over de taalontwikkeling. De kinderen waren 1;8 tot 5;3 jaar bij

de start van het onderzoek (op T0). Deze leeftijdsmarge is gekozen omdat de gebruikte

taaltests zijn genormeerd voor kinderen van 1;8 tot 6;3 jaar, en de kinderen zowel bij

inclusie als een jaar later met deze tests onderzocht werden. Kinderen in de MultiDD-

groep werden op grond van de inclusiecriteria (Nederlandstalig kind, 1;8-5;3 jaar, met

mogelijk taalprobleem) geselecteerd uit de groep kinderen die verwezen waren naar het

KNO/CSK spreekuur van het AZG. Kinderen in de MonoDD-groep werden op grond

van dezelfde inclusiecriteria geselecteerd via hun huisarts. Huisartsen zijn de

‘poortwachters’ van ons zorgsteem en vaak de eerste persoon die een kind kan

verwijzen voor nader onderzoek of behandeling. Achtergrondvariabelen en mogelijke

risicofactoren zoals beschreven in hoofdstuk 2 zijn bij inclusie van de kinderen

verzameld. In beide groepen werd de taalontwikkeling onderzocht en werd een

screening van de non-verbale ontwikkeling uitgevoerd, zowel bij inclusie (T0) als een

jaar later (T1). De taalontwikkeling werd getest met de Reynelltest voor taalbegrip

(RTB) en het onderdeel zinsontwikkeling van de Schlichtingtest voor taalproductie

(STP). De spontane taalproductie werd gescreend met de Groninger Diagnostische

Spreeknormen (GDS). Een significante verbetering van de taalontwikkeling werd

gedefinieerd als een verbetering van tenminste 15 punten op de RTB of STP. Indien de
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STP niet betrouwbaar af te nemen was, werd een verbetering van een inadequate naar

een adequate score op de GDS gedefinieerd als taalverbetering.

Met behulp van vragenlijsten die ouders maandelijks kregen toegestuurd, werd

vanaf T0 bijgehouden welke behandelingen een kind voor zijn of haar taalproblemen

onderging en hoe vaak deze behandelingen plaatsvonden. Op T1 werd de ouders

gevraagd naar hun tevredenheid over gevolgde procedure en de verkregen

behandelingen.

De onderzoeksresultaten worden beschreven in hoofdstuk 6. Eerst worden de

resultaten in de MultiDD-groep beschreven, dan de resultaten in de MonoDD-groep,

gevolgd door de overeenkomsten en verschillen tussen beide groepen. De

achtergrondvariabelen bleken vergelijkbaar in beide groepen. De meeste kinderen

hadden een normaal geboortegewicht en woonden in een modaal gezin met één

ouderpaar en één of meer broertjes of zusjes. Ook waren de zorgen van ouders omtrent

de taalproblemen van hun kind in beide groepen vergelijkbaar: de meeste ouders

vermoedden dat er sprake was van een opzichzelfstaand taalprobleem.

Ten aanzien van de taalprestaties en het voorgestelde behandelingsbeleid bleken

er op T0 grote verschillen te bestaan. De meeste kinderen in de MultiDD-groep hadden

een duidelijke taalachterstand (63%); de overige kinderen (37%) bleken over een

adequate taalontwikkeling te beschikken. De kinderen werden verwezen voor een

medische ingreep (37%) of er werd een afwachtend beleid gevolgd (28%). Een aantal

kinderen werd verwezen voor logopedische begeleiding (17%) of voor een breder

ontwikkelingsonderzoek (18%). Kinderen in de MonoDD-groep bleken overwegend

over een adequate taalontwikkeling te beschikken (78%). Slechts een klein deel (22%)

bleek een taalprobleem te hebben. Ondanks een veelal adequate taalontwikkeling

werden de meeste kinderen verwezen naar een logopedist (83%), meestal in verband

met uitspraakproblemen en periodes van niet vloeiend spreken. Een aantal kinderen

werd verwezen voor medische begeleiding (10%) of er werd een afwachtend beleid

gevolgd (7%).

Ondanks de grote verschillen in taalontwikkeling op T0, werd in beide groepen,

in een vergelijkbaar aantal kinderen, een significante taalverbetering gevonden. Ook bij
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kinderen met een adequate taalontwikkeling was een significante taalverbetering

mogelijk.

In beide groepen waren ouders tevreden met de gevolgde diagnostische

procedure en de behandelingen die hun kind had ondergaan.

Deel III  Algemene discussie

In deel III, bestaande uit hoofdstuk 7, wordt een algemene discussie over de drie

onderzoeksdoelen beschreven, gevolgd door aanbevelingen voor de toekomst.

Bij de samenstelling van een MultiDD-procedure kan de keuze voor

samenwerkende disciplines verschillen op basis van persoonlijke en praktische

overwegingen. Ook de inhoud van een MultiDD-protocol kan verschillen aangezien er

geen consensus bestaat over de waarde die men moet toekennen aan risicofactoren. De

samenstelling en werkwijze van een MultiDD-team kan invloed hebben op de

effectiviteit van de diagnostiek, maar ook op de kosten ervan. Nader onderzoek zou

uitgevoerd moeten worden naar de kosteneffectiviteit van verschillende MultiDD-

procedures.

Het grootste probleem bij de analyse van overeenkomsten en verschillen tussen

de ontwikkelde MultiDD-procedure en de gangbare MonoDD-procedure bleek het

significante verschil in taalprestaties op T0, ondanks dezelfde inclusiecriteria,

vergelijkbare achtergrondvariabelen, en vergelijkbare zorgen van ouders over de

taalontwikkeling. In de MultiDD-groep zaten meer kinderen met taalproblemen dan in

de MonoDD-groep. In beide groepen speelde de huisarts een belangrijke rol. De meeste

kinderen in de MultiDD-groep waren door hun huisarts verwezen voor MultiDD-

onderzoek (68%). In de MonoDD-groep waren alle kinderen (100%) door hun huisarts

geïncludeerd. Geen van deze kinderen werd verwezen voor een MultiDD-onderzoek.

Op basis hiervan is aan te nemen dat de huisarts differentieert tussen specifieke

taalproblemen en taalproblemen die samenhangen met medische, audiologische en/of

algehele ontwikkelingsproblematiek. Het lijkt erop dat ogenschijnlijk specifieke
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taalproblemen naar de logopedist worden verwezen en de meer complexe

taalproblemen, mogelijk passend bij bredere problematiek, naar een MultiDD-team.

Er bestaat geen consensus over de criteria voor adequate en inadequate

taalontwikkeling. Sommige onderzoekers vinden de communicatieve problemen die

kinderen dagelijks ondervinden het criterium voor een taalprobleem, anderen vinden dat

de ernst van het taalprobleem gemeten moet worden met gestandaardiseerde taaltests. In

dit onderzoek zien we deze discussie terug bij de kinderen in de MonoDD-groep die

ondanks een adequate taalontwikkeling volgens gestandaardiseerde taaltests, toch een

logopedische behandeling kregen. De uitspraakproblemen bij deze kinderen werden

kennelijk beoordeeld als beperkend voor de dagelijkse communicatie. Echter, veel

kinderen kregen na een jaar nog steeds logopedie wat impliceert dat het

uitspraakprobleem nog aanwezig was. Het is de vraag of uitspraakproblemen bij jonge

kinderen gezien moeten worden als onderdeel van een taalontwikkelingsprobleem of als

onderdeel van het normale taalontwikkelingsproces, waarbij de rijping van de

(spraak)motoriek een belangrijke rol speelt. Op basis van rijpingsverschillen tussen

kinderen kunnen variaties verwacht worden in de articulatieontwikkeling. Onderzoek is

nodig om normale variaties in de articulatieontwikkeling bij jonge kinderen te kunnen

vaststellen.

In beide groepen verbeterden de taalprestaties bij een deel van de kinderen

terwijl verschillende therapietrajecten werden gevolgd. Nader onderzoek naar de relatie

tussen verschillende vormen van behandeling en taalverbetering is gewenst, zodat

criteria geformuleerd kunnen worden voor de keuze van een bepaalde vorm van therapie

bij kinderen met spraak- en taalproblemen.

Ondanks de mogelijkheden van taalverbetering bleken de scores op de taaltests

bij veel kinderen relatief stabiel. Taalstoornissen zijn, ondanks therapie, niet altijd te

overwinnen. Tot op heden is het nog onbekend welke aspecten binnen de taal

voorspellen of een taalprobleem van tijdelijke of blijvende aard is. Onderzoek naar

fonologische, syntactische, morfologische en pragmatische aspecten van de taal vóór en

na therapie kan hierin mogelijk verheldering brengen. Wanneer kinderen een

persisterend taalprobleem blijken te hebben, zullen strategieën ontwikkeld moeten
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worden om deze kinderen zó te stimuleren en te scholen dat ze deel kunnen nemen aan

het maatschappelijke leven.

Ouders blijken hoge verwachtingen te hebben van de taalprestaties waaraan hun

kind zou moeten voldoen: hun inschatting van de taalontwikkeling is vaak lager dan

blijkt uit de score op een gestandaardiseerde taaltests. Veel ongerustheid kan

voorkomen worden door ouders van jonge kinderen voor te lichten over de normale

variaties in de taalontwikkeling.

In zowel de MonoDD- als de MultiDD-groep bleken bijna alle ouders tevreden

over het gevolgde therapietraject, ondanks de verschillende behandelvormen. Het bleek

dat ouders het vooral belangrijk vonden dat zij inzicht kregen in de aard van de

taalproblemen van hun kind. Met name als ouders vooraf andere verwachtingen hadden

over het te volgen behandeltraject, blijkt duidelijke uitleg over de gevonden

(taal)problemen en de daaruit voortkomende behandeladviezen van wezenlijk belang

voor het gevoel van tevredenheid.



References

117

References

Ackerman-Ross, S., & Khanna, P. (1989).  The relationship of high quality day care to
middle-class 3-year-olds' language performance.  Early childhood research
quarterly,  4, 97-116.

Alink, M. (2002).  Taalgestoord? Een onderzoek naar de vergelijking tussen
imitatietaken en spontane taalanalyse.  Rijksuniversiteit Groningen.

Althaus, M. (2000).  Visual attention and autonomic adaptivity to attention-demanding
tasks in children with autistic-type behavioral problems.  Dissertation:
Rijksuniversiteit Groningen.

Aram, D.M., Hack, M., Hawkins, S., Weissman, B.M., & Borawski-Clark, E. (1991).
Very-low-birthweight children and speech and language development.  Journal
of Speech and Hearing Research,  34, 1169-1179.

Aram, D.M., Morris, R., & Hall, N.E. (1992).  The validity of discrepancy criteria for
identifying children with developmental language disorders.  Journal of learning
disabilities,  25, 549-554.

Aram, D.M., Morris, R., & Hall, N.E. (1993).  Clinical and research congruence in
identifying children with specific language impairment.   Journal of Speech and
Hearing Research,  36, 580-591.

Balkom, H. van (1991).  The communication of language impaired children.
Amsterdam:  Swets & Zeitlinger.

Balkom, L.J.M. van, & Bakker, E. (1998).  Taalzorg; Pilot-onderzoek naar de
hulpverlening aan kinderen met specifieke taalontwikkelingsproblemen en hun
ouders.  Logopedie en Foniatrie,  10, 168-174.

Bamford, J., & Saunders, E. (1994).  Hearing impairment, auditory perception and
language disability.  London:  Whurr Publishers Ltd.

Bartelds, A., Dekker, J., Driessen, M-J., Stumpel, H., & Winckers, M. (1992).
Verwijzing door huisartsen naar logopedisten.  Logopedie en Foniatrie,  64,
367-369.

Beers, M. (1995).  The phonology of normally developing and language-impaired
children.  Dissertation:  Universiteit van Amsterdam.

Bernstein, B. (1971).  Class, codes and control. Vol 1: Theoretical studies towards a
sociology of language.  London:  Routledge & Kegan Paul.



References

118

Bishop, D.V.M. (1992).  The underlying nature of specific language impairment.
Journal of child psychology and psychiatry,  33, 3-66.

Bishop, D.V.M. (1997).  Uncommon understanding. Development and disorders of
language comprehension in children.  Hove:  Psychology Press.

Bishop, D.V.M. (2001).  Genetic and environmental risks for specific language
impairment in children.  Philosophical transactions of the Royal Society, series
B,  356, 369-380.

Bishop, D.V.M. (2002).  Putting language genes in perspective.  Trends in genetics,  18,
57-59.

Bishop, D.V.M., & Edmundson, A. (1987).  Language-impaired 4-year-olds:
distinguishing transient from persistent language impairment.  Journal of Speech
and Hearing Disorders,  52, 156-173.

Bishop, D.V.M., & Mogford, K. (1989).  Language development in exceptional
circumstances.  Edinburgh:  Churchill Livingstone.

Bol, G., & Kuiken, F. (1988).  Grammaticale analyse van taalontwikkelingsstoornissen.
Utrecht:  Elinkwijk.

Bon, W.H.J. van (1982).  TvK, Taaltests voor Kinderen.  Lisse:  Swets & Zeitlinger.

Bonnema, J., & Manschot, W. (1978).  PPVT, Nederlandse normering van de Peabody
Picture Vocabulary Test.  Lisse:  Swets & Zeitlinger.

Borowitz, K.C., & Glascoe, F.P. (1986).  Sensitivity of the Denver Developmental
Screening Test in speech and language screening.  Pediatrics,  78, 1075-1078.

BOSK/FOSS. (1990).  Beleidsnota onderkenning en opvang van kinderen met spraak-
/taalproblemen.  Den Haag.

BOSK/FOSS. (1991).  Sprekende stappen; naar de verwezenlijking van een goede
onderkenning, hulp en begeleiding van kinderen met taal-/spraakproblemen.
Den Haag.

BOSK/FOSS. (1993).  Kinderen met stoornissen in de spraak- en/of taalontwikkeling;
diagnostiek en beleid.  Den Haag.

Briscoe, J., Gathercole, S.E., & Marlow, N. (1998).  Short-term memory and language
outcomes after extreme prematurity at birth.  Journal of Speech and Hearing
Research,  41, 654-666.

Brown, R. (1973).  A first language: the early studies.  Cambridge, MA:  Harvard
University Press.



References

119

Buelow, J.S. (1988).  Language development and its relationship to early placement in a
daycare center.  Dissertation abstracts international,  49, 1964-1964. (abstract)

Chapman, R. (1981).  Computing mean length of utterance in morphemes. In J.F. Miller
(Ed.),  Assessing language production in children.  London:  Edward Arnold.

Chomsky, N. (1965).  Aspects of the theory of syntax.  Cambridge MA:  MIT Press.

Coehoorn, N. (1995).  Vroege opsporing van logopedische problemen bij kleuters door
schoolartsen en logopedisten.  Stichting logopedisch centrum West-Friesland,
GGD Westfriesland.

Conti-Ramsden, G., & Botting, N. (1999).  Classification of children with specific
language impairment: longitudinal considerations.  Journal of Speech,
Language, and Hearing Research,  42, 1195-1204.

Conti-Ramsden, G., Crutchley, A., & Botting, N. (1997).  The extent to which
psychometric tests differentiate subgroups of children with SLI.  Journal of
Speech, Language, and Hearing Research,  40, 765-777.

Cools, A.T.M., & Hermanns, J.M.A. (1986).  DOS-handleiding. Denver Ontwikkeling
Screeningtest.  Swets & Zeitlinger.

Coster, F.W. (2001).  Behavioural problems in children with specific language
impairments.  Groningen:  Stichting Kinderstudies.

Crul, Th.A.M., & Peters, H.F.M. (1976).  Auditieve Discriminatietest.  Lisse:  Swets &
Zeitlinger.

Cutler, A., & Weijer, J. van de (2000).  De ontdekking van de eerste woorden.  Stem-,
Spraak- en Taalpathologie,  9, 245-259.

DSM-IV. (1994).  Diagnostic and statistical manual of mental disorders.  Washington,
D.C.:  APA.

Dungen, L. van den, & Verboog, M. (1991).  Kinderen met
taalontwikkelingsstoornissen.  Muiderberg:  Coutinho.

Eldik, M.C.M. van, Schlichting, J.E.P.T., Lutje Spelberg, H.C., Meulen, B.F. van der, &
Meulen, Sj. van der (1995).  Reynell Test voor Taalbegrip, handleiding.
Berkhout Nijmegen B.V.

Eldik, M. van (1998).  Meten van taalbegrip en taalproductie; Constructie, normering
en validering van de Reynell Test voor Taalbegrip en de Schlichting Test voor
Taalproductie.  Dissertation:  Rijksuniversiteit Groningen.

Enderby, P., & Emerson, J. (1995).  Does speech and language therapy work? A review
of the literature.  London:  Whurr Publishers Ltd.



References

120

Evers, A., Vliet-Mulder, J.C. van, & Groot, C.J. (2000).  Documentatie van tests en
testresearch in Nederland.  Van Gorcum, Assen:  Nederlands Instituut van
Psychologen, Amsterdam.

Fletcher, P., & Hall, D. (1992).  Specific speech and language disorders in children:
correlates, characteristics and outcomes.  London:  Whurr Publishers Ltd.

Frankenburg, W.K., Dodds, J.B., & Fandal, A.W. (1970).  Denver developmental
screening test manual revised.  Denver:  University of Colorado medical center.

Gallagher, T.M., & Watkin, K.L. (1998).  Prematurity and language developmental risk:
too young or too small?  Topics in Language Disorders,  18, 15-25.

Gazzaniga, M.S. (2000).  The new cognitive neurosciences (2nd ed.).  Cambridge,
Massachusetts:  The MIT Press.

Gesell, A., & Armatruda, C. (1947).  Developmental diagnosis: normal and abnormal
child development: clinical methods and pediatric applications.  New York:
Hoeber.

Gillberg, C. (1998).  Hyperactivity, inattention and motor control problems: prevalence,
comorbidity and background factors.  Folia Phoniatrica et logopaedica,  50,
107-117.

Glogowska, M., Roulstone, S., Enderby, P., & Peters, T.J. (2000).  Randomised
controlled trial of community based speech and language therapy in preschool
children.  British Medical Journal,  321, 1-5.

Goorhuis-Brouwer, S.M. (1988).  Gesprekspartners? Taalontwikkelingsstoornissen als
pedagogisch probleem, een verkenning.  Utrecht:  Elsevier / de Tijdstroom.

Goorhuis-Brouwer, S.M., & Knijff, W.A. (2002).  Efficacy of speech therapy in
children with language disorders: specific language impairment compared with
language impairment in comorbidity with cognitive delay.  International Journal
of Pediatric Otorhinolaryngology,  63, 129-136.

Goorhuis-Brouwer, S.M., & Knijff, W.A. (2003).  Language disorders in young
children: when is speech therapy recommended?  International Journal of
Pediatric Otorhinolaryngology,  accepted for publication:  5 January 2003.

Goorhuis-Brouwer, S.M., & Lucht, F. van der (1995).  Signaleren van
taalontwikkelingsstoornissen.  Tijdschrift voor Jeugdgezondheidszorg,  27, 79-
82.

Goorhuis-Brouwer, S.M., & Schaerlaekens, A.M. (2000).  Handboek taalontwikkeling,
taalpathologie en taaltherapie bij Nederlandssprekende kinderen.  Leusden:  De
Tijdstroom.



References

121

Goorhuis-Brouwer, S.M., Albers, F.W.J., & Wit, H.P. (2000).  Slecht sprekende
kinderen.  Medisch Contact,  55, 898-901.

Goorhuis-Brouwer, S.M., & TenVergert, E.M. (1997).  Indicatiestelling tot logopedie
bij taalstoornissen. Naar een geprotocolleerde diagnostiek van taalstoornissen bij
jonge kinderen.  Medisch Contact, 451-452.

Goorhuis-Brouwer, S.M., TenVergert, E.M., & Douw, K.H.P. (1997).  Logopedie en
taalstoornissen bij kinderen: een nadere blik op de verstrekking van logopedie.
Medisch Contact,  52, 449-450.

Groenen, P. (1997).  Central auditory processing disorders. A psycholinguistic
approach.  Dissertation:  University of Nijmegen.

Groenhuis, M., & Goorhuis-Brouwer, S.M. (1991).  De bruikbaarheid van spontane
taalanalyse in de klinische praktijk.  Logopedie en Foniatrie,  63, 68-71.

Groenhuis, M., & Goorhuis-Brouwer, S.M. (1991).  Taaltherapie volgens taalprofiel.
Logopedie en Foniatrie,  63, 331-335.

Gutbrod, T., Wolke, D., Soehne, B., Ohrt, B., & Riegel, K. (2000).  Effects of gestation
and birth weight on the growth and development of very low birthweight small
for gestational age infants: a matched group comparison.  Archives of disease in
childhood,  82, F208-F214

Hack, M., Breslau, N., Aram, D.M., Weissman, B., Klein, N., & Borawski-Clark, E.
(1992).  The effect of very low birthweight and social risk on neurocognitive
abilities at school age.  Journal of developmental and behavioral pediatrics,  13,
412-420.

Hart, B., & Risley, T.R. (1995).  Meaningful differences in the everyday experience of
young American children.  Baltimore:  Paul H. Brookes Publishing Co.

Ierland, M. van, Dungen, L. van den, & Verbeek, J. (1994).  Spontane Taal Analyse
Procedure; handleiding.  Amsterdam:  Universiteit van Amsterdam, Instituut
voor Algemene Taalwetenschap.

Jans, F., & Albrecht, J.E. (1988).  Actieve Woordenschattest voor vier- tot zevenjarigen
en leerlingen in het speciaal onderwijs.  Lisse:  Swets & Zeitlinger.

Johnson, C.L., Beitchman, J.H., Young, A., Escobar, M., Atkinson, L., Wilson, B.,
Brownlie, E.B., Douglas, L., Taback, N., Lam, I., & Wang, M. (1999).
Fourteen-year follow-up of children with and without speech/language
impairments: speech/language stability and outcomes.  Journal of Speech and
Hearing Research,  42, 744-760.

Kamhi, A.G. (1998).  Trying to make sense of developmental language disorders.
Language, speech, and hearing services in schools,  29, 35-44.



References

122

Katz, J. (1985).  Handbook of clinical audiology.  Baltimore:  Williams & Wilkins.

Kievit, Th., Wit, J. de, Groenendaal, J.H.A., & Tak, J.A. (1992).  Handboek
psychodiagnostiek voor de hulpverlening aan kinderen.  Utrecht:  De
Tijdstroom.

KITS. (1997).  Eindrapportage werkgroep Koördinatoren Implementatie Taal- en
Spraakdiagnostiek.  Utrecht.

Knijff, W.A., Beveren-Valk, A.S. van, Coster, F.W., & Goorhuis-Brouwer, S.M.
(2002).  Screening van de algehele ontwikkeling binnen de spraak- en
taaldiagnostiek. In J.G. van Hell, A. de Klerk, D.E.M. Strauss, & T. Torremans
(Eds.),  Taalontwikkeling en taalstoornissen. Theorie, diagnostiek en
behandeling. (pp. 157-166).  Leuven-Apeldoorn:  Garant.

Knijff, W.A., & Goorhuis-Brouwer, S.M. (2001).  Therapie-effecten bij kinderen met
specifieke en niet-specifieke taalstoornissen.  Tijdschrift voor orthopedagogiek,
40, 313-320.

Knijff, W.A., Goorhuis-Brouwer, S.M., Pape, A., Dikkers, F.G., & Wit, H. (1999).
Language disorders in young children: the necessity of a multidisciplinary
diagnostic procedure. In  AFASIC third international symposium. Speech and
language impairments: from theory to practice.  York, UK:  University of York.

Kohnstamm, G.A., Lem, T. van der, & Hartog, H. den (1980).  PKW, Proefkrèche
Woordenschattest.  Lisse:  Swets & Zeitinger.

Kohnstamm, G.A., & Sanavno, F. (1983).  De Utrechtse Taalniveau Test voor 4-7
jarigen, UTANT 4-7. Handleiding. (2e gewijzigde druk).  Lisse:  Swets &
Zeitinger.

Koning, H.J. de, Ridder, J.G. de, Agt, H.M.E. van, Stege, H.A. van der, Korfage, I.J.,
Polder, J.J., Reep, C.M.M., Lem, G.J. van der, & Maas, P.J. van der (2000).
Vroegtijdige onderkenning van taalontwikkelingsstoornissen 0-3 jaar.
Rotterdam:  Optima Grafische Communicatie.

Kroon, M. de (1998).  De meerwaarde van logopedische screening bij oudste kleuters:
een sprekend voorbeeld.  Vlaardingen:  GGD nieuwe Waterweg Noord.

Kuhl, P.K. (2000).  Language, mind, and brain: experience alters perception. In M.S.
Gazzaniga (Ed.),  The new cognitive neuroscience (second edition). (pp. 99-
115).  Cambridge, Massachusetts:  The MIT Press.

Lahey, M. (1990).  Who shall be called language disordered? Some reflections and one
perspective.  Journal of Speech and Hearing Disorders,  55, 612-620.



References

123

Lee, H., & Barratt, M.S. (1993).  Cognitive development of preterm low birth weight
children at 5 to 8 years old.  Journal of developmental and behavioral pediatrics,
14, 242-249.

Leonard, L.B. (1998).  Children with specific language impairment.  Cambridge,
Massachusetts:  Massachusetts Institute of Technology.

Lierde, K.M. van, Borsel, J. van, Cauwenberge, P.van, & Callewaerd, S. (2001).
Speech patterns in children with velo-cardio-facial syndrome. Two case studies.
Folia Phoniatrica,  53, 213-221.

Luinge, M.R., Goorhuis-Brouwer, S.M., & Post, W.J. (2002).  Taalproblemen bij
kinderen van 0 tot 6 jaar.  Tijdschrift voor orthopedagogiek,  41, 303-319.

Luthar, S.S., Burack, J.A., Cicchetti, D., & Weisz, J.R. (1997).  Developmental
psychopathology. Perspectives on adjustment, risk, and disorder.  Cambridge:
Cambridge University Press.

Madden, D., & Laurence, D. (1995).  Preschool communication skills: are children from
single-parent homes disadvantaged?  Hearsay,  10, 25-26.

Manschot, W., & Bonnema, J. (1974).  Peabody Picture Vocabulary Test.  Lisse:  Swets
& Zeitlinger.

McConachie, H., Smyth, D., & Bax, M. (1997).  Services for children with disabilities
in European countries. A report based on a meeting organised by the European
Academy of Childhood Disability with support from HELIOS II.
Developmental Medicine and Child Neurology,  39, 1-72.

McCormick, B. (1996).  Paediatric audiology 0-5 years.  London:  Whurr Publishers
Ltd.

McNeill, D. (1970).  The acquisition of language. The study of developmental
psycholinguistics.  New York:  Harper & Row.

Medcalf-Davenport, N.A. (1993).  A comparative study of the general world knowledge
and language development of pre-kindergarten children from either day care or
in-home care.  Early child development and care,  93, 1-14.

Meijer, W., Ploeg, P. van der, & Thoomes, D. (1999).  Pedagogiek als tijdrede.  Baarn:
Intro.

Mellon, N.K. (2000).  Language acquisition. In J.K. Niparko, K.I. Kirk, N.K. Mellon,
A.M. Robbins, D.L. Tucci, & B.S. Wilson (Eds.),  Cochlear implants. (pp. 291-
321).  Philadelphia:  Lippincott Williams & Wilkins.

Moerman-Coetsier, L., & Besien, F. van (1987).  TOAST; Taalonderzoek via analyse
van spontane taal.  Leuven:  Acco.



References

124

Nothern, J.L., & Downs, M.P. (1991).  Hearing in children.  Baltimore:  Williams &
Wilkins.

NVLF, FENAC, BOSK, & FOSS. (1998).  Protocol: taal/spraakdiagnostiek.  Logopedie
en Foniatrie,  1, 2-3.

Peddemors-Boon, M., Meulen, Sj. van der, & Vries, A.K. de (1977).  Handleiding
Utrechts Artikulatie Onderzoek (UOA).  Amsterdam:  Swets & Zeitlinger.

Piaget, J. (1959).  The language and thought of the child.  London:  Routhledge &
Kegan Paul.

Pinker, S. (1995).  Het taalinstinct. Het taalscheppende vermogen van de mens.
Amsterdam/Antwerpen:  Contact.

Plomin, R., & Dale, P.S. (2000).  Genetics and early language development: a UK study
of twins. In D.V.M. Bishop & L.B. Leonard (Eds.),  Speech and language
impairments in children: causes, characteristics, intervention and outcome. (pp.
35-51).  East Sussex:  Psychology Press Ltd.

Rapin, I., & Allen, D.A. (1987).  Why classify dysphasic children. In  First
international symposium specific speech and language disorders in children.
London:  Association for all speech impaired children.

Resing, W., & Blok, J. (2002).  De classificatie van intelligentiescores. Voorstel voor
een eenduidig systeem.  De Psycholoog,  37, 244-249.

Resing, W.C.M., Evers, A., Koomen, H.M.Y., Pameijer, N.K., Bleichrodt, N., Boxtel,
H.van, & Greef, E.E.M.de (2002).  Indicatiestelling: Condities en
instrumentarium in het kader van leerlinggebonden financiering.  Amsterdam:
NDC-Boom.

Reynell, J.K. (1985).  Reynell Developmental Language Scales, second revision.
Windsor:  NFER-Nelson.

Ridder-Sluiter, J.G. de, Koning, H.J. de, Buekers, R., Stege, H. van der, Lem, G.J. van
der, Reep, C.M.M., Agt, H.A. van, Korfage, I., Maas, P.J. van der, Zoons, M., &
Hendriks, J.J.T. (1999).  Early detection of children with language disorders. In
P.H. Dejonckere & H.F.M. Peters (Eds.),  Communication and its disorders: a
science on progress. Proceedings 24th congress International Association of
Logopedics and Phoniatrics. (pp. 483-484).  Nijmegen:  Nijmegen University
Press.

Rovers, M.M. (2000).  Otitis Media with Effusion in infants. The effects of ventilation
tubes.  Dissertation:  Katholieke Universiteit Nijmegen.

Ruben, R.J. (1997).  A time frame of critical/sensitive periods of language development.
Acta Otolaryngol,  117, 202-205.



References

125

Sattler, J.M. (1992).  Assessment of children.   San Diego, CA:  J.M. Sattler, Publisher,
Inc.

Schaerlaekens, A.M., & Zink, I. (1993).  Taalontwikkelingsschalen. Handleiding.
Nijmegen:  Berkhout.

Schilder, A.G.M., Snik, A.F.M., Straatman, H., & Broek, P. van den (1994).  The effect
of otitis media with effusion at preschool age on some aspects of auditory
perception at school age.  Ear & Hearing,  15, 225-231.

Schlichting, J.E.P.T., Eldik, M.C.M. van, Lutje Spelberg, H.C., Meulen, Sj. van der, &
Meulen, B.F. van der (1995).  Schlichting Test voor Taalproductie, handleiding.
Berkhout Nijmegen B.V.

Schönweiler, R. (1992).  Examination of 1300 children for incidence and therapy of
hearing disorders in pediatric speech disorders.  Laryngo-Rhino-Otologie,  71,
637-643.

Scottish Low Birthweight Study Group. (1992).  The Scottish low birthweight study: II.
Language attainment, cognitive status, and behavioural problems.  Archives of
disease in childhood,  67, 682-686.

Shriberg, L.D., Friel-Patti, S., Flipsen, P., & Brown, R.L. (2000).  Otitis media,
fluctuant hearing loss, and speech outcomes: a preliminary structural equation
model.  Journal of Speech and Hearing Disorders,  43, 100-120.

Shriberg, L.D., Tomblin, J.B., & McSweeny, J.L. (1999).  Prevalence of speech delay in
6-year-old children and comorbidity with language impairment.  Journal of
Speech, Language, and Hearing Research,  42, 1461-1481.

Silva, P.A., Williams, S., & McGee, R. (1987).  A longitudinal study of children with
developmental language delay at age three: later intelligence, reading and
behaviour problems.  Developmental Medicine and Child Neurology,  29, 630-
640.

Smith, L., Ulvund, S.E., & Lindemann, R. (1994).  Very low birth weight infants
(<1501 g) at double risk.  Developmental and behavioral pediatrics,  15, 7-13.

Stark, R.E., & Tallal, P. (1981).  Selection of children with specific language deficits.
Journal of Speech and Hearing Disorders,  46, 114-122.

Stothard, S.E., Snowling, M.J., Bishop, D.V.M., Chipchase, B.B., & Kaplan, C.A.
(1998).  Language-impaired preschoolers: a follow-up into adolescence.  Journal
of Speech and Hearing Research,  41, 407-418.

TCAI. (2001).  Criteria voor indicatiestelling. In het kader van het wetsvoorstel
Regeling leerlinggebonden financiering.  Zoetermeer.



References

126

Tellegen, P.J., Winkel, M., Wijnberg-Williams, B.J., & Laros, J. (1998).  Snijders-
Oomen niet-verbale intelligentietest. Handleiding en verantwoording.  Lisse:
Swets & Zeitlinger.

Tomblin, J.B., Records, N.L., & Zhang, X. (1996).  A system for the diagnosis of
specific language impairment in kindergarten children.  Journal of Speech and
Hearing Research,  39, 1284-1294.

Tomblin, J.B., Smith, E., & Zhang, X. (1997).  Epidemiology of specific language
impairment: prenatal and perinatal risk factors.  Journal of communication
disorders,  30, 325-344.

Veen, S., Ens-Dokkum, M.H., Schreuder, A.M., Verloove-Vanhorick, S.P., Brand, R.,
& Ruys, J.H. (1991).  Impairments, disabilities, and handicaps of very preterm
and very-low-birthweight infants at five years of age.  Lancet,  338, 33-36.

Verhoeven, L., & Vermeer, A. (1986).  Taaltoets Allochtone Kinderen.  Tilburg:
Zwijsen.

Verhoeven, L., & Vermeer, A. (1993).  Taaltoets allochtone kinderen. Diagnostische
toets voor de vaardigheid Nederlands bij allochtone en autochtone kinderen in
de bovenbouw van het basisonderwijs.  Tilburg:  Zwijsen.

Verhulst-Schlichting, J.E.P.T. (1987).  Taalanalyse, Remediëring en Screening
Procedure (TARSP).  Lisse:  Swets & Zeitlinger.

Verhulst-Schlichting, J.E.P.T. (1989).  TARSP, Taalontwikkelingsschaal van
Nederlandse kinderen van 1-4 jaar.  Lisse:  Swets & Zeitlinger.

Verhulst-Schlichting, J.E.P.T., Morelli-Kayser, M., & Peddemors-Boon, M. (1987).
Sex and family background in early language acquisition. In D. Brouwer & D.de
Haan (Eds.),  Woman's language, socialisation and self-image.  Dordrecht:
Floris Publications.

Vernon-Feagans, L. (1999).  Impact of otitis media on speech, language, cognition, and
behavior. In R.M. Rosenfeld & C.D. Bluestone (Eds.),  Evidence-bases otitis
media. (pp. 353-373).  Hamilton:  B.C. Decker Inc.

Verschuren, R.J., & Thijs, C. (1995).  De traceerbaarheid van risicogroepen voor
spraak-/taalontwikkelingsachterstand; een onderzoek ter voorbereiding van
voorschoolse logopedie in Maastricht.  Tijdschrift voor Sociale
Gezondheidszorg,  73, 428-433.

Walker, D., Greenwood, C., Hart, B., & Carta, J. (1994).  Prediction of school outcomes
based on early language production and socioeconomic factors.  Child
development,  65, 606-621.



References

127

Welle Donker-Grimbrère, M., Slofstra-Bremer, C., Meulen, Sj. van der, Denderen-
Lubbers, M. van, Beek, B. van, & Verschoor, A. (2000).  Spraak- en
taalproblemen bij kinderen, ervaringen en inzichten.  Assen:  Van Gorcum.

World Health Organization. (1993).  The ICD-10 classification of mental and
behavioral disorders: diagnostic criteria for research.  Geneva:  WHO.

Wright, N.E., Thislethwaite, D., Elton, R.A., Wilkinson, E.M., & Forfar, J.O. (1983).
The speech and language development of low birth weight infants.  British
journal of disorders of communication,  18, 187-196.

ZiekenfondsRaad. (1999).  Doelmatigheid van zorg: gewikt en gewogen.  Amstelveen:
Ziekenfondsraad.

Zink, I. (1995).  De voorspelbaarheid van de relatieve taalvaardigheid bij jonge,
normaal ontwikkelende kinderen: een follow-up onderzoek aan de hand van de
RTOS.  Dissertation:  Leuven University Press.





Appendices

Appendix A: The MultiDD protocol

Appendix B: Dutch language tests

Appendix C: Research protocol MultiDD and MonoDD procedure





Appendix A.  The MultiDD protocol

131

Appendix A    The MultiDD protocol

University Hospital Groningen, Department of Otorhinolaryngology
Examination protocol in children with speech and language problems

Background Information

1. Personal information

Name
Address
Date of birth
General Practitioner
Health Insurance

Date of examination __ / __ / ____

Date of referral __ / __ / ____

2. Referred by
" General Practitioner
" Otorhinolaryngologist
" Paediatrician
" others, _______________________________

3. Has the child already received speech therapy?
" yes, ___ times a week in 19 ___

during ___ months
" no
" no information

4. Is the child being treated by other specialists?
" yes, by the ______________________

this specialist is visited ____ times
" no
" no information

5. Specification of the problem
by the specialist who referred

Background information: child

1. Gender
" boy
" girl

2. Birth weight
" < 2.0 kg
" 2.0 – 2.4 kg
" 2.5 – 2.9 kg
" 3.0 – 3.9 kg
" 4.0 – 4.9 kg
" > 5.0 kg

3. Did the child visit a crèche
" yes,  from ___ ; ___   years of age
" no
" no information

Background information: family

4. Parents
" two parents
" one parent
" other: _________

5. Siblings
" yes, there are ___ children
" no

6. Language
" Dutch
" Dutch dialect: __________________
" combination of languages:   _______

7. SES (socioeconomic class)
" low "  middle "  high
" no information
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General anamnesis: parental information

1. Specification of Speech and language problems by the parents:
(e.g. unintelligibility, language delay, medical or behavioural problems)

2. Hearing of their child
" no information
" normal
" deviant

3. General development of their child
" no information
" normal
" different from peers

4. Interpretation of the problems, according to the parents
" no information
" Specific Language Impairment (SLI)
" ORL associated problems
" developmental problems

Speech and language anamnesis

1. How does your child speak
" no information
" babbling
" some words
" two word utterances
" short sentences
" long sentences

2. Do you understand what your child is saying?
" no information
" yes
" sometimes not
" mostly not

3. Do others understand what your child is saying?
" no information
" yes
" sometimes not
" mostly not

4. When your child is not understood, does he/she
try to make it clear by other means?
" no information
" irrelevant
" no
" yes, by means of " no information

" irrelevant
" verbal: ______________
" non-verbal:  __________
" other: _______________

5. When your child is not understood,
what is his/her reaction?
" no information
" irrelevant
" cries
" gets angry
" goes his/her own way
" a combination of reactions mentioned above
" other: _______________________________
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6. Does your child comprehend what is said to
him/her?
" no information
" yes
" sometimes
" no

7. Can your child blow, suck, eat/drink or
swallow adequately?
" no information
" yes
" no, problems with _____________________

8. Which school does your child attend?
" no information
" irrelevant
" crèche or kindergarten
" primary school
" special education: _____________________

9. How is school performance?
" no information
" irrelevant
" good
" moderate, he/she has difficulties with: _____
" bad

10. Was there a speech problem from the
beginning, or did it appear suddenly?
" no information
" always a speech problem
" first normal development, then a delay
" the problem appeared suddenly after _____

11. How do you stimulate your child’s language
development?
" irrelevant
" no information
" name
" reading aloud
" singing
" letting the child echo
" correcting
" rehearsing
" other: _____________________________

12. Has the speech improved lately?
" no information
" yes
" no

Speech and language examination  (age: ___ ; ___ )

1. Language production: STP
Not able to test, because: ________________

raw score ________
ZQ ________
age equivalent ___ ; ___

Interpretation STP
" no information
" insufficient (ZQ < 80)
" below average (80 ≤ ZQ < 90)
" average (90 ≤ ZQ ≤ 110)
" above average (ZQ > 110)

2. Language comprehension: RTB
Not able to test, because: _______________

raw score ________
TBQ ________
age equivalent ___ ; ___

Interpretation RTB
" no information
" insufficient (TBQ < 80)
" below average (80 ≤ TBQ < 90)
" average (90 ≤ TBQ ≤ 110)
" above average (TBQ > 110)
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3. Spontaneous language production: GDS
" no information
" babbling (< 0;9)
" varied babbling (0;9-1;0)
" babbling, sometimes an understandable word (1;0-1;6)
" some words; one-word utterances (1;6-2;0)
" two-word utterances (2;0-2;6)
" 2-3 word utterances (2;6-3;0)
" 3-5 word utterances (3;0-3;6)
" simple sentences, word sequence errors (3;6-4;6)
" simple sentences, correct word sequence (4;6-5;6)
" grammatically correct sentences, also compound (>5;6)

Interpretation GDS
" age adequate
" age inadequate
" no information

4. Other problems:
" mouth habits
" articulation
" nasality
" fluency
" other problems: _______________

5. Reaction to language stimulation
positive negative
" listens " doesn’t listen
" imitates " doesn’t imitate

" gets angry

6. Communication
" no information
" verbal (+),  non-verbal (-)
" verbal (-),   non-verbal (+)
" verbal (-),   non-verbal (-)

7. Parent-child interaction

Medical examination

1. Ear
R L
" " Normal
" " Grommets obstructed
" " Inflammation
" " Retraction/perforation
" " Congenital deviation

Interpretation: ear
" Normal
" Deviant
" Suitable in total physiognomy

2. Nose
" Open and clean
" Other:

Interpretation: nose
" Normal
" Deviant
" Suitable in total physiognomy

3. Neck/throat
" Normal
" Enlarged lymph nodes

Interpretation: neck/throat
" Normal
" Deviant
" Suitable in total physiognomy
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4. Mouth/pharynx
" Tonsils:
" Absent
" Quiet
" Irritated
" Enlarged
" Other:

" Adenoid: enlarged
" Hyperaemic pharyngeal arch or mucosa
" Other:

Interpretation: mouth/pharynx
" Normal
" Deviant
" Suitable in total physiognomy

6. Neurological screening
" Nothing unusual
" Deviant posture
" Deviant spontaneous movements
" Deviant consciousness
" Deviant speech motor system

Interpretation: neurology
" Normal
" Deviant

5. Anatomy and Function of speech organs
" Closing of lips:
" normal
" not possible
" possible, not shown

" Tongue movement:
" normal
" limited
" long fraenum of the tongue

" Velopharyngeal insufficiency

Interpretation: speech organs
" Normal
" Deviant
" Suitable in total physiognomy

ORL diagnosis
" Normal
" Deviant:
" ear
" nose
" mouth/throat
" neck
" speech organs
" neurology

" ORL problem suitable in total physiognomy
" Unknown

Hearing examination

1. Behavioural observation audiometry:

R L
" " (sub) normal (30-40dB)
" " mild hearing impairment (40-70dB)
" " severe hearing impairment (> 70dB)

2. Pure tone audiometry:

R L
" " normal hearing (10-20dB)
" " mild hearing impairment (15-30dB)
" " moderate hearing impairment (30-60dB)
" " severe hearing impairment (60-90dB)
" " deaf (>90dB)

3. Audiogram
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4. Tympanometry

R L
" " no measure
" " flat curve, high admittance value
" " shallow flat curve, (almost) normal volume
" " normal curve, pressure +200 to  -99daPa
" " normal curve, pressure -100 to -199daPa
" " normal curve, pressure -200 to -400daPa
" " pressure < -400daPa
" " other:

5. Co-operation
" good co-operation
" moderate co-operation
" no co-operation
" protest

Audiological diagnosis
" normal hearing
" conductive hearing loss
" perceptive hearing loss
" conductive and perceptive hearing loss
" unknown

Developmental screening and behavioural observation

1. Behaviour during the examination:

General
" quiet "  hyperactive / restless
" cheerful "  not cheerful

Interest in surroundings
" alert "  not alert
" inquisitive "  not inquisitive

Play
" enterprising "  not enterprising
" concentrated "  not concentrated
" imitative "  not imitative
" imaginative "  not imaginative

Contact
" open / co-operative
" contact improvement during observation
" withdrawn
" anxious
" unrestrained
" other:

3. Global non-verbal development: DOS-R
" Adequate
" Inadequate
" Not able to test, because: _______________

2. Behaviour according to parents:

At home
" normal
" cheerful, active
" noisy, restless
" quick tempered
" too quiet, withdrawn
" other:

The child in contact with other children:
" very active
" sometimes active
" not active, wait-and-see
" no information

Reaction of other children to the child:
" good contact
" avoid the child
" treat him/her like a baby
" no information
" other

Interpretation
of the global non-verbal development
" normal development
" developmental problems
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Results

1a Language Impairment
" yes, " SLI

" articulation problem
" other:   ___________

" no
" no information

1b Medical problem
" yes, " ORL problems

" audiological problems
" neurological problems
" other: _______________

" no
" no information

2a Developmental problems
" yes, " developmental delay

" behaviour problems
" related with personality
" other: ________________

" no
" no information

2b Combination of medical and developmental
problems (1b and 2a)
" yes
" no
" no information

Treatment recommendation

1. Wait-and-see
" recommendation and wait-and-see policy

2. Speech and language therapy
" local speech therapist
" speech therapist at the University Hospital

3. Medical treatment
" grommets
" adenoidectomy
" tonsillectomy
" medication
" hearing aids
" pharyngoplasty
" child neurological treatment
" child psychiatric treatment
" other:

4. Psychological examination
" yes
" no

5. Contraindication
for certain treatment
" yes: ____________________
" no

6. Check-up
" yes, in _____ months
" no

7. Approval of parents
" yes
" no, because:





Appendix B.  Dutch language tests

139

Appendix B    Dutch language tests

Dutch language tests, as mentioned in Table 3.1.

AWT Actieve Woordenschattest, an active lexicon test measured by naming pictures (Jans &
Albrecht, 1988).

ADIT Auditieve Discriminatie Test, which tests the auditory discrimination and phonetic sound
differences in words (Crul & Peters, 1976).

FAN Fonologische Analyse Nederlandstalige kinderen (phonological analysis) (Beers, 1995).

GRAMAT Grammaticale Analyse voor Taalontwikkelingsstoornissen, a grammatical analysis of
spontaneous language (Bol & Kuiken, 1988).

PKW Proefkreche Woordenschattest, an active and passive lexicon test in pre-school children
(Kohnstamm, van der Lem, & den Hartog, 1980).

PPVT Peabody Picture Vocabulary Test, which tests the passive lexicon by choosing the
mentioned picture out of four (Manschot & Bonnema, 1974; Bonnema & Manschot, 1978).

RTB Reynelltest voor Taalbegrip, an adapted Dutch version of the comprehension scales of the
Reynell Developmental Language Scales (van Eldik, et al. 1995).

RTOS Reynell Taalontwikkelingsschalen, an adapted Dutch version of the Reynell Developmental
Language Scales, consisting of a language comprehension and a production scale
(Schaerlaekens & Zink, 1993).

STAP Spontane Taalanalyse Procedure (spontaneous language analysis) (van Ierland, van den
Dungen, & Verbeek, 1994).

STP Schlichtingtest voor Taalproductie, a language production test, consisting of a sentence
development scale, an active lexicon measure or word development scale, an auditory
memory test and a lexicon list (Schlichting, et al. 1995).

TAK & Taaltoets Allochtone Kinderen and Taaltoets Allochtone Kinderen Bovenbouw,
TAK-BB two language tests for foreign children of 5-9 years old and 9-13 years old, respectively,

regarding the verbal skills and language skills in school (Verhoeven & Vermeer, 1986;
Verhoeven & Vermeer, 1993).

TARSP Taalanalyse Remediëring en Screening Procedure (spontaneous language analysis)
(Verhulst-Schlichting, 1987; Verhulst-Schlichting, 1989).

TOAST Taalonderzoek via Analyse van Spontane Taal (spontaneous language analysis) (Moerman-
Coetsier & van Besien, 1987).

TvK Taaltests voor kinderen, language tests for children regarding the phonological,
morphological, syntactic and semantic aspects of language (van Bon, 1982).

UAO Utrechts Articulatie Onderzoek, analyses the articulation skills of children by naming
pictures (Peddemors-Boon, van der Meulen, & Vries, 1977).

UTANT Utrechtse Taalniveau Test, a language test consisting of scales of the passive lexicon,
reasoning by analogy, morphology rules and naming tasks (Kohnstamm & Sanavno, 1983).
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Appendix C    Research protocol MultiDD / MonoDD procedure

Background Information (T0 and T1)

Respondent number ___ .  ______
Age (T0) ___ ;  ______
Age (T1) ___ ;  ______

Background information: child (T0)

1. Gender
" boy
" girl

2. Birthweight
" < 2.0 kg
" ≥ 2.0 kg

3. Did the child attend a crèche
" yes
" no
" no information

Background information: family (T0)

4. Parents
" two parents
" one parent
" other: _________

5. Siblings
" yes, there are ___ children
" no

6. SES (socioeconomic class)
" low "   middle "   high
" no information

General anamnesis: parental information (T0)
1. Specification of Speech and language problems by the parents:

(e.g. language delay, pronunciation problems, medical or behavioural problems)

2. Hearing of their child
" no information
" normal
" deviant

3. General development of their child
" no information
" normal
" different from peers

4. Interpretation of the problems, according to the parents
" no information
" Specific Language Impairment (SLI)
" ORL associated problems
" developmental problems
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Speech and language examination (T0 and T1)

1. Language production: STP
ZQ (T0) =  ________
ZQ (T1) =  ________

Interpretation STP
T0 T1
" " no information
" " insufficient (ZQ < 80)
" " below average (80 ≤ ZQ < 90)
" " average (90 ≤ ZQ ≤ 110)
" " above average (ZQ > 110)

2. Language comprehension: RTB
TBQ (T0) =  ________
TBQ (T1) =  ________

Interpretation RTB
T0 T1
" " no information
" " insufficient (TBQ < 80)
" " below average (80 ≤ TBQ < 90)
" " average (90 ≤ TBQ ≤ 110)
" " above average (TBQ > 110)

3. Spontaneous language production: GDS
T0 T1
" " no information
" " babbling (< 0;9)
" " varied babbling (0;9-1;0)
" " babbling, sometimes an understandable word (1;0-1;6)
" " some words; one-word utterances (1;6-2;0)
" " two-word utterances (2;0-2;6)
" " 2-3 word utterances (2;6-3;0)
" " 3-5 word utterances (3;0-3;6)
" " simple sentences, word sequence errors (3;6-4;6)
" " simple sentences, word sequence right (4;6-5;6)
" " grammatically correct sentences, also compound (>5;6)

Interpretation GDS
T0 T1
" " age adequate
" " age inadequate
" " no information

Developmental screening and behavioural observation (T0 and T1)

1. Global non-verbal development: DOS-R
T0 T1
" " Adequate
" " Inadequate
" " Not able to test, because: ____________

Interpretation of the
global non-verbal development
T0 T1
" " normal development
" " developmental problem

Results (T0)

1a Language Impairment
" yes
" no
" no information

1b Medical problem
" yes
" no
" no information

2a Developmental problem
" yes
" no
" no information

2b Medical and developmental problems
" yes
" no
" no information
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Treatment recommendation (T0)
" wait-and-see approach
" speech and language therapy
" medical examination or treatment
" psychological examination

Monthly Questionnaire (between T0 and T1)

The questions in this questionnaire refer only to the treatments your child received in the last four weeks

Today’s date  ___ / ____ / _______

1. Have you and your child visited the speech therapist within the last four weeks?

" yes, we visited the speech therapist ____ times in the last four weeks
" no, we have not visited the speech therapist within the last four weeks

2. Has your child been admitted to hospital in the last four weeks?

" yes, my child was admitted to hospital  ___  times within the last four weeks.
" no, my child has not been admitted to hospital within the last four weeks.

3. Has your child received other treatments in the last four weeks?

(e.g. treatment in the Department of Otorhinolaryngology, a centre for audiology, physiotherapist, paediatrician,
child neurologist, child psychiatrist or psychologist)

" yes, my child received other treatments in the last four weeks
" no, my child has not received other treatments in the last four weeks

3a. When other treatments were received: who did you and your child visit for treatment?
Note: You can mark several boxes.

" the Department of Otorhinolaryngology was visited ___ times within the last four weeks

" the centre for audiology was visited ___ times within the last four weeks

" the physiotherapist was visited ___ times within the last four weeks

" the paediatrician was visited ___ times within the last four weeks

" the child neurologist was visited ___ times within the last four weeks

" the child psychiatrist was visited ___ times within the last four weeks

" another treatment was received:  _________________, we visited him/her ___ times within the last four
weeks
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Evaluation of the speech and language development, according to parents (T1)

1. Did the language skills improve in the past year?
" yes, " the language skills are now age-adequate

" there is some improvement, but language skills are still delayed
" it got worse

" no
" no information

2. Are language skills in accordance with the global non-verbal development?
" yes
" no
" no information

3. Are parents still worried about the language development of their child?
" yes
" no
" no information

4. Are parents satisfied with the treatment of their child during the past year?
" yes
" no
" no information
" not applicable

5. How long did it take before the right treatment was received?
" 0 - 3 months
" 3 - 9 months
" 6 - 9 months
" 9 - 12 months
" the child has not received the right treatment yet
" no information

6. Is the child still under treatment?
" yes, " speech therapy

" medical treatment or guidance
" developmental treatment or guidance
" otherwise: _____________________________

" no

7. Remarks about less preferable things in the past year
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